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510(k) Cover Letter 
 
Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, Maryland 20993-000   
 
July 2, 2013 
 
Dear Reviewer: 
 
I am enclosing a 510(k) submission as defined in the Guidance for Industry and Staff, Format for 
Traditional and Abbreviated 510(k)s. The eCopy is an exact duplicate of the paper copy. 
The following information is provided: 
 
Submission type:   Traditional 
Basis for submission:  New device 
Common Name:   CT stereotactic accessory 
Proprietary Name:  MAXIOTM 
Submitter:    Perfint Healthcare Pvt. Ltd.,  
Address:
    Chennai, Tamil Nadu 600017, India 

    No.16, III Floor, South West Boag Road 

Contact Person:
    Certified Compliance Solutions, Inc. 

   Al Pacheco 

                                     11665 Avena Place, Suite 203 
                                     San Diego, CA. 92128 USA 
Phone number:   (858) 675-8200 
Fax number:    (858) 675-8201 
E-mail:
  

    al.pacheco@certifiedcompliance.com 

Device classification:   Class II, 21 CFR Part 892.1750, Computed tomography x-ray system 
Panel:     Radiology  
Product Code:   JAK  
Establishment registration  
number:
 

    Perfint will obtain upon clearance 

510(k) Summary:
 

   Enclosed 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation of an 
end effector and instrument guide to assist in manual advancement of one or more instruments 
such as straight needles and probes, taking into account respiratory movements,  for CT guided 

Design and use of the device: 
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percutaneous procedures such as biopsy, aspiration, ablation for organs and anatomical structures 
where CT is currently used for visualizing such procedures.  

 
MAXIOTM System provides pre-operative planning assistance to the physician by creating a 
reconstructed image model of received CT data and by visually representing the planned 
instrument path and position(s) of one or more instruments on the model, along with 
performance data provided by the instrument manufacturer or as specified by the user. MAXIOTM 

System provides intra-operative guidance and post-procedure verification support by registering 
images from multiple series.  

 
MAXIOTM consists of a stereotactic device and its accessories, software loaded on a computer, 
and a respiratory gating system. MAXIOTM System uses single use sterile disposables.  
 

QUESTION YES NO 
Is the device intended for prescription use (21 CFR 801 Subpart D)?   
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?   
Does the device contain components derived from a tissue or other 
biologic source? 

  

Is the device provided sterile?   
Is the device intended for single use?   
Is the device a reprocessed single use device?   

If yes, does this device type require reprocessed validation data?   
Does the device contain a drug?   
Does the device contain a biologic?   
Does the device use software?   
Does the submission include clinical information?   
Is the device implanted?   
 
Please notify  if there are 
any questions. We look forward to your response. 
 
Kind regards, 

(b) (4), (b) (6)

(b) (6)
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2 
 

CDRH Premarket Review Submission Cover Sheet: 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION 

Form Approval 
OMB No. 0910-0120 
Expiration Date: December 31, 2013 
See OMB Statement on page 5. 

Date of Submission User Fee Payment ID Number FDA Submission Document Number (if known) 
7/2/2013             
SECTION A TYPE OF SUBMISSION 

PMA 
 Original Submission 

 Premarket Report 

 Modular 
Submission 

 Amendment 

 Report 

 Report Amendment 

 Licensing 
Agreement 

PMA & HDE Supplement 
 Regular (180 day) 

 Special 

 Panel Track (PMA 
Only) 

 30-day Supplement 

 30-day Notice 

 135-day Supplement 

 Real-time Review 

 Amendment to PMA 
 &HDE Supplement 

 Other 

PDP 
 Original PDP 

 Notice of Completion 

 Amendment to PDP 

510(k) 
 Original Submission: 

  Traditional 

  Special 

  Abbreviated (Complete 
 section I, Page 5) 

  Additional Information 
 

Meeting 
 Pre-510(K) Meeting 
 Pre-IDE Meeting 
 Pre-PMA Meeting 
 Pre-PDP Meeting 
 Day 100 Meeting 
 Agreement Meeting 
 Determination Meeting 
 Other (specify): 

      

IDE 

 Original 
Submission 

 Amendment 
  
Supplement 

Humanitarian Device 
Exemption (HDE) 

    
  Amendment 
  Supplement 
  Report 
  Report 
Amendment 

Class II Exemption 
Petition 

 Original Submission 
 Additional 

Information 

Evaluation of Automatic 
Class III Designation 

(De Novo) 
  Original Submission 
  Additional Information 

Other Submission 

  513(g) 
  Other 

 (describe 
submission): 
      

Have you used or cited Standards in your submission?   Yes   No  (If Yes, please complete Section I, Page 5) 

SECTION B SUBMITTER, APPLICANT OR SPONSOR 
Company / Institution Name Establishment Registration Number (if known) 
Perfint Healthcare Pvt. Ltd.       

Division Name (if applicable) Phone Number (including area code) 
N/A +91 44-4550-6412 
Street Address FAX Number (including area code) 
No. 16, III Floor  South West Boag Road +91 44-2434-5911  
City State / Province ZIP/Postal Code Country 
Chennai Tamil Nadu 600017 India 
Contact Name 
Nandakumar Subburaman 
Contact Title Contact E-mail Address 
CEO, Perfint Healthcare Pvt. Ltd. nandu@perfinttech.com 
SECTION C APPLICATION CORRESPONDENT (e.g., consultant, if different from above) 
Company / Institution Name 
Certified Compliance Solutions 
Division Name (if applicable) Phone Number (including area code) 
N/A  (   858   ) 675-8200 
Street Address FAX Number (including area code) 
11665 Avena Place, Suite 203 (   858   ) 675-8201 
City State / Province ZIP/Postal Code Country 
San Diego CA 92128 USA 
Contact Name 
Al Pacheco 
Contact Title Contact E-mail Address 
Sr. Quality Engineer al.pacheco@certifiedcompliance.com  

(b)(4) 
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SECTION D1 REASON FOR APPLICATION - PMA, PDP, OR HDE 

 New Device 

 Withdrawal 

 Additional or Expanded Indications 

 Request for Extension 

 Post-approval Study Protocol 

 Request for Applicant Hold 

 Request for Removal of Applicant Hold 

 Request to Remove or Add Manufacturing Site 

 Change in design, component, or 
specification: 
  Software / Hardware 

  Color Additive 

  Material 

  Specifications 

  Other (specify below) 
      

Other (specify below) 

  Location change: 

  Manufacturer 

  Sterilizer 

  Packager 

  Process change: 

  Manufacturing       Packaging 

  Sterilization 

  Other (specify below) 
      

  Labeling change: 

  Indications 

  Instructions 

  Performance Characteristics 

  Shelf Life 

  Trade Name 

  Other (specify below) 

       

  Report Submission: 

  Annual or Periodic 

  Post-approval Study 

  Adverse Reaction 

  Device Defect 

  Amendment 

 Response to FDA correspondence: 
      

  Change in Ownership 

  Change in Correspondent 

  Change of Applicant Address 

 Other Reason (specify): 

      

SECTION D2 REASON FOR APPLICATION – IDE 

 New Device 

 New Indication 

 Addition of Institution 

 Expansion / Extension of Study 

 IRB Certification 

 Termination of Study 

 Withdrawal of Application 

 Unanticipated Adverse Effect 

 Notification of Emergency Use 

 Compassionate Use Request 

 Treatment IDE 

 Continued Access 

 

 Change in: 

  Correspondent / Applicant 

  Design / Device 

  Informed Consent 

  Manufacturer 

  Manufacturing Process 

  Protocol - Feas bility 

  Protocol - Other 

  Sponsor 

  Repose to FDA Letter Concerning: 

  Conditional Approval 

  Deemed Approved 

  Deficient Final Report 

  Deficient Progress Report 

  Deficient Investigator Report 

  Disapproval 

  Request Extension of 
Time to Respond to FDA 

  Request Meeting 

  Request Hearing 

 

 Report submission: 

  Current Investigator 

  Annual Progress Report 

  Site Waiver Report 

  Final 

 Other Reason (specify): 

 

SECTION D3 REASON FOR SUBMISSION - 510(k) 

 New Device  Additional or Expanded Indications   Change in Technology 

 Other Reason (specify): 
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SECTION E ADDITIONAL INFORMATION ON 510(K) SUBMISSIONS 

Product codes of devices to which substantial equivalence is claimed 
Summary of, or statement concerning, 
safety and effectiveness information 

 510 (k) summary attached 

 510 (k) statement 

1 JAK 2       3       4       

5       6       7       8       

Information on devices to which substantial equivalence is claimed (if known) 

 510(k) Number  Trade or Proprietary or Model Name  Manufacturer 

1 K060903 1 ig4 Image Guided System 1 Veran Medical Technologies, Inc. 

2 K974513 2 PinPoint 2 Philips Medical Systems 

3       3       3       

SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS 
Common or usual name or classification 

CT stereotactic accessory 
 Trade or Proprietary or Model Name for This Device  Model Number 

1 MAXIOTM  1 V2 

2       2       

FDA document numbers of all prior related submissions (regardless of outcome) 
1 
 

2 
      

3 
      

4 
      

5 
      

6 
      

7 
      

8 
      

9 
      

10 
      

11 
      

12 
      

Data Included in Submission 

 Laboratory Testing   Animal Trials   Human Trials 

SECTION G PRODUCT CLASSIFICATION - APPLICATION TO ALL APPLICATIONS 
Product Code C.F.R. Section (if applicable) Device Class 

JAK 21 CFR 892.1750 Computed tomography x-
ray system 

 Class I  Class II 

 Class III  Unclassified Classification Panel 

Radiology 
Indications (from labeling) 

MAXIOTM is a user controlled stereotactic accessory, to assist in the planning and manual advancement of one or more 
instruments during Computed Tomography (CT) guided percutaneous procedures. 
 
MAXIOTM presents an image based model of a target organ(s) for the user to define a path and position of one or more 
instruments to reach the target.   
MAXIOTM further assists the user in manual advancement of the instrument along the defined path to reach the target, while 
providing feedback on patient’s respiratory levels.   
MAXIOTTM’s image registration and overlay tools are intended to provide guidance during the procedure. 
 
MAXIOTM is indicated for use with rigid, straight instruments such as needles and probes in Computed Tomography (CT) 
guided percutaneous procedures such as biopsy, aspiration, drainages and ablation performed by trained users such as 
radiologists and surgeons on organs and anatomical structures where CT is currently used for visualizing such procedures. 
Note: Submission of this information does not affect the need to submit a 2891  
or 2891a Device Establishment Registration form. 

FDA Document Number (if known) 
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SECTION H         MANUFACTURING / PACKAGING / STERILIZATION SITES RELATING TO A SUBMISSION 
 Original 

 Add  Delete 

Facility Establishment Identifier (FEI) Number 
 Manufacturer    Contract Sterilizer   

 Contract Manufacturer   Repackager / Relabeler 
      

Company / Institution Name Establishment Registration Number 
Perfint Healthcare Pvt. Ltd.       

Division Name (if applicable) Phone Number (including area code) 
NA +91 44-4550-6412 

Street Address FAX Number (including area code) 
No. 16, III Floor  South West Boag Road +91 44-2434-5911 

City State / Province ZIP Code Country 
Chennai Tamil Nadu 600017 India 

Contact Name Contact Title Contact E-mail Address 
Nandakumar Subburaman CEO Perfint Healthcare Pvt. Ltd. nandu@perfinttech.com 

 

 

 Original 

 Add  Delete 

Facility Establishment Identifier (FEI) Number 
 Manufacturer    Contract Sterilizer   

 Contract Manufacturer   Repackager / Relabeler 
      

Company / Institution Name Establishment Registration Number 
  
Division Name (if applicable) Phone Number (including area code) 
  
Street Address FAX Number (including area code) 
  
City State / Province ZIP Code Country 
   India 
Contact Name Contact Title Contact E-mail Address 
   
 

 

(b)(4) 
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SECTION I UTILIZATION OF STANDARDS 

Note: Complete this section if your application or submission cites standards or includes a "Declaration of Conformity to a Recognized Standard" statement. 

 
Standards No. Standards 

Organization 
Standards Title Version Date 

1 

IEC 60601-1 IEC Medical electrical equipment - Part 1: 
General requirements for basic safety and 
essential performance 

Third edition 12/01/2005 

2 

IEC 60601-1-2 IEC Medical electrical equipment – Part 1-2: 
General requirements for  basic safety 
and essential performance – Collateral 
standard Electromagnetic compatibility – 
Requirements and tests 

Third edition 03/01/2007 

3 

IEC 60601-1-8 IEC Medical electrical equipment - Part 1-8: 
General requirements for basic safety and 
essential performance – Collateral 
standard: General requirements, tests and 
guidance for alarm systems in medical 
electrical equipment and medical electrical 
systems 

Second 
Edition 

10/01/2006 

4 
ISO 62304 ISO Medical device software – Software 

lifecycle processes 
First Edition 05/01/2006 

5 ISO 14971 ISO Medical devices – Application of risk 
management to medical devices 

 31/07/2009 

6 HE75 AAMI/ANSI Human factors engineering - Design of 
medical devices 

 2009 

7 
ISO 10993-1 ISO Biological evaluation of medical devices – 

Part 1: Evaluation and testing within a risk 
management process 

Fourth 
edition 

15/10/2009 

8 
ISO 10993-7 ISO Biological Evaluation of Medical Devices - 

Part 7:  Ethylene Oxide Sterilization 
Residuals 

Second 
edition 

15/10/2008 

Please include any additional standards to be cited on a separate page. 

Public reporting burden for this collection of information is estimated to average 0.5 hour per response, including the time for reviewing instructions, 
searching 
existing data sources, gathering and maintaining the data needed, and completing reviewing the collection of information. Send comments regarding this 
burden 
estimate or any other aspect of this collection of information, including suggestions for reducing this burden to: 
Food and Drug Administration 
CDRH (HFZ-342) 
9200 Corporate Blvd. 
Rockville, MD 20850 
An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB control 
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510(k) Cover Letter 

Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, Maryland 20993-000   
 
July 2, 2013 
 
Dear Reviewer: 
 
I am enclosing a 510(k) submission as defined in the Guidance for Industry and Staff, Format for 
Traditional and Abbreviated 510(k)s. The eCopy is an exact duplicate of the paper copy. 
The following information is provided: 
 
Submission type:   Traditional 
Basis for submission:  New device 
Common Name:   CT stereotactic accessory 
Proprietary Name:  MAXIOTM 
Submitter:    Perfint Healthcare Pvt. Ltd.,  
Address:
    Chennai, Tamil Nadu 600017, India 

    No.16, III Floor, South West Boag Road 

Contact Person:
    

   

                                     
                                     
Phone number:   
Fax number:    
E-mail:
  

    

Device classification:   Class II, 21 CFR Part 892.1750, Computed tomography x-ray system 
Panel:     Radiology  
Product Code:   JAK  
Establishment registration  
number:
 

    Perfint will obtain upon clearance 

510(k) Summary:
 

   Enclosed 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation of an 
end effector and instrument guide to assist in manual advancement of one or more instruments 
such as straight needles and probes, taking into account respiratory movements,  for CT guided 

Design and use of the device: 

(b) (4), (b) (6)

(b)(4)
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016
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percutaneous procedures such as biopsy, aspiration, ablation for organs and anatomical structures 
where CT is currently used for visualizing such procedures.  

 
MAXIOTM System provides pre-operative planning assistance to the physician by creating a 
reconstructed image model of received CT data and by visually representing the planned 
instrument path and position(s) of one or more instruments on the model, along with performance 
data provided by the instrument manufacturer or as specified by the user. MAXIOTM System 
provides intra-operative guidance and post-procedure verification support by registering images 
from multiple series.  

 
MAXIOTM consists of a stereotactic device and its accessories, software loaded on a computer, and 
a respiratory gating system. MAXIOTM System uses single use sterile disposables.  
 

QUESTION YES NO 
Is the device intended for prescription use (21 CFR 801 Subpart D)?   
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?   
Does the device contain components derived from a tissue or other 
biologic source? 

  

Is the device provided sterile?   
Is the device intended for single use?   
Is the device a reprocessed single use device?   
If yes, does this device type require reprocessed validation data?   
Does the device contain a drug?   

Does the device contain a biologic?   
Does the device use software?   
Does the submission include clinical information?   
Is the device implanted?   
 
Please notify  if there are 
any questions. We look forward to your response. 
 
Kind regards, 

(b) (4), (b) (6)

(b) (6)
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4 

510(k) Number (if known):  Not Yet Assigned 

Indications for Use statement 

Device Name:    MAXIOTM 

Indications for Use: 

 
 

Prescription Use  ___X___  
(Part 21 CFR 801 Subpart D) AND/OR Over-The-Counter Use _______  

(Part 21 CFR 801 Subpart C)  
 

 
 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 
________________________________________________________________ 

 

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health (OIR) 
 
 
_______________________________ 
 
Division Sign-Off 
Office of In Vitro Diagnostic Device 
Evaluation and Safety  

 

510(k) _____________________ 
Page 1 of 1 

(b)(4)
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5 

 
510(k) Summary 

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,  
Address:     No. 16, III Floor 
     South West Boag Road 
     Tamil Nadu, Chennai   600017 
      India  
Phone number:   +91 44-4550-6412 
Fax number:    +91 44-2434-5911 
Contact:    Nandakumar Subburaman, CEO  
  

2. Contact person:    Al Pacheco (CCS, Inc.) 
Phone number:   (858) 675-8200 
Fax number:     (858) 675-8201 

 

3. Trade name:    MAXIOTM  
Common name:    CT stereotactic accessory 
Classification name:   Computed tomography x-ray system  
Classification:    21 CFR Part 892.1750 Class II 
Product Code:    JAK 
 

4. Date prepared:    July 2, 2013  
 

5. Substantial equivalence claimed to:   ig4 Image Guided System (K060903) 
PinPoint (K974513) 

 

6. 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a 
Computed Tomography (CT) system, intended for the stereotactic spatial positioning 
and orientation of an end effector and instrument guide to assist in manual advancement 
of one or more instruments such as straight needles and probes, taking into account 
respiratory movements,  for CT guided percutaneous procedures such as biopsy, 
aspiration and ablation for organs and anatomical structures where CT is currently used 
for visualizing such procedures.  

Device Description  

 
MAXIOTM System provides pre-operative planning assistance to the physician by 
creating a reconstructed image model of received CT data and by visually representing 
the planned instrument path and position(s) of one or more instruments on the model, 
along with performance data provided by the instrument manufacturer or as specified by 
the user. MAXIOTM System provides intra-operative guidance and post-procedure 
verification support by registering images from multiple series.  
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MAXIOTM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. MAXIOTM System uses single use sterile 
disposables.  
MAXIOTM System when used as labeled is safe and effective for the intended use. 

7. Intended Use 

8. 
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System 
(K060903) for providing planning assistance by visually representing the targeted path 
and position(s) for one or more instruments along with data provided by the instrument 
manufacturer, on an image based model of the target organ and for providing 
verification assistance by overlaying or registering images during and after image 
guided procedures.  

Substantial equivalence   

 
MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which 
provides a multi axis electromechanical arm for the spatial positioning and orientation 
of an instrument guide to assist in manual advancement of instruments through the 
guide for image guided interventional procedures. 
 
A comparison of technological characteristics of MAXIOTM with its predicates is shown 
in Annexure to 510K summary on Pg.15.  
 

(b)(4)
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The device labeling includes Instructions For Use which is substantially equivalent to 
the predicate devices, this includes indications for use, cautions, warnings, 
contraindications, guidance for use, handling, cleaning and maintenance. This would 
assure safe and effective use of the device. 

9. 
Bench tests performed using static phantom in accordance with Perfint’s Quality 
Management System demonstrate that the accuracy targets of the MAXIOTM system 
were met and the system is safe and effective for its intended use. 

Performance Data  

 
Segmentation and Registration accuracy were demonstrated through adequate bench 
testing and also through clinical experience of qualified users.  
 
Usability studies with qualified users were conducted in accordance with HE75 AAMI / 
ANSI HE75:2009, Human factors engineering - Design of medical devices. 

  
Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, 
Medical electrical equipment – Part 1: General requirements for basic safety and 
essential performance 

 
EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical 
electrical equipment – Part 1-2: General requirements for basic safety and essential 
performance – Collateral standard: Electromagnetic compatibility.  
 
The laser pointer used for verification of registration complies with 21CFR1040.10 and 
1040.11 – Performance standards for light-emitting products. 

 
These tests demonstrate that MAXIOTM does not introduce any new risks to safety or 
effectiveness when compared to it’s legally marketed predicates. 
 

10. 
Information provided in this 510K notification demonstrate that the MAXIOTM is 
substantially equivalent to ig4 Image Guide System (K060903) for planning and 
verification assistance and to PinPoint (K974513) for assistance in manual advancement 
of instruments, for CT guided percutaneous interventional procedures. The indications 
for use of the MAXIOTM System is essentially similar to that of its predicates ig4 Image 
Guide System (K060903) and PinPoint (K974513). The results of the verification and 
validation tests performed on MAXIOTM system confirm that the device performed as 
intended and is safe and effective for its intended use. 

Conclusion 
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Annexure to 510K summary 

 
A comparison of technological characteristics of MAXIOTM with its predicates is shown below.  

 
 Device 
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

Stereotactic 
device 

Physician controlled multi-
axis electromechanical arm 

Physician controlled multi-axis 
electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If 
received from more than 
one series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / 
Segmented views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments 
such as needles, probes for 
biopsy, ablation and 
drainage.  

Interventional instruments for 
biopsies, drainage, bone 
pinnings, brachytherapy, bone 
and spine interventions 

Interventional instruments 
such as biopsy needles, 
ablation needle, aspiration 
needles 

Pre-Operative 
Planning 

Physician created 
trajectory on image models   

Physician created trajectory on 
image models 

Physician created trajectory on 
image models 

Instrument 
performance 
display 

Manufacturer and user 
defined instrument 
performance such as 
ablation  size  

None Manufacturer and user defined 
instrument performance such 
as ablation  size 

CT- Device 
registration 

Docking relative to CT on 
floor  

Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on 
pre-identified points on 
patient, CT (compliant 
with 21CFR 1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector 
to plan, using motors. 
Instrument then manually 
advanced through the 
guide gripped by the end-
effector.  

Arm manually assisted to align 
an instrument guide to the 
plan. Instrument then manually 
advanced through the guide 
gripped by the end-effector. 

EM tracked instrument aligned 
manually to plan and then 
manually advanced through the 
guide. 

Intraoperative  
verification 

Image registration to 
compare current position 
to plan  

Not available Instrument tracking to compare 
current position to plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or 

overlay  

Post procedure CT image 
 

Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. 
Planning assistance 
software alerts for possible 
arm – instrument, 
instrument – instrument 
interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control 
using FDA cleared Breath-
Hold for Interventional 
Radiology 

No solution described  Respiration tracking system 
using EM tracking. 
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 Device 
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

Management of 
patient 
movement 

CT belt and optional 
patient immobilization bed 

CT belt CT belt 

Instrument 
support during 
procedure 

Optional sterile disposable 
accessories may be used to 
hold the instrument during 
treatment    

Instrument may be left 
unsupported or held manually  
during treatment 

Instrument may be left 
unsupported or held manually  
during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by 
clinician with no 
additional device action. 
Alternatively, through foot 
switch control or 
emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
 

 
Discussion of differences:  

 
Mounting the device to the floor mat using InstaReg in MAXIOTM achieves the same purpose of 
bringing the arm repeatedly to the same point as permanently fixing the arm to the CT Gantry 
in predicate PinPoint (K974513). Floor mounting and Ceiling mounting are commonly 
employed docking techniques in the industry and this dissimilarity does not raise additional 
safety and effectiveness issues. Refer to docking consistency and repeatability test report 
“MAXIO Docking repeatability Validation report.pdf” 

   
Using motors to move the axes of an electromechanical arm, as done in MAXIOTM, is a well 
established practice in the motion control industry. Alternatively the axes can be moved 
manually as in predicate PinPoint (K974513).  This dissimilarity does not raise additional safety 
and effectiveness concern for the MAXIOTM device.  

 
MAXIOTM uses well established collision avoidance algorithm to prevent arm – instrument and 
instrument – instrument interference, in addition to physician assessing any possible 
interference prior to placement and arm pullback. Refer to “TC_SRS_005 - Probe Path 
Planning_B4.pdf  and TC_SYS_VAL_008 - Insertion Sequence_B4.1.pdf”.  This feature does 
not raise additional safety or effectiveness concern for MAXIOTM as compared to its predicates. 
 
For procedure planning, MAXIOTM provides the physician the ability to plan needle placement 
on current CT image and on registered image from multiple series. Predicates ig4 (K060903) 
and Pinpoint (K974513) are understood to allow planning only on current CT images. The 
registration feature offered by MAXIOTM is a well understood and commonly deployed 
technique in image guided procedures. Hence it is understood that image registration does not 
raise any new questions of safety and effectiveness. In addition MAXIOTM’s registration 
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accuracy has been bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test 
Report_B4.pdf).   

For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In addition 
MAXIOTM provides intra-operative CT image registration with plan images to verify instrument 
position at any point of time, whereas ig4 (K060903) uses electromagnetically tracked 
instruments to verify instrument position. MAXIOTM provides similar registration of post-
procedure CT images to compare treated organ with plan. The registration feature offered by 
MAXIOTM is a well understood and commonly deployed technique in image guided procedures. 
Hence it is understood that image registration does not raise any new questions of safety and 
effectiveness. In addition MAXIOTM’s registration accuracy has been bench tested and found 
acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf) 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio-compatibility and evaluated as per ISO 
10993-1:2009 and tested for sterility in accordance to ISO 11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device. Use 
of these holders is optional and raises no additional safety or effectiveness concerns for 
MAXIOTM as compared to its predicates.  

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that the 
dissimilarities do not affect safety or effectiveness of the device.. 
 
Design Controls 
The following documents have been established and will be continually maintained to control 
the design of the MAXIOTM system device to ensure that the specified design requirements are 
met. 
Design Control Document Found in Attachment: 
Design and Development Plan (DDP) Attachment 1 
Safety Risk Analysis (SRA) Attachment 2 
Product Requirement Document (PRD) Attachment 3 
Software Requirements Specification (SRS) Attachment 4 
Design and Safety Architecture (DSA) Attachment 5 
Software Architecture and Design 
Specification (SADS) 

Attachment 6 

System Verification/ Validation Plan (SVVP) Attachment 7 
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6 

 
Truthful and Accuracy Statement 

The Truthful and Accuracy Statement is provided in “Attachment 30 Truthful and Accuracy 
Statement”. 
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7 
 
Confidentiality 

Perfint healthcare Pvt Ltd regards the technical and non-technical information and data 
provided in this 510(K) submission to be confidential and proprietary in nature. This 
particularly applies to information related to the performance of MAXIO™ including, but 
not limited to, system design, hardware and software architecture, circuit designs, assembly 
details, performance test results, verification and validation test results and the technical 
specifications. This information must be protected from disclosure under the Freedom on 
information (FOI) Act, as well as 21 CFR 20. 

 
 
8 
 

Class III Summary and Certification 

Not applicable 
 
9 
 

Financial Certification or Disclosure Statement 

Not applicable 
 
10 
 

Declaration of Conformity and Summary Report 

MAXIOTM System is compliant with the following standards: 
 
1. IEC 60601-1, 3rd edition, Medical electrical equipment – Part 1: General requirements for 

basic safety and essential performance. 
2. IEC 60601-1-2, 3rd edition, Medical electrical equipment – Part 1-2: General requirements 

for basic safety and essential performance – Collateral standard: Electromagnetic 
compatibility – Requirements and tests. 

3. IEC 60601-1-8, Medical electrical EQUIPMENT- Part 1-8: General requirements for basic 
safety and essential performance- Collateral standard: General requirements, tests and 
guidance for alarm systems in medical electrical equipment  and medical electrical systems 

4. ISO 14971:2009, Medical devices – Application of risk management to medical devices. 
5. HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 
6. IEC 62304, Medical device software – Software life cycle processes, First Edition, 

International Electro technical Commission, 2006-05 
7. ANSI/AAMI/ISO 10993-1, Biological Evaluation of Medical Devices- Part 1: Evaluation 

and Testing within a risk management process: 2009 
8. AAMI / ANSI / ISO 10993-7, Biological evaluation of medical devices - Part 7: Ethylene 

oxide sterilization residuals : 2008 
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11 
 

Executive Summary 

Common Name:  CT stereotactic accessory 

Proprietary Name: MAXIOTM 

Classification:                 Class II,21CFR Part 892.1750, Computed tomography x-ray system 

Panel:   Radiology  

Product Code:  JAK  

Predicates:  ig4 image guided system (K060903), Pin Point (K974513) 

11.1 Device Description:  
MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation 
of an end effector and instrument guide to assist in manual advancement of one or more 
instruments such as straight needles and probes, taking into account respiratory 
movements,  for CT guided percutaneous procedures such as biopsy, aspiration and  
ablation, for organs and anatomical structures where CT is currently used for visualizing 
such procedures.  

MAXIOTM System provides pre-operative planning assistance to the physician by creating 
a reconstructed image model of received CT data and by visually representing the planned 
instrument path and position(s) of one or more instruments on the model, along with 
performance data provided by the instrument manufacturer or as specified by the user. 
MAXIOTM provides intra-operative guidance and post-procedure verification support by 
registering images from multiple series.  

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. MAXIOTM uses single use sterile disposables.  

MAXIOTM when used as labeled is safe and effective for the intended use. 
 

11.2 Indications for Use: 

(b)(4)
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11.3 Comparison table:  
  A comparison of MAXIOTM with its predicates is shown below, 

 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

Indications for 
Use 

MAXIOTM is a user 
controlled stereotactic 
accessory, to assist in the 
planning and manual 
advancement of one or more 
instruments during 
Computed Tomography (CT) 
guided percutaneous 
procedures. 
 
MAXIOTM presents an image 
based model of a target 
organ(s) for the 
user to define a path and 
position of one or more 
instruments to reach the 
target.   
MAXIOTM further assists the 
user in manual advancement 
of the instrument along the 
defined path to reach the 
target, while providing 
feedback on patient’s 
respiratory levels.   
MAXIOTM’s image 
registration and overlay tools 
are intended to provide 
guidance during the 
procedure. 
  
MAXIOTM is indicated for 
use with rigid, straight 
instruments such as needles 
and probes in Computed 
Tomography (CT) guided 
percutaneous procedures 
such as biopsy, aspiration, 
drainages and ablation 

The PinPoint is an Accessory 
to a CT System intended to 
provide the radiologist with a 
means of simulating and 
initiating interventional 
procedures by interactively 
relating the patient's CT 
image volume to the actual 
target field. This accessory 
includes mounting the 
stereotactic arm on a CT 
Gantry, a flat panel video 
monitor, cabling, biopsy 
phantom, and software. In 
addition the CT is intended 
to Produce  
Cross-sectional images of the 
body by computer 
reconstruction of x-ray 
transmission data from the 
same axial plane taken at 
different angels. This device 
may include signal analysis 
and display equipment, 
Patient and equipment 
supports, components and 
accessories. 
 
PinPoint is not limited to any 
particular region of the body.  
It is equally viable for 
planning head and spine 
interventions as it is in the 
abdomen.  It is expected that 
its major use will be in the 
planning biopsies of 
abdominal organs and 
drainage of fluid collections 

The ig4TM Image Guided 
System is a stereotactic 
accessory for Computed 
Tomography (CT) Systems. 
The ig4 System displays an 
interventional instrument, 
such as a biopsy needle, an 
aspiration needle, or an 
ablation needle, on a 
computer monitor that also 
displays a CT-based model 
of the target organ(s). The 
ig4 System compensates for 
the patient's respiratory 
phases.  
The ig4 System is intended 
to be used in clinical 
interventions and for 
anatomical structures where 
computed tomography is 
currently used for visualizing 
such procedures. 
 

(b)(4)
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 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

performed by trained users 
such as radiologists and 
surgeons on organs and 
anatomical structures where 
CT is currently used for 
visualizing such procedures. 
 

in the abdomen.  However, 
more complicated procedures 
such as Brachy therapy and 
bone pinnings will be 
planned using the PinPoint. 

Stereotactic 
device 

Physician controlled multi-
axis electromechanical arm 

Physician controlled multi-
axis electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If 
received from more than one 
series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / 
Segmented views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments 
such as needles, probes for 
biopsy, ablation and 
drainage.  

Interventional instruments 
for biopsies, drainage, bone 
pinnings, brachytherapy, 
bone and spine interventions 

Interventional instruments 
such as biopsy needles, 
ablation needle, aspiration 
needles 

Pre-Operative 
Planning 

Physician created trajectory 
on image models   

Physician created trajectory 
on image models 

Physician created trajectory 
on image models 

Instrument 
performance 
display 

Manufacturer and user 
defined instrument 
performance such as ablation  
size  

None Manufacturer and user 
defined instrument 
performance such as ablation  
size 

CT- Device 
registration 

Docking relative to CT on 
floor 

Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on pre-
identified points on patient, 
CT (compliant with 21CFR 
1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector to 
plan, using motors. 
Instrument then manually 
advanced through the guide 
gripped by the end-effector.  

Arm manually assisted to 
align an instrument guide to 
the plan. Instrument then 
manually advanced through 
the guide gripped by the end-
effector. 

EM tracked instrument 
aligned manually to plan and 
then manually advanced 
through the guide. 

Intraoperative  
verification 

Image registration to 
compare current position to 
plan  

Not available Instrument tracking to 
compare current position to 
plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or overlay  

Post procedure CT image Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. 
Planning assistance software 
takes care of  possible arm – 
instrument, instrument – 
instrument interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control 
using FDA cleared Breath-
Hold for Interventional 
Radiology 

No solution described  Respiration tracking system 
using EM tracking. 
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 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

Management of 
patient 
movement 

CT belt and optional patient 
immobilization bed 

CT belt CT belt 

Instrument 
support during 
procedure 

Optional sterile disposable 
accessories may be used to 
hold the instrument during 
treatment    

Instrument may be left 
unsupported or held 
manually  during treatment 

Instrument may be left 
unsupported or held 
manually  during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by 
clinician with no additional 
device action. Alternatively, 
through foot switch control 
or emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
Discussion of differences:  
 
Mounting the device to the floor mat using InstaReg in MAXIOTM achieves the same purpose of 
bringing the arm repeatedly to the same point as permanently fixing the arm to the CT Gantry 
in predicate PinPoint (K974513). Floor mounting and Ceiling mounting are commonly 
employed docking techniques in the industry and this dissimilarity does not raise additional 
safety and effectiveness issues. Refer to docking consistency and repeatability test report 
“MAXIO Docking repeatability Validation report.pdf” 

   
Using motors to move the axes of an electromechanical arm, as done in MAXIOTM, is a well 
established practice in the motion control industry. Alternatively the axes can be moved 
manually as in predicate PinPoint (K974513).  This dissimilarity does not raise additional safety 
and effectiveness concern for the MAXIOTM device.  

 
MAXIOTM uses well established collision avoidance algorithm to prevent arm – instrument and 
instrument – instrument interference, in addition to physician assessing any possible 
interference prior to placement and arm pullback. Refer to “TC_SRS_005 - Probe Path 
Planning_B4.pdf  and TC_SYS_VAL_008 - Insertion Sequence_B4.1.pdf”.  This feature does 
not raise additional safety or effectiveness concern for MAXIOTM as compared to its predicates. 
 
For procedure planning, MAXIOTM provides the physician the ability to plan needle placement 
on current CT image and on registered image from multiple series. Predicates ig4 (K060903) 
and Pinpoint (K974513) are understood to allow planning only on current CT images. The 
registration feature offered by MAXIOTM is a well understood and commonly deployed 
technique in image guided procedures. Hence it is understood that image registration does not 
raise any new questions of safety and effectiveness. In addition MAXIOTM’s registration 
accuracy has been bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test 
Report_B4.pdf).   
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For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In addition 
MAXIOTM provides intra-operative CT image registration with plan images to verify instrument 
position at any point of time, whereas ig4 (K060903) uses electromagnetically tracked 
instruments to verify instrument position. MAXIOTM provides similar registration of post-
procedure CT images to compare treated organ with plan. The registration feature offered by 
MAXIOTM is a well understood and commonly deployed technique in image guided procedures. 
Hence it is understood that image registration does not raise any new questions of safety and 
effectiveness. In addition MAXIOTM’s registration accuracy has been bench tested and found 
acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf) 
 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio-compatibility and evaluated as per ISO 
10993-1:2009 and tested for sterility in accordance to ISO 11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device.  
Use of these holders is optional and raises no additional safety or effectiveness concerns for 
MAXIOTM as compared to its predicates. 
 
In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

 
Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that the 
dissimilarities do not affect safety or effectiveness of the device. 
 

11.4 Performance test summary: 
Bench tests performed using static phantom in accordance with Perfint’s Quality Management 
System demonstrate that the accuracy targets of the MAXIOTM system were met and the system 
is safe and effective for its intended use. 

Segmentation and Registration accuracy were demonstrated through adequate bench testing and 
also through clinical experience of qualified users.   

Usability studies with qualified users were conducted in accordance to the guidance document 
HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

Safety testing performed in accordance with IEC 60601-1, 3rd edition, Medical electrical 
equipment – Part 1: General requirements for basic safety and essential performance 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Perfint Healthcare MAXIOTM 510(k) 

Page 26 of 66 
 

EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical electrical 
equipment – Part 1-2: General requirements for basic safety and essential performance – 
Collateral standard: Electromagnetic compatibility .  

The laser pointer used for verification of registration complies with 21CFR1040.10 and 1040.11 
– Performance standards for light-emitting products, refer attachment 22. 
 
The table below provides results of above discussed tests. Refer to section 18&19 for 
comprehensive discussion of all tests conducted to establish device safety and effectiveness. 

 

S.No Test Description Results / Analysis  

(b)(4)
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S.No Test Description Results / Analysis  

(b)(4)
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S.No Test Description Results / Analysis  

 
Discussions on Key tests: (for comprehensive discussion of all tests conducted refer to section 
18 & 19) 
 

 

(b)(4)l

(b)(4)
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9. EMI / EMC tests were conducted in accordance to IEC 60601-1-2 standards by a certified 
test lab and found acceptable. 

 
10. Basic safety and essential performance tests were conducted in accordance to IEC 
60601-1 standards by a certified test lab and found acceptable. 

 
 
 
 
 
 
 
 
 
 

(b)(4)
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• Stereotactic Device Control Software that performs the following functions: 
• Convert the physician created plan to set of coordinates for spatial positioning 

and orientation of the instrument guide. 
• Communicate the coordinates and user commands to the motion control 

system and docking system of the electromechanical multi axis arm 
 

• Computer System consisting of: 
• A CPU which runs the Planning Assistance Software and Stereotactic device 

Control Software of the MAXIOTM suite and placed at the base of a 
Stereotactic Device, 

• A display monitor and touch pad through which the user interacts with the 
CPU and  

• Power backup provided by a battery connected through an isolation 
transformer to protect the system against power disturbances. 
 

The MAXIOTM Suite provides a workflow-based graphical user interface that assists the 
clinician to plan and perform an interventional procedure. This workflow has been 
designed to ensure that the clinician reviews and acknowledges the correctness of the 
planning elements for the procedure, as the workflow and resulting plan for the procedure 
are completed. The end-user does not have access to any operating system function or 
system configuration panels. 

 

12.2 Stereotactic device 
The Stereotactic device consists of –  
• A physician controlled Multi-axis Electromechanical arm consisting of:  

• A multitude of motor driven linked axes (Three linear axes, two rotary axes) 
and an end effector controlled by a physician operated motion control system.  

• A control panel, foot switch and emergency button for the physician to 
interface with the motion control system. 

• A laser pointer mounted on the end effector  
• InstaReg™ docking system : 

• A mechanism including controls, mounted on the Multi-axis 
Electromechanical arm to secure the arm to a mat fixated on the floor next to 
the patient table of the CT system.  
 

The Stereotactic device is installed and calibrated by Perfint personnel during equipment 
installation and works as described below:  
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The Multi-axis Electromechanical arm is wheeled in and secured on the InstaReg™ mat. 
This ensures that the arm is registered to the CT coordinates and communicates the status 
to the Stereotactic Device Control Software.  
 
After docking, the Device Control Software of the MAXIOTM Suite is instructed by the 
physician to transmit the plan to the motion control system of the arm.  Under physician 
command the motion control system moves the axes of the arm for spatial positioning and 
orientation of the end-effector as planned.  
 
The physician may then verify the position of one or more skin markers on the patient, 
using the laser pointer on the end effector (The laser pointer complies with 
21CFR1040.10 and 1040.11 – Performance standards for light-emitting products, refer 
attachment 22). The physician then actuates the end effector to grip an instrument guide 
and then carefully advances an instrument through the instrument guide to reach the 
target. Upon reaching the target or at any time during the advancement the physician may 
release the instrument along with the instrument guide from the end effector using foot 
switch or control panel. The physician may then remove the instrument guide. If left on 
the instrument, the weight of the instrument guide is insignificant to have any effect on 
safety and accuracy of placement and does not cause any image distortion. 
 
To enable the physician to minimize the risk of injury arising from patient movements, if 
any, the instrument guide is so designed to let the physician instantaneously remove the 
instrument at any time with no additional device action required. Alternatively, the 
physician may actuate a foot switch control or emergency button to release the instrument 
guide and instrument from the end effector. 
  
Further MAXIOTM is adequately labeled for use with respiratory gating and where 
required with commonly used patient immobilization bed to address patient movement 
prior to needle advancement. 

The gripper, instrument guide and a drape used to cover the proximal end of the Multi-
axis electromechanical arm are sterile and disposable. The user is instructed in the IFU 
(also called as User Manual) to cover the axes of the arm with the sterile drape. 
 

12.3 Respiratory gating system 
MAXIOTM is shipped with ‘Breath Hold’ from Medspira LLC, an FDA cleared device 
that provides a means for the physician to compensate for respiratory movements prior 
to needle advancement. The following papers demonstrate the appropriateness of this 
device for CT guided interventions.   

http://www.medspira.com/uploads/files/breathhold%20paper.pdf 
http://www.medspira.com/uploads/files/rofo2010.pdf 
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13 
 

Substantial Equivalence Discussion 

MAXIOTM is substantially equivalent to the following FDA cleared frameless stereotactic 
systems, per the flow chart below: 
System Name Manufacturers 510(k) number 
ig4 Image Guided System  Veran Medical Technologies, Inc. K060903 
PinPoint  Picker International, Inc. K974513 

 
 
         510(k) Substantial Equivalence Decision-Making Process Flowchart: 
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As noted in executive summary in section 11 above, the MAXIOTM system includes the 
MAXIOTM suite, Stereotactic device and a Respiratory gating system. 

 
 

 
 

Figure 13-1: MAXIOTM 
 

The following paragraphs provide a summary of the Substantial equivalence discussion: 
 
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System (K060903) 
for providing planning assistance by visually representing the targeted path and position(s) for 
one or more instruments along with data provided by the instrument manufacturer, on an image 
based model of the target organ and for overlaying or registering images during and after image 
guided procedures.  

 
MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which 
provides a multi axis electromechanical arm for the spatial positioning and orientation of an 
instrument guide to assist in manual advancement of instruments through the guide for image 
guided interventional procedures. 
 
 
 
 

MAXIO™ Suite  

Stereotactic Device  

 

-Planning assistance software 
-Stereotactic device control software 
-Computer system 

Multi axis electromechanical arm of 
the stereotactic device 

InstaReg Docking system of the 
stereotactic device 

Floor Mat of the InstaReg docking 
system  
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13.1 Substantial equivalence discussion: 
The following sections discuss how MAXIOTM has been found to be substantially 
equivalent to its predicates in terms of: 

o Indications for use 
o Technological characteristics 
o Specification 
o Labeling 
o Accessories and disposables 

 
Additionally, performance test data of MAXIOTM has also been discussed.  

 

13.1.1 Indications for use  
A comparison of Indications for use of MAXIOTM with its predicates is shown below.  
 

Indications for Use 
MAXIOTM PinPoint ig4 Image Guided System  

510K Number Not yet assigned K974513 K060903 
MAXIOTM is a user controlled 
stereotactic accessory, to assist in the 
planning and manual advancement of 
one or more instruments during 
Computed Tomography (CT) guided 
percutaneous procedures. 
 
MAXIOTM presents an image based 
model of a target organ(s) for the 
user to define a path and position of 
one or more instruments to reach the 
target.   
MAXIOTM further assists the user in 
manual advancement of the instrument 
along the defined path to reach the 
target, while providing feedback on 
patient’s respiratory levels.   
MAXIOTM’s image registration and 
overlay tools are intended to provide 
guidance during the procedure. 
  
MAXIOTM is indicated for use with 
rigid, straight instruments such as 
needles and probes in Computed 
Tomography (CT) guided percutaneous 
procedures such as biopsy, aspiration, 
drainages and ablation  performed by 
trained users such as radiologists and 
surgeons on organs and anatomical 
structures where CT is currently used 
for visualizing such procedures. 
 

The PinPoint is an Accessory to a 
CT System intended to provide the 
radiologist with a means of 
simulating and initiating 
interventional procedures by 
interactively relating the patient's 
CT image volume to the actual 
target field. This accessory includes 
mounting the stereotactic arm on a 
CT Gantry, a flat panel video 
monitor, cabling, biopsy phantom, 
and software. In addition the CT is 
intended to Produce  
Cross-sectional images of the body 
by computer reconstruction of x-ray 
transmission data from the same 
axial plane taken at different angels. 
This device may include signal 
analysis and display equipment, 
Patient and equipment supports, 
components and accessories. 
 
PinPoint is not limited to any 
particular region of the body.  It is 
equally viable for planning head 
and spine interventions as it is in 
the abdomen.  It is expected that its 
major use will be in the planning 
biopsies of abdominal organs and 
drainage of fluid collections in the 
abdomen.  However, more 
complicated procedures such as 
Brachy therapy and bone pinnings 
will be planned using the PinPoint. 

The ig4TM Image Guided 
System is a stereotactic 
accessory for Computed 
Tomography (CT) Systems. The 
ig4 System displays an 
interventional instrument, such 
as a biopsy needle, an aspiration 
needle, or an ablation needle, on 
a computer monitor that also 
displays a CT-based model of 
the target organ(s). The ig4 
System compensates for the 
patient's respiratory phases.  
The ig4 System is intended to 
be used in clinical interventions 
and for anatomical structures 
where computed tomography is 
currently used for visualizing 
such procedures. 
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Discussion: 
MAXIOTM and its predicates: 
 

- Have the same intended use of assisting trained clinicians for instrument placement on 
targets.  

 
- Assist in similar procedure steps namely visualization, planning, placement and 

verification.  
 

- Support similar instruments such as biopsy needles, aspiration needles, ablation needles. 
 

- Support similar percutaneous procedures such as biopsy, aspiration, drainages and 
ablation. 

 
- Are indicated for similar anatomical structures namely those that are currently 

visualized using CT. 
 

- Used by similar user group such as trained radiologists and physicians. 
 

- Are used in procedure and imaging suites containing CT scanners. 
 
Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System and PinPoint for its intended use and no new questions of safety or 
effectiveness arise. 

13.1.2 Technological characteristics:  
 
A comparison of technological characteristics of MAXIOTM with its predicates is shown below.  
 

 Device   
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet assigned K974513 K060903 

Stereotactic 
device 

Physician controlled multi-axis 
electromechanical arm 

Physician controlled multi-
axis electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If received from 
more than one series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / Segmented 
views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments such as 
needles, probes for biopsy, ablation 
and drainage.  

Interventional instruments for 
biopsies, drainage, bone 
pinnings, brachytherapy, bone 
and spine interventions 

Interventional instruments such 
as biopsy needles, ablation 
needle, aspiration needles 

Pre-Operative 
Planning 

Physician created trajectory on image 
models   

Physician created trajectory on 
image models 

Physician created trajectory on 
image models 

Instrument 
performance 
display 

Manufacturer and user defined 
instrument performance such as 
ablation  size  

None Manufacturer and user defined 
instrument performance such as 
ablation  size 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Perfint Healthcare MAXIOTM 510(k) 

Page 37 of 66 
 

 Device   
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet assigned K974513 K060903 
CT- Device 
registration 

Docking relative to CT on floor  Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on pre-
identified points on patient, CT 
(compliant with 21CFR 1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector to plan, 
using motors. Instrument then 
manually advanced through the guide 
gripped by the end-effector.  

Arm manually assisted to 
align an instrument guide to 
the plan. Instrument then 
manually advanced through 
the guide gripped by the end-
effector. 

EM tracked instrument aligned 
manually to plan and then 
manually advanced through the 
guide. 

Intraoperative  
verification 

Image registration to compare current 
position to plan  

Not available Instrument tracking to compare 
current position to plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or overlay  

Post procedure CT image 
 

Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. Planning 
assistance software takes care of  
possible arm – instrument, instrument 
– instrument interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control using 
FDA cleared Breath-Hold for 
Interventional Radiology 

No solution described  Respiration tracking system 
using EM tracking. 

Management of 
patient 
movement 

CT belt and optional patient 
immobilization bed 

CT belt CT belt 

Instrument 
support during 
procedure 

Optional sterile disposable accessories 
may be used to hold the instrument 
during treatment    

Instrument may be left 
unsupported or held manually  
during treatment 

Instrument may be left 
unsupported or held manually  
during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by clinician 
with no additional device action. 
Alternatively, through foot switch 
control or emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
 
 
 
 

 
Discussion of differences:  
 
Mounting the device to the floor mat using InstaReg in MAXIOTM achieves the same purpose of 
bringing the arm repeatedly to the same point as permanently fixing the arm to the CT Gantry 
in predicate PinPoint (K974513). Floor mounting and Ceiling mounting are commonly 
employed docking techniques in the industry and this dissimilarity does not raise additional 
safety and effectiveness issues. Refer to docking consistency and repeatability test report 
“MAXIO Docking repeatability Validation report.pdf” 
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Using motors to move the axes of an electromechanical arm, as done in MAXIOTM, is a well 
established practice in the motion control industry. Alternatively the axes can be moved 
manually as in predicate PinPoint (K974513).  This dissimilarity does not raise additional safety 
and effectiveness concern for the MAXIOTM device.  

 
MAXIOTM uses well established collision avoidance algorithm to prevent arm – instrument and 
instrument – instrument interference, in addition to physician assessing any possible 
interference prior to placement and arm pullback. Refer to TC_SRS_005 - Probe Path 
Planning_B4.pdf  and TC_SYS_VAL_008 - Insertion Sequence_B4.1.pdf”.  This feature does 
not raise additional safety or effectiveness concern for MAXIOTM as compared to its predicates. 
 
For procedure planning, MAXIOTM provides the physician the ability to plan needle placement 
on current CT image and on registered image from multiple series. Predicates ig4 (K060903) 
and Pinpoint (K974513) are understood to allow planning only on current CT images. The 
registration feature offered by MAXIOTM is a well understood and commonly deployed 
technique in image guided procedures. Hence it is understood that image registration does not 
raise any new questions of safety and effectiveness. In addition MAXIOTM’s registration 
accuracy has been bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test 
Report_B4.pdf).   

 
For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In addition 
MAXIOTM provides intra-operative CT image registration with plan images to verify instrument 
position at any point of time, whereas ig4 (K060903) uses electromagnetically tracked 
instruments to verify instrument position. MAXIOTM provides similar registration of post-
procedure CT images to compare treated organ with plan. The registration feature offered by 
MAXIOTM is a well understood and commonly deployed technique in image guided procedures. 
Hence it is understood that image registration does not raise any new questions of safety and 
effectiveness. In addition MAXIOTM’s registration accuracy has been bench tested and found 
acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf) 
 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio-compatibility and evaluated as per ISO 
10993-1:2009 and tested for sterility in accordance to ISO 11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device.  
Use of these holders is optional and raises no additional safety or effectiveness concerns for 
MAXIOTM as compared to its predicates.  
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In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

 
Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that the 
dissimilarities do not affect safety or effectiveness of the device. 
 
 
13.1.3 Device specification: 
 

 Device 

Parameter MAXIOTM PinPoint ig4 Image Guided 
System 

 510K Number Not yet 
assigned K974513 K060903 

Operating conditions 
Input Voltage Range 
(VAC) 

100-240 100-240 100-240 

Input Voltage 
Frequency (Hz) 

50/60 50-60 50-60 

Operating 
Temperature 

+15οC to +40οC +10οC to +40οC +10οC to +30οC 

Operating Humidity 

 
50% RH to 95% RH, non-

condensing 
 

 
Not known 

 
30% to 75% 

Stereotactic performance 

Operating volume 

Appr 60 cm cube  
(X axis - 65 cm, Y Axis - 50 
cm, Z axis – partial range of 
CT table.  Orbital angle – 
±90º, Cranio-caudal angle 
±90º) 

Operating volume within a 
hemispherical device 
volume of Appr. 125cm.   

Electromagnetic tracker 
volume 50cm cube. 

Degrees of freedom 6DOF  6DOF 6DOF 

Supported 
Instruments  

22,21,20,19,18,17,16,15,14,
13,11 gauge. 

22, 20,18,16,14 gauge. Tip-tracked biopsy 
needles from 17 to 22 
gauge. 

Procedure guides 
Disposable instrument 
guide, Laser guide 

Disposable instrument 
guide, Laser guide 

Disposable EM sensor 
with universal adopter 

Safety features 
System Security User Passwords User Passwords User Passwords 

Arm Interlocks 
Joint brakes to prevent 
unintended arm movement 

Joint brakes to prevent 
unintended arm movement 

Security snaps to 
prevent unintended arm 
movement 

Device interlocks Caster brakes Fixed to CT Caster brakes 

Calibration check 
Laser pointer directed on a 
predefined point on CT 

Laser pointer directed on a 
predefined point on patient 

EM tracker directed on 
a predefined point on 
patient 

Sterility Drapes, sterile disposables Drapes, sterile disposables Drapes, sterile 
disposables 
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Discussion of differences: 
 
MAXIOTM and its predicates have been designed to work in similar operating conditions, more 
specifically in CT suites and procedure rooms. Any dissimilarity would raise no additional 
question of safety or effectiveness. 
 
All devices have been designed to allow access to organs as per intended use, across the 
transverse plane and along the length of the CT table, at depths achievable with commonly used 
instruments for such procedures. Additionally system verifies and guides user for achievable 
trajectories within the operating volume. Hence it is understood that no new questions of safety 
and effectiveness arise from stereotactic specifications of MAXIOTM.  
 
All devices provide guidance for instrument advancement. MAXIOTM’s disposable instrument 
guide is made of material that complies with biocompatibility requirements and tested for 
sterility per FDA guidance, refer to section 16. Additionally, the laser used for pointing has been 
tested for compliance to FDA guidance 1040.10 and 1040.11, Refer to section 19. Hence the 
materials used does not raise additional safety and  
  
MAXIOTM and its predicates have similar safety controls to ensure safe operation of the device. 
Additionally MAXIOTM provides: 
- Power-on self-test and continuous health checks ensure integrity of critical system 

components before and during operation. 
- Retractable wheels to immobilize device upon docking.    
- Software checks to verify acceptability of CT image sets received. 
- User acceptance of arm position with respect to patient before interlocks is disengaged.  
- Independent redundant power backup for computer, monitor and arm.  
 
Hence it has been established that MAXIOTM has been designed with adequate safety features 
for its intended use and does not raise new questions of safety and effectiveness when used as 
instructed in labeling. 
 

13.1.4 Labeling 
 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

Device 
description 
and 
Indications 
for use 

Provided in section 1.3 and 
1.8 of IFU   

 Device description provided  Device description provided 

Contraindic
ations/ 

Limitations 

MAXIOTM is not 
recommended for use on 
patients and organs that are 

Do not use PinPoint system 
if:  the preventive 
maintenance program is not 

- 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

for use not clinically recommended 
for CT guided interventions, 
including those that cannot 
follow instructions during the 
procedure.  
 
Patients and subjects that may 
not be able follow 
instructions appropriate for 
this kind of procedures such 
as infants and children, 
patients affected by 
conditions like Creutzfeld-
Jacob disease, may have to be 
acertined by the hospital for 
such procedures 

 

up to date or  if any part of 
the equipment is suspected or 
known to be operating 
improperly.   

 Use extreme caution if the 
equipment has been or needs 
to be used on a patient with 
Creutzfeld-Jacob Virus. 

 -MAXIOTM is intended to be 
used only by qualified 
clinician trained by Perfint 
Certified Application 
Specialist 
-Make sure the available 
battery power indicator 
displays green during the 
procedure. 
-Proper device docking is 
necessary for system 
accuracy.  Refer to the 
feedback mechanism to 
confirm proper docking. 
-There is no user 
serviceable/repairable of the 
MAXIOTM system.  Call 
Perfint Service and Support 
for any concerns or questions 

Use of PinPoint requires 
adequate training. 
 
Do not attempt to operate the 
PinPoint system with 
improperly operating 
components or without 
completing the QA 
procedures. 
 
PinPoint should only be used 
for purposes intended for use 
Do not interfere or override 
any of the systems safety 
devices. 

To avoid over-tilt, only 
transport the ig4system when 
the field generator and 
monitor mounting arms are in 
their locked positions. See 
section 2.0, System Transport 
for further description of 
transport position. 
Wheels on ig4 System should 
be locked whenever the 
system isn’t being actively 
positioned to avoid accidental 
rolling. 
ig4 User Input Device must 
be sterile bagged for 
manipulation from the sterile 
field. 
ig4 System is meant to an aid 
to the physician and existing 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

 
 
 
 
 
 
 
 
 
 
Warnings/ 
Safety / 
cautions 

regarding the operation of the 
MAXIOTM system.  
-Two people are needed to 
move the unit in inclined 
plane. 
-Attempts by one person 
could result in injury or 
damage. Maximum allowable 
floor inclination is restricted 
to 5 deg. 

navigation technologies. The 
ig4 System does not replace 
the physician’s judgment or 
expertise. If at any point 
during the procedure the 
accuracy of the system is 
questioned, the instrument’s 
position should be verified 
using an independent method. 
The ig4 System must be 
plugged from the wall 
receptacle to remove mains 
power. 
ig4 System contains a UPS 
battery for internal power. 
The UPS’s battery outlets 
may still deliver current when 
the system is unplugged but 
the UPS not deactivated. 
The UPS battery in the ig4 
System is recyclable. Refer to 
local codes for the disposal 
requirements. Further 
recycling information can be 
found at www.rbrc.com or in 
the USA only by calling 1-
800-SAV-LEAD or 1-800-8-
BATTERY 
Do not open your ig4 System 
for any reason. There are no 
user-serviceable parts inside 
the ig4 System 
                         
While transporting the ig4 
System, use caution to assure 
that the system does not tip 
more than 10 degrees from 
the vertical while rolling over 
obstacles such as doorway 
threshold and cords. 
Excessive tilt angles may 
result in over-tilt and damage 
the system 
Do not attempt to lift the ig4 
System at any time as there 
are not acceptable lift points 
on the system and over-tilt 
may result in system damage 
Only connect approved 
devices to the ig4 Systems 
Ethernet network port. See 
Section 4.2.2 for additional 
information. 

Cleaning Avoid spilling of liquids. No liquid spilling -Do not immerse or expose 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 

 510K Number Not yet 
assigned K974513 K060903 

precautions Leakage of liquids inside may 
cause fire or electrical shock 
Do not use any cleaning 
liquid. 
Refer : Section 10 and page 4 
of IFU 
-Shutdown and switch off the 
MAXIOTM system. 
-Remove the power cable to 
disconnect from power 
supply. 
-Unlock the wheels and move 
the MAXIOTM to a free space. 
 

Do not spray cleaning 
solution on the articulated 
joints (wrist, forearm, etc). 

the ig4 system to liquids or 
allow fluids to enter the 
equipment. Such exposures 
may damage equipment, 
product a fire, create a shock 
hazard, or contribute to 
personal injury. 
-Never spray cleaner directly 
on system because it may drip 
inside the system and damage 
circuitry. 
-Do not clean the screen with 
a cleaner containing alcohol 
or acetone, use a cleaner 
intended for use with an LCD 
(liquid crystal display) 
 -Power down and unplug the 
ig4 system prior to cleaning. 
Failure to do so may result in 
personal injury. 

Cleaning 
method 

Use a damp cloth to wipe the 
external surface of the device 
and its axes 

 

Use soft clean cloth with 
cleaning solution such as 
Triton X for the mechanical 
arm.  

Wipe off dust on the ig4 
System and monitor with 
clean, dry, soft cloth. 
Remove any dirt with damp 
cloth and dry immediately 

 
 
Discussion of differences: 
IFUs of all devices explain to the user, device usage, the intended use and description of the 
device. 
As noted in section 13.1.1 above, the indications of use for all devices are substantially similar to 
each other. Hence no new questions of safety and effectiveness arise. 
 
Contraindications as noted in the IFU of MAXIOTM and Pinpoint are common clinical 
contraindications for image guided percutaneous procedures. Hence no new questions of safety 
and effectiveness arise. 
 
Warnings and cautions are similar across the devices. Transportation and cleaning methods of 
MAXIOTM have been discussed and found substantially similar to its predicates. These do not 
raise new questions regarding safe and effective use of the equipment.  
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13.1.5 Accessories and Disposables 
 

 Device 
 MAXIOTM PinPoint  ig4 Image Guided System 
 510K Number Not yet assigned K974513 K060903 

Disposables 
End Effector and Instrument Guide, 
Skin Markers, Sterile Drape 

End Effector, Instrument 
Guide, Sterile Drape, 
Skin Markers 

Instrument tracker (vTrack / 
vTrack VL-3), Patient 
tracker (vPad), Sterile drapes  

Optional 
accessories 

Needle Holder, Needle Stabilizer, 
Patient immobilization bed, 
Phantom 

Phantom Universal adapter with EM 
guide, EM tracked needles, 
Phantom  

 
 
Discussion of differences: 

 
The user is instructed in the IFU to cover the axes of the arm with the sterile drape. 

 
MAXIOTM and its predicates provide sterile bio-compatible disposable patient markers or 
trackers that help verify registration. While in MAXIOTM and Pinpoint the laser pointer verifies 
position of the patient marker, in ig4 the patient tracker is referenced by the EM field generator. 
Since the patient markers / trackers in all the devices perform essentially the same function of 
verifying and or achieving registration and all are sterile and bio-compatible, the dissimilarities 
do not raise new question of safety and effectiveness 
  
MAXIOTM and its predicates provide disposable instrument guides or trackers to guide the 
instrument advancement along the planned trajectory. The instrument is advanced through the 
opening of the guide in MAXIOTM and PinPoint while in ig4 the universal adopter containing 
the EM tracker is attached to the instrument and communicates with the field generator to 
provide a visual feedback about the instrument position along the planned trajectory. 
MAXIOTM's instrument guide is a sterile disposable made of material tested for bio-
compatibility and sterilised per USFDA guidance. Since the guide or tracker in all devices 
essentially perform the same function of guiding the instrument, are sterile and bio-compatible 
any dissimilarity does not raise any new question of safety or effectiveness 
  
MAXIOTM and PinPoint support most commonly used percutaneous instruments for 
interventional radiology, while ig4 provides EM tip-tracked instruments with universal adaptors 
for such instruments as accessories. This dissimilarity does not raise new question of safety or 
effectiveness. 
  
As an alternate to manually holding the instrument, the needle holder and needle stabilizer are 
provided as optional accessories have been provided. These could be pasted on the patient to 
support the instrument during the procedure. These disposable accessories are only intended to 
be used after instrument placement and in no way impact the use of MAXIOTM for its intended 
use. These accessories are made of material certified for bio-compatibility and evaluated as per 
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ISO 10993-1:2009 and tested for sterility as per ISO11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device. . 
Hence these accessories raise no additional safety or effectiveness concerns for MAXIOTM for 
its intended use as compared to its predicates. 
  
A patient immobilization bed viz, SecureVac Immobilization System manufactured by Bionix 
Development Corporation and cleared by USFDA (K040773) is supplied as an optional 
accessory with MAXIOTM. A patient immobilization bed is commonly used in clinical practice 
for image guided procedures. Refer: “Bionix SecureVac for CT – Letter.pdf “. While the IFU 
recommends use of such a device for stable patient positioning on the CT table, this is entirely 
optional. Use of this accessory does not raise any new question of safety or effectiveness in 
using MAXIOTM for its intended use, as compared to its predicates. 

13.1.6 Performance Test Summary: 
 
Bench tests performed using static phantom in accordance with Perfint’s Quality Management 
System demonstrate that the accuracy targets of the MAXIOTM system were met and the system 
is safe and effective for its intended use. 

Segmentation and Registration accuracy were demonstrated through adequate bench testing and 
also through clinical experience of qualified users.   

Usability studies with qualified users were conducted in accordance to the guidance document 
HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

Safety testing performed in accordance with IEC 60601-1, 3rd edition, Medical electrical 
equipment – Part 1: General requirements for basic safety and essential performance 

EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical electrical 
equipment – Part 1-2: General requirements for basic safety and essential performance – 
Collateral standard: Electromagnetic compatibility .  

The laser pointer used for verification of registration complies with 21CFR1040.10 and 1040.11 
– Performance standards for light-emitting products, refer attachment 22. 
 

The table below provides results of above discussed tests. Refer to section 18&19 for 
comprehensive discussion of all tests conducted to establish device safety and effectiveness. 
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S. 
No  Test Description Results / Analysis 

(b)(4)
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S. 
No. Test Description Results / Analysis 
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S. 
No. Test Description Results / Analysis 

 
Discussions on Key tests: (for comprehensive discussion of all tests conducted refer to section 
18 & 19)  
 
1. Device positioning accuracy tests were conducted to establish,   

a. Device functionality across the working volume 
b. Device accuracy across the working volume,  

The tests gave  when docked on the right side and left 
side of the patient table respectively; these were within specified limits. 
  
2.  Tests were conducted on reconstructed 3D images of known objects and the results 
(measured dimensions) were within acceptable limits of the known dimensions. 
 
3. Tests were conducted to verify the segmentation accuracy, by segmenting known objects of 
a standard phantom and the results (segmented volume) were found to be within acceptable 
limits of known volume. 

 
4. Datasets with known deformation were registered with original datasets. anatomical 
landmarks on the registered image were found to be within acceptable limits from the original 
data.   
 
5. Auto segmentation quality (for skin, bone and contrast enhanced vasculature) was evaluated 
on 10 datasets by having 5 qualified users navigate through 2D slices to verify segmented area 
of a given structure in each slice and by also verifying if the reconstructed volume was a true 
representation of the segmented structure - and the results were found to be clinically 
acceptable. 

 
6. Segmentation quality (of organs) was evaluated on at least 3 datasets each by asking 5 
qualified users to compare volumes of segmented structure on MAXIOTM with their current 
standard of practice and the results were within specifications and found acceptable. 

 

(b)(4)
(b)(4)
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7. Segmentation quality (of Tumor) was evaluated on at least 3 datasets each by asking 5 
qualified users to compare volumes of segmented structure on MAXIOTM with their current 
standard of practice and the results were within specifications and found acceptable. 

 
8. Usability study was conducted by 20 users of varied clinical experience, to test all items 
from Risk assessment table (refer attachment 2) that had an intolerable range of likelihood or 
were at least of moderate severity. All tests met the specifications and the results found 
acceptable 

 
9. EMI / EMC tests were conducted in accordance to IEC 60601-1-2 standards by a certified 
test lab and found acceptable. 

 
10. Basic safety and essential performance tests were conducted in accordance to IEC 
60601-1 standards by a certified test lab and found acceptable. 

 

13.2 Conclusion: 
From the comparisons above it can be concluded that, MAXIOTM is substantially equivalent to 
the referenced predicate devices ig4 Image Guided System (K060903) and PinPoint (K974513) 
in terms of its Indications for use, Technological characteristics, Specification, Labeling and 
Accessories and disposables. No new questions of safety and effectiveness arise as compared to 
its predicates. Additionally, the non-clinical tests referenced above prove that MAXIOTM is safe 
and effective for its intended use.   
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14 

 
Proposed Labeling: 

This section has been structured as following: 
• Summary of compliance to Blue Book Memorandum #G91-1: Device Labeling Guidance. 
• Labels used in MAXIOTM and their placement 
• Labeling for MAXIOTMviz, Instructions for Use, Service Manual and Promotional material 

14.1 Compliance to Blue Book Memorandum #G91-1: Device Labeling Guidance: 
Requirement Items covered Labeling reference 
Safety and 
effectiveness 

Intended user and recommended conditions for use Section 1.3 of User manual – 
Attachment 10 

Indications for use Indications for use Section 1.3 of User manual – 
Attachment 2 

Contraindications  
Special Patient 
Populations 

Covers patients and clinical conditions to be avoided 
including where clinical discretion is required. 

Section 1.5 of User manual – 
Attachment 10 

Warnings 
   in the IFU and on the device, covers possible injury 

or death to patient, user, maintenance and service 
personnel and possible damage to the device during 
preparation, procedure, maintenance, service, storage 
and transportation of the device. 

User manual – Attachment 
10 

Precautions in the IFU and on the device, covers precautions to 
be taken for safe and effective use of device during 
preparation, procedure, maintenance, service, storage 
and transportation of the device. 

User manual – Attachment 
10 

Adverse Reactions Not applicable  

Restricted Device Not applicable  

Patient Information 
Labelling 

Not applicable  

Disclaimer of Liability Refers to disclaimers related to use of MAXIOTM other 
than as intended, regulatory clearances and user 
experience and warranty. 

Section titled Disclaimer of 
liability in user manual – 
Attachment 10 
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              Figure 14-5: Packing Side I                           Figure 14-6: Packing Side II 

 

                                                  

              Figure 14-7: Packing Side III                       Figure 14-8: Packing Side IV 
                         
Warning label   -                                       Information Label –  

 

The following table provides the details of the labels. 
Label Information Warning Details 
Device 
Labels 
 

2.    Axial Rotation Angle 
4.    Axial Rotation in Side View Label 
5.    Linear Movement Label 
6.    Control Panel Label 
7.    Home Instruction Label 
9.    Connector Label 
10.  Manufacturer Label 
11.  Serial Number Label 
16.  Foot Pedal EE Label 
17.  Foot Pedal Position Label 
18.  Foot Pedal Pullback Label 
19.  Device Range Label 

1. Patient Movement Warning 
Label 

3.  Laser Warning Label 
8.     Device Movement Label 
12.   Loading  Prohibited Label 
13.   Emergency Label 
14.   Hand Crush Warning Label 
15.   MAXIO™ Battery Warning 

Label 
20.   Do Not Lean Label 

Detailed representation 
of the labels 
 
Refer to attachment 8 

Device 
packing 
Labels 
 

21.  Package Handling Label 
22.  Package Storage Label 
23.  Product Name and Manufacturers 
Address 

24.    Fork Lift Entry Prohibited 
Label 
25.    Shock Watch Label 
26.    Tilt Watch Label 

Detailed representation 
of the labels 
 
Refer to attachment 8 

Sterile 
product 
packing 
Labels 

Sterile product packing labels 
 

Sterile product packing labels 
 

Detailed representation 
of the labels 
 
Refer to attachment 9 

 
 

21 
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14.3 Labeling included with the Device 
 

a. A User Manual as found in Attachment 10 is shipped with MAXIOTM.  
 
The user manual covers Indications for Use, General Warnings, Disclaimer of Liability, 
Contra Indications, Device Symbols and Labels, Alarms, Messages and Information, 
Device Description, Device, Construction, Device Operation during Procedure 
including Patient handling,  Parking and Transportation, Cleaning and Maintenance, 
Specification, Warranty Information and Trouble-shooting.  
The User Manual along with a Quick Reference Guide for Planning is available on the 
Planning Assistance Software of the MAXIOTM, for the user to access at any time during 
the procedure.  
 

b. A Service Manual including installation and servicing instructions as found in 
Attachment 11 is shipped with MAXIOTM. 
 
The Service Manual covers working principle, pre-installation checks, device receiving 
and unpacking, installation, preventive maintenance, diagnosis and trouble shooting, 
safety pre-cautions related to use and service of the device, management of customer 
property including data and privacy, customer training and handover.  
A copy of the Service Manual is available for access by trained service personnel, using 
secure login on the MAXIOTM Planning Assistance Software. 

14.4 Advertising and /or promotional materials 
 

The product brochure is provided in Attachment 12 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Perfint Healthcare MAXIOTM 510(k) 

Page 54 of 66 
 

 
15 

MAXIOTM uses sterile disposables and optional sterile accessories as below 
Sterilization and shelf life: 

 
Disposables End Effector, Instrument Guide, Skin Markers, Sterile Drape 

Optional accessories 
Needle Holder, Needle Stabilizer, patient immobilization bed, 
Phantom 

 
The user is instructed in the IFU to cover the axes of the arm with the sterile drape. 
 
All disposables and accessories are EO sterilized and packed by a contractor using a traditional 
sterilization method compliant to ISO 11135-1: 2007 standard.   
 

• Sterilization method - EO 
• Sterilization process Validation – Refer to attachment 13 -  “MAXIO Sterilization 

process validation protocol.pdf”  and “MAXIO Sterilization process validation  
report.pdf.” 

• Packing Description –  
o Packed in self sealant pouches made from 3M (3M™ Steri-Dual™ ECO – 8607 

& 8603) which comply with ISO 11607 (Packaging for terminally sterilized 
medical devices) & is CE marked. 10 numbers of such pouches are in turn 
packed in a box made of 3 ply corrugated sheet. 

• Maximum residual levels – EO - 4mg, ECH – 9 mg 
• Acceptable SAL - 10-6 

 
The sterilized disposables have been tested for Sterilization residuals, Bio-burden (?),  sterility, 
packaging integrity and shelf life. Refer to attachment 23 – “Work instruction for validation of 
sterile consumables.pdf and Sterile consumables validation  acceptance report.pdf” for test 
protocols and results respectively.  
 
Additionally the sterilization process would be validated periodically, as per Perfint’s Quality 
Management System.   
 
The sterilized disposables and accessories will be labeled appropriately as in attachment 9, 
including information that product has been provided sterile, the type of sterilization used, 
shelf-life and any necessary instruction for storage and preservation.  

 
16 
 

Biocompatibility: 

All disposables and accessories of MAXIOTM that come in direct or indirect contact with the 
patient and  / or  user during the procedure are evaluated for biocompatibility considerations 
according to FDA guidance ANSI/AAMI/ISO 10993-1, Biological Evaluation of Medical 
Devices- Part 1: Evaluation and Testing within a risk management process: 2009. Refer to 
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Attachment 14 - “Accessories & Consumables”. In addition all disposables that may come in 
contact with the patient or the user, directly or indirectly, shall be tested in accordance to the 
most recent draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the 
device 
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17 

17.1 Software description 

Software: 

The software of MAXIOTM is known as the MAXIOTM Suite. The MAXIOTM Suite consists of 
• Planning Assistance Software that performs the following functions: 

o Handle network activity to receive CT images   
o Provide Image based models and a provision to overlay received CT images for 

visualization 
o Provide tools for the physician to define a target  and trajectory, select an 

instrument to access the target and display a virtual model of instrument 
performance 

o Manage user interaction for the above.  
 

• Stereotactic Device Control Software that performs the following functions: 
o Convert the physician created plan to set of coordinates for spatial positioning 

and orientation of the instrument guide. 
o Communicate the coordinates and user commands to the motion control system 

and docking system of the electromechanical multi axis arm 
 

• Computer System consisting of: 
o A CPU which runs the Planning Assistance Software and Stereotactic device 

Control Software of the MAXIOTM suite and placed at the base of a Stereotactic 
Device, 

o A display monitor and touch pad through which the user interacts with the CPU 
and  

o Battery backup connected through an isolation transformer to protect the system 
against power disturbances. 
 

The MAXIOTM Suite provides a workflow-based graphical user interface that assists the 
clinician to plan and perform an interventional procedure. This workflow has been 
designed to ensure that the clinician reviews and acknowledges the correctness of the 
planning elements for the procedure, as the workflow and resulting plan for the procedure 
are completed. The end-user does not have access to any operating system function or 
system configuration panels. 
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17.2 Level of Concern: 
The level of concern for MAXIOTM system software has been determined to be Moderate, 
according to table 18-1 below. Refer FDA’s “Guidance for the Content of Premarket 
Submissions for Software Contained in Medical Devices, Tables 1 – 2. 

 Level of Concern Questions 
 

Y / N Comment 

 Major Level of Concern Questions   
1.  
 

Does the Software Device qualify as Blood Establishment Computer 
Software? (Blood Establishment Computer Software is defined as software 
products intended for use in the manufacture of blood and blood 
components or for the maintenance of data that blood establishment 
personnel use in making decisions regarding the suitability of donors and 
the release of blood or blood components for transfusion or further 
manufacture.) 

N NA 

2.  Is the Software Device intended to be used in combination with a drug or 
biologic? 

N NA 

3.  Is the Software Device an accessory to a medical device that has a Major 
Level of Concern? 

N NA 

4.  Prior to mitigation of hazards, could a failure of the Software Device result 
in death or serious injury, either to a patient or to a user of the device? 
Examples of this include the following: 

N NA 

  Does the Software Device control a life supporting or life 
sustaining function? 

N NA 

  Does the Software Device control the delivery of potentially 
harmful energy that could result in death or serious injury, such as 
radiation treatment systems, defibrillators, and ablation 
generators? 

N NA 

  Does the Software Device control the delivery of treatment or 
therapy such that an error or malfunction could result in death or 
serious injury? 

N NA 

  Does the Software Device provide diagnostic information that 
directly drives a decision regarding treatment or therapy, such that 
if misapplied it could result in serious injury or death? 

N NA 

  Does the Software Device provide vital signs monitoring and 
alarms for potentially life threatening situations in which medical 
intervention is necessary? 

N NA 

 Moderate Level of Concern Questions   
 Is the Software Device an accessory to a medical device that has a 

Moderate Level of Concern? 
Y Refer to Risk 

Analysis 
Attachment 2 

 Prior to mitigation of hazards, could a failure of the Software Device result 
in Minor Injury, either to a patient or to a user of the device? 

Y Refer to  Risk 
Analysis 
Attachment 2 

 Could a malfunction of, or a latent design flaw in, the Software Device 
lead to an erroneous diagnosis or a delay in delivery of appropriate medical 
care that would likely lead to Minor Injury? 

N NA 

Table 18-1: Software Level of Concern Table 
Discussion:  
MAXIOTM along with MAXIOTM Suite is an accessory to CT which has a moderate level of 
concern and also the risk analysis. 
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17.3 Software Documentation: 
Below table gives reference for necessary software documentation in accordance to FDA’s 
“Guidance for the Content of Premarket Submissions for Software Contained in Medical 
Devices, Table 3. 

SOFTWARE 
DOCUMENTATION 

REQUIREMENT FOR SOFTWARE 
OF MODERATE CONCERN 

DOCUMENT REFERENCE 

Level of Concern A statement indicating the Level of 
Concern and a description of the 
rationale for that level. 

Ref Table 18-1 above 

Software Description A summary overview of the features and 
software operating environment. 

- Ref Section 17.1 above. 
- Refer section 2  of MAXIOTM 
Software Requirements Specification, 
Attachment 4 
- Refer to Appendix C: of MAXIOTM 
Design and Development Plan, 
Attachment 1 for programming 
language, hardware platform, operating 
system, use of Off-the-Shelf software. 

Device Hazard Analysis Tabular description of identified 
hardware and software hazards, 
including severity assessment and 
mitigations. 

MAXIOTM Safety Risk Analysis, 
Attachment 2 

Software Requirements 
Specification (SRS) 

The complete SRS document. - MAXIOTM Product Requirement 
Document, Attachment 3 
- MAXIOTM Software Requirements 
Specification, Attachment 4 

Architecture Design 
Chart 

Detailed depiction of functional units 
and software modules. May include state 
diagrams as well as flow charts. 

MAXIOTM Software Architecture and 
Design Specification, Attachment 6 

Software Design 
Specification (SDS) 

Software design specification document. MAXIOTM Software Architecture and 
Design Specification, Attachment 6 

Traceability Analysis Traceability among requirements, 
specifications, identified hazards and 
mitigations, and Verification and 
Validation testing. 

MAXIOTM Requirements Traceability 
Matrix, Attachment 15 

Software Development 
Environment 
Description 

Summary of software life cycle 
development plan, including a summary 
of the configuration management and 
maintenance activities. 

MAXIOTM Design and Development 
Plan, Attachment 1 

Verification and 
Validation 
Documentation 

Description of V&V activities at the unit, 
integration, and system level. System 
level test protocol, including pass/fail 
criteria, and tests results. 

- MAXIOTM System 
Verification/Validation Plan, 
Attachment 7;  
- MAXIOTM Summative Usability Test 
Report, Attachment 16 

Revision Level History Revision history log, including release 
version number and date. 

The MAXIOTM Suite revision level will 
be 1.0, the first release to market 
Refer to MAXIOTM Revision History 
Log Rev 6.0.pdf for the revision 
history of software throughout the 
development lifecycle, Attachment 17 

Unresolved Anomalies 
(Bugs or Defects) 

List of remaining software anomalies, 
annotated with an explanation of the 
impact on safety or effectiveness, 
including operator usage and human 
factors. 

In accordance with the MAXIOTM 
Design and Development Plan, there 
are no unresolved anomalies effecting 
the safety and efficacy of this device 
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18 

 
Electromagnetic Compatibility and Electrical Safety: 

MAXIOTM system is compliant with the following standards: 
a. IEC 60601-1 Safety Compliance Test Report, Attachment 18 
b. IEC 60601-1-2 EMC Compliance Test Report, Attachment 19 

 
19 
 

Performance testing – Bench:  

Product has been tested for safety, performance, usability and compliance to specifications. 

Compliance to safety and EMI / EMC requirements has been discussed in section 18 above. 

Compliance to sterility and biocompatibility requirements has been discussed in section 15 and 

16 above. 

The tables below summarize results of performance, usability testing and compliance to 

specifications: 

19.1 Performance testing 
 

Sl. No. Test Description Results / Analysis 

(b)(4)
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Sl. No. Test Description Results / Analysis 

(b)(4)
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Sl. No. Test Description Results / Analysis 

(b)(4)
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Perfint Healthcare MAXIOTM 510(k) 

Page 62 of 66 
 

Sl. No. Test Description Results / Analysis 

(b)(4)
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Sl. No. Test Description Results / Analysis 

19.2 Usability Testing 
Usability test conducted with  of varied clinical experience to address the usability 
requirements from PRD and all items of Intolerable Range of Likelihood or at least of Moderate 
severity in Safety risk analysis. Summary of results is given below. Refer to Attachment 16 for 
detailed report on usability study. 
 

Test category 
Test 
steps Users Improvements implemented based on usability feedback 

Login 2 

Load 
4 

Pre-operative 
registration 9 

Image manipulation 10 

Defining region 11 

Probe planning 
9 

Ablation size 11 
Anesthesia planning 3 
Parallel probe 2 

Re-planning a 
needle 

4 

Laser positioning on 
skin markers 

4 

(b)(4)
(b)(4)

(b)(4)
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Sl.# Parameter  Value Tested 
 Planning Console  

22 Operating system Windows 7 Professional, Windows 8 Information to user 

23 System configuration 

Intel Core i7 or above 
8 GB RAM (min) 
320 GB Hard disk (min)  
22 inch wide monitor with 1920 x 1080 
pixels resolution (FULL HD) 
Speaker – External or Built in monitor   

Information to user 

 Needles supported by the Device  
24 Type Rigid – Straight Information to user 
25 Sizes (Gauge) 22,21,20,19,18,17,16,15,14,13,11 Refer table 19-1 row 15 

 Needle Bush    
26 Compatible needle gauge 22,21,20,19,18,17,16,14,13,11 Refer table 19-1 row 15 

 Bush   
27 Compatible needle gauge 22,21,20,19,18,17,16,15,14,13,11 Refer table 19-1 row 15 

28 Sterilization Single use – Disposable  Refer section 19-1 row 12 
& 13 

 Procedure Verification  
29 Patient Body Marker & Laser Pointer (Class II per 21CFR 1040) Refer table 19-1 row 2 

 Operating Conditions  
30 Operating temperature range  15 to 40°C  Refer table 19-1 row 18 

31 Transport and storage 
temperature range  0  to 50°C  

Refer table 19-1 row 18 

32 Relative Humidity range 50% to 95% RH non-condensing Refer table 19-1 row 18 
 Safety  

33 Wheels with Lock Refer table 19-1 row 18 
34 Detachable Needle guide  Refer table 19-1 row 15 
35 Emergency Switch Refer table 19-1 row 18 

 Conformance to Standards  
36 MDD (93/42/EEC)  Pass 

37 IEC 60601-1, IEC 60601-1-2, IEC 60601 -1- 6, IEC 60601 -1- 8, ISO 14971, 
IEC 62304, IEC 62366, BS EN 980, ISO 10993, ISO 14155 

Refer table 19-1 row 18 & 
19 

 

19.4 Pre-shipment quality checks: 
Every unit of MAXIO™ shipped to the customer is subject to final quality check for key 
parameters related to critical components traceability, EMI / EMC components check, 
Functional testing, Electrical safety testing, Laser power testing by trained resources as per 
DMR, DHR maintained.  
 
20 
Not applicable. 

Performance testing - Animal: 

 
21 
Not applicable. 

Performance testing – Clinical: 

 
22 
Contact Person: Nandakumar Subburaman, 

Submitter's Name and Address 

Address:   Perfint Healthcare Pvt. Ltd., 
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No. 16, III Floor, South West Boag Road, 
   Chennai 600017, Tamil Nadu, India 
Telephone:   +91 9840664381 
Facsimile:  +91 44-2434-5911 

 
23 
Contact person:  Al Pacheco 

Contact Person and Telephone/Facsimile Numbers 

   Certified Compliance Solutions, Inc. 
                             11665 Avena Place, Suite 203 
                            San Diego, CA. 92128 USA 
Phone number:  (858) 675-8200 
Fax number:   (858) 675-8201 
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6 
Control Panel 

Label 
On display panel 

 

7 
Home 

Instruction Label 

When the device 

is moved from 

its parking 

condition and 

after procedure. 

 

 
 

8 

Device 

Movement 

Warning Label 

In the rear cover 

visible during 

device 

movement 

 

9 
Connector Panel 

Label 

On connector 

plate. ( Back of 

the machine) 
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10 
Manufacturer 

Label 
On back cover 

 

11 
Serial Number 

Label 
On back cover 

 

W

here 

V2 stands for Version No. 

YYYY stands for Year of manufacture 

XXX stands for continuous Serial number 

12 
Loading 

Prohibited Label 

On the base of 

the front cover 

 

13 
Emergency Stop 

Label 

Beside 

Emergency 

Switch 
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14 
Hand Crush 

Warning Label 

1. On B Axis 

cover 

2. On Y axis 

cover top both 

sides 

3. On Handle 

both the sides 

along Z axis 

4. On X1 Axis 

On X2 Axis. 
 

15 

Battery Type and 

Mode of 

Insertion Label 

On Battery 

 

16 
Foot Pedal EE 

Label 
On foot switch 

 

17 
Foot Pedal 

Position Label 
On foot switch 

 

18 
Foot Pedal 

Pullback Label 
On foot switch 

 

19 
Device Range 

Label 

On  CT fixed 

part of table 

 

20 
Do Not Lean 

Label 

When the device 

is used for 

procedure 
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Packaging Labels 
S. No. Reference Location Label Content 

1 
Package 

Handling label 

All four sides of 

the packing box 

 

2 
Packing 

Storage label 

One side of the 

packing box 

 

3 

Product Name 

and 

Manufacturers 

Address 

One side of the 

packing box 
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4 
Fork lift entry 

Prohibited 

Two sides of the 

packing box 

 

5 Shock Watch 
One side of the 

packing box 

 

6 Tilt Watch 
Two side of the 

packing box 
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1 Introduction 

MAXIO V2 is a computer-controlled image-guided electromechanical multi-

axis positioning arm, intended to be used in a CT scanning room for  

stereotactic spatial positioning and orientation of an instrument holder or 

tool guide to be used by the clinician to manually guide one or multiple 

standard straight needles / ablators , under a clinician developed, 

carefully prepared stereotactic treatment plan.  

MAXIO V2 is to import DICOM 3.0 compatible computed tomography data 

and provide a reconstructed image of the data to assist the clinician in pre-

procedure planning, procedure execution and comparison with the post-

procedure image.  

MAXIO V2 is designed for use in standard CT-guided percutaneous puncture 

procedures with straight interventional ablation applicators.  

1-1 Working Principle 

The MAXIO V2 platform combines robotic positioning with comprehensive 

planning and navigation, enabling interventional radiologists and clinicians 

with the ability to visualize, plan, execute and validate their ablation 

procedures, all on a single system. 

 
MAXIO V2 can be used in standard CT- guided percutaneous puncture for 

ablation procedures with straight interventional needle / ablator. MAXIO 

V2 can import DICOM 3.0 compatible CT data and provide a reconstructed 

image of the data to assist clinicians in pre-procedure planning.  The same 

reconstructed image can be compared with a post-procedure image to aid 

the clinician in assessing procedure success.  MAXIO V2 graphically 

represents the published data provided by ablator manufacturers to assist 

clinicians in creating an ablation treatment plan. The robotic positioning 

device is capable of positioning for delivering 3D complex angle through 
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the combination of orbital (across the patient) and cranio/caudal (from 

head to toe) angulations, at any depth of the patient body. 

 

The following are the key features of MAXIO V2.     

• Interactive 3D Segmentation (Tumor Volume and organs) 

• Multi probe (6) planning with ablation volume visualization and 

Edit feature. 

• Interpolation of manufacture published ablation volume as an aid 

to clinician. 

• Planning for Multiple Probe positioning 

• Accurate positioning of robotic arm 

• Post Procedure Visualization of registered images  

• Sterile  and disposable gripper arms 

• Skin Marker positioning for patient movement verification 

1-2 Safety Precautions 

 Conventions Used in the Manual 

 Icons  

Pictures or icons are used wherever they reinforce the printed message. 

The icons, labels and conventions used in the service manual are 

described in this chapter. 

 Safety Precaution Messages 

Various levels of safety precaution messages may be found on the 

equipment and  in the service information. The different levels of 

concern are identified by a flag word that precedes the precautionary 

message. Potential or known hazards are labeled in one of following ways. 

 

 
 

Indicates that a specific hazard is known to exist which 

through inappropriate conditions or actions may cause: 

         • Severe personal injury 

         • Substantial property damage. 
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Indicates that a potential hazard may exist which 

through inappropriate conditions or actions may cause: 

        • Minor injury 

        • Property damage. 
 

Table 1.1 

Operational Safety Measures 

1. User must use properly shielded power supply cords and interface 

cables to comply with the requirements of the FCC. 

2.  Properly grounded input power supply should only be used. 

3.  Make sure the voltage designated on the equipment corresponds to 

local electrical supply before connecting the AC power cord to an 

outlet. 

4. The device should be operated only from the type of power source 

indicated on the marking label affixed near the power inlet. 

5. To avoid electric shock, never touch the inside of the control panel, 

and corresponding drives. Only a qualified technician should operate 

with the control panel PCBs. 

6. Never use the equipment if the power cord has been damaged. Do 

not allow anything to rest on the power cord and keep the cord away 

from where people walk around. 

7. Be sure to hold the plug and not the cord when disconnecting the 

equipment from the electric socket. 

8. The device is equipped with a three wire electrical grounded type 

plug. This plug will only fit into a grounded type power outlet and is 

provided as a safety feature. If you are unable to insert the plug into 

the outlet, contact your electrician to plug into the outlet. 

9. Openings in the device are provided for ventilation. To prevent 

overheating these openings should not be blocked or covered. Ensure 

that proper ventilation is provided. 

10. Never insert anything metallic into the equipment openings. Doing so 

may create a danger of electric shock. 
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11. Park  the  device  in a  dust  free area  with  recommended humidity 

of 50 to 95 % Rh. Avoid  places  like  damp  basements or dusty  

hallways. 

12. Do not expose the equipment to rain or use it near water. If the 

device accidentally gets wet, unplug it and contact Perfint. 

13. You can clean the equipment with a damp cloth when necessary, but 

be sure to unplug the equipment first. 

14. If the equipment does not operate normally, in particular if there is 

any unusual sound or smell coming from it, immediately switch off 

and unplug it and contact Perfint. 

15. Unplug the equipment from the AC outlet before any service. 

16. Install mains AC outlet near the equipment and make sure that is 

easily accessible 

17. Disassembling this product by an unauthorized person is strictly 

prohibited. 

 Service Safety Measures 

Correct Handling of Electronic Assembly 

 The fundamental consideration to work on electronic part: 

- The supply must be switched OFF before carrying out operations such as 

connection / removal of cables and insertion / removal of PCBs.  

Protection from Static Electricity 

All PCBs or assemblies pasted with a warning sticker as given above are 

prone to damage by the discharge of static electricity. The damage is 

immediately obvious in most of the cases like semiconductor failure.  

Static electricity is produced nearly everywhere due to the diverse use of 

all sorts of plastics. The measures mentioned in the following must be 

strictly advised in order to reliably prevent the PCBs from damage caused 

by static electricity. 

Storage & Dispatch of PCBs 

The PCBs marked with the warning sticker should always be kept in the 

original packaging (conductive) while storing it or during dispatch. 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 7 

Protective measures against Electrostatic Discharges 

-  Unpack replacement PCBs only on the connected anti-static mat 

-  Unpack only before use 

- Immediately replace PCBs no longer required in the original     packaging 

(conductive) 

- Make potential equalization (wrist band/anti-static mat) before touching 

the PCBs. 

-  Hold the PCBs only by the edges. 

-  Avoid touching the PCBs with electrostatic charging materials. 

-  Protect sensitive assemblies from strong fields.  

Product Icons 

  The following table describes the purpose and location of safety  

  labels and other important information provided on the equipment. 

LABEL/ SYMBOL PURPOSE/ MEANING LOCATION 

 
 

 

Attention - Accompanying 

information is intended to alert 

the user, to refer to the 

operator manual or other 

instructions when complete 

information cannot be provided 

on the label. 

 

On the Serial 

Number Label 

 

 

Caution–Dangerous voltage is 

used to indicate electric shock 

hazards. 

On the Serial 

Number Label 

 

 On 

 

 OFF 

“ON” indicates the power on 

position of the power switch. 

“Off” indicates the power off 

position of the power switch. 

Caution - 

This Power Switch does not 

isolate Mains supply. 

On the Power 

Switch 

 
Table 1.2 
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 Patient Safety 

 

The concerns listed can seriously affect the safety 

of patients undergoing interventional examination. 

 

Patient 

Identification 

Always include proper identification with all 

patient data and verify the accuracy of the 

patient's name and ID numbers when entering such 

data. Make sure correct patient ID is provided on all 

recorded data and hard copy prints. Identification 

errors could result in an incorrect diagnosis. 

Diagnostic 

Information 

Equipment malfunction or incorrect settings can 

result in measurement errors or failure. The 

equipment user must become thoroughly familiar 

with the equipment operation in order to optimize 

its performance and recognize possible 

malfunctions. Application training is made available 

through Perfint representative. Added confidence 

in the equipment operation can be gained by 

establishing a quality assurance program. 

    
Table 1.3 

Equipment and Personnel Safety Related Hazards 

 

Do not touch the moving parts of the equipment while in 

movement or in idle condition. 

 

Do not remove the covers: there are no serviceable parts 

inside the equipment. Refer all service related issues to 

Perfint authorized personnel. 

 

Equipment is not suitable for use in the presence of a 

flammable anesthetic mixture with air or oxygen or nitrous 

oxide 

 

 

Periodically check the calibration of the equipment as per 

manufacturer’s instructions. 

 

 

The device is intended for use as a positioning aid only. Do 

not use the device for any other purpose. 
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This product is for use only under the direct supervision of a 

licensed medical practitioner. 

 

Never remove or install cables when power is on 

 

Once equipment is positioned ensure that the movement of 

the device does not affect the CT table. 

 

Regular testing and calibration is necessary for accurate and 

consistent performance of the device. 

 
Table 1.4 

1-3 Device Labels 

    Basic machine operations and inputs are indicated by these symbols. 

 

 

 
 

Indicates the power “OFF” position on power switch 

 

 
 

Indicates the power “ON” position on power switch 

 

 
 

To identify an emergency stop switch in cases where 

the safety of users of equipment is the primary 

concern. 

 

 

Alternating current: To indicate on the rating plate 

that the equipment is suitable for alternating current 

only : to identify relevant terminals 

 

 

Rotation in two directions: To indicate that an axial 

movement is possible in both the indicated directions 

within predetermined limits. 
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Movement limited in both directions: To indicate 

that a linear movement is possible in both the 

indicated directions within predetermined limits. 
 

 

RS485. 

 

 

 

Driving to the target position: To identify the control 

to move towards the target positioning. Signifying 

the device arm movements for positioning for biopsy. 

 

 

 

 

Driving away from the target position: To identify 

the control to move away from the target position. 

Signifies the device pull back. 

 

 

 

Return to initial state: To identify the control, this 

returns the device to the initial state or home 

position. 

 

 

Lock, Clamp or Tighten: To signify the function of 

clamping of the End Effector. 

 

 

Unlock, Unclamp or Loosen: To signify the release of 

the End Effector. 

 

 

Fuse Indications. 

 
Power LED Indications. 

 
Table 1.5 

2 Pre Installation 
 

This chapter provides the information required to plan and prepare for 

the installation of MAXIO V2. This section describes various general 

electrical, operational, and environmental factors that must be 

considered before installing MAXIO V2. 
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2-1      General Console Requirements 

2-1-1     Before the System Arrives 

Ensuring all pre installation work is complete and that it satisfies the          
requirements listed in this manual before delivery / installation of the 
system / device. 
Unless otherwise specified, the customer is responsible for site 
preparation, which may include, but not limited to the following: 

• Evaluating the system room size. 

• Relative positioning of system components within the room. 

• Accessibility for the equipment – doors, corridors and elevators (space 
and loading limitations) 

• Floor loading, floor leveling and any building modification necessary. 

• Installing air conditioners, if necessary. 

• Installing the electrical conduit, junction boxes, ducts and earth 
reference terminal (ERT) if necessary. 

• Network configuration and hardware. 

• Procuring the materials to carry out renovation and construction work. 

• Covering alteration and modification costs when not specifically 
provided for in the Perfint Sales Contract. 

• Storage of the system equipment, if necessary prior to installation. 

 
2-1-2     Room Layout  

MAXIO V2 Room Layout depends on the CT room layout and hence may vary 

accordingly. 

 

 Note:  

The choice of parking area is dependent on the customer, but has to be 

defined in the pre-requisite document. MAXIO V2 Movement area depends 

on where the parking area is and the route from the parking area to the 

docking station. 
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Fig: 2.1 MAXIO V2 Room Layout 

2-1-3    Environmental Requirements 
 

Sl.No. Parameter Values 

1 Operating Temperature 15 to 40°C 

2 
Transport and  storage  

temperature 
0 to 50ºC 

3 Humidity 50 to 95% RH 

4 Pressure 700 to 1060hPa 

Table 2.1 

The system should be operated, stored, or transported within the 

conditions of the parameters outlined above. Either its operational 
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environment must be constantly maintained or the unit must be turned 

off. 
 

2-1-4 Electrical Requirements 
 The electrical and wiring requirements for the system is as outlined 

 below.  

 Power:  

• 100-240Vac 50/60Hz  

 

 

2-1-5 Dicom Connectivity Requirements 
 

Dicom Standard          DICOM 3.0 

 
System Utilities 

 
Robotic Arm Device Control Panel 

The device control panel provides buttons for the user to perform the 

following functions: 

• Initialize the device 

• Dock the device 

• Position the device 

• Clamp / Release the end effecter that holds the interventional 

instrument 

• Pullback the device 

The control panel also provides an LED display that provides a visual 

indication of the Power On/Off state and an LED that displays the status 

of AC (wall) and DC (integrated backup battery) power to the device. The 

figure below provides an illustration of the device control panel 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 14 

 
Figure 1 - Device Control Panel 

 

3  Installation 
 

This chapter contains information needed to install MAXIO V2. It describes 

how to receive and unpack the equipment, how to file a claim against 

damage or loss during transportation. This chapter also mentions how to 

prepare the facility and device for actual installation, how to test the 

unit and external peripherals for electrical safety. Also included in this 

section are guidelines for transporting the unit to a new site. 

 
3-1       Tools required for installation 

• Perfint proprietary phantom  

• Needle  bushes 

• Graph sheet - 3 Nos. 

• Mechanical tools 

1. Allen Key Set 

2. Cutting Plier 

3. Centre Punch 

4. Hammer 

5. Screw Driver set 

6. Spanner set 

7. Wrench 

• Digital Multi meter 
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• Inclinometer 

• Measuring Tape / Steel ruler(1 ft) 

• Permanent marker pen 

 

3-2  Receiving and Unpacking the Equipment 

3-2-1  Post Delivery Checklist 

 Before shipment from the factory, the MAXIO V2 has been thoroughly 

tested and visually inspected. MAXIO V2 is a fine tuned electronic 

instrument and should be treated properly during transportation. 

 To make account of any issues happening during the receipt of the 

package / while unpacking and installing the MAXIO V2, the Post Delivery 

Checklist.    
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Fig 3.1: Post Delivery Checklist 

 
 

Upon receipt of the device, the above Post Delivery Checklist is filled in 

before starting the actual installation process. Once the machine is 

unpacked, the status of the device and its accessories after 

transportation, availability of all documents and the availability of all 

items as per the packing list is ensured through this Post Delivery 

Checklist. The Post Delivery Checklist has to be forwarded to the Product 

Center immediately after unpacking if a claim has to be made for any 

transportation damage / non-availability of an item. For cases where 

there is no claim, the post delivery checklist can be sent along with all 

other installation documents once the installation is complete. 
 

Date of receipt of the Unit   

Condition of receipt – Transportation status □Good                □Bad 

Tilt Meter □White               □Red 

Shock meter 
□White                    
□Red 

Measures Taken if any    

Date of unpacking of the unit   

Visual Check after unpacking  
□Fine         □Good             
□Average   

Transportation damage  □Yes                    □No 

Manufacturing Defect □Yes                     □No 

Remarks if any  

Planned Installation Date   

Documentation Availability Check   

Invoice  □Yes                    □No 

DHR  □Yes                    □No 

Spare list  □Yes                    □No 

Packing List  □Yes                    □No 

System Configuration List  □Yes                    □No 

Physical tally of items in Spare List 
□Match                 
□Mismatch 

Remarks if any   

Physical tally of items in Packing list  
□Match              
□Mismatch 

Remarks if any   

Site Readiness for Installation   □Yes                    □No 

Additional Requirement if any from Customer has 
been introduced 
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3-2-2  Packing List 

Verify the physical tally of the items with the contents of the packing list. 

A sample structure of a packing list is enclosed herewith. 

 
 

Fig. 3.2: Model Packing List 
 

3-2-3  Tilt and shock indicators 

 Overview 

Improper handling during transportation may harm the equipment inside 

the package, even if the package itself is undamaged. To make it easier 

to detect, if the handling during transportation has been improper, a set 

of Tilt & Shock indicators have been attached to the transportation box. 

 Position of the Tilt & Shock Indicators 

 The Tilt & Shock indicators have been attached to the right side of the 

transportation box as illustrated in the figure below. 
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Fig. 3.3: Tilt & Shock indicator’s position on right side of transportation box 
 
 

3-2-4 MAXIO V2 Receipt 

 Examination Process 

Examine all packages closely at the time of delivery, as described in the 

procedure below. 

 

STEP TASK ILLUSTRATION 

1. 

Is damage apparent? 

• If yes; continue with the 

instructions in subsection 3-2-4-2 

Damage in Transportation. 

•    If no; continue with step 2. 

 

2. 

Is the Shock Indicator red colored inside 

the middle of the indicator? 

• If yes: The Shock Indicator has 

been trigged. Make a remark on the 

Post Delivery Checklist about the 

trigged indicator before you 
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continue with step 3. 

• If no: Continue with step 3. 

 

3. 

Is the Tilt Indicator red colored inside 

the middle of the indicator? 

• If yes: The Tilt Indicator has been 

trigged. Make a remark on the Post 

Delivery Checklist about the trigged 

indicator and then follow the rest 

of the instructions in subsection 3-

2-4-2 - Damage in Transportation. 

• If no: Continue with the 

instructions in section 3-2-5. 

 

 

 

Table: 3.1 

 

3-2-5 Damage in Transportation 

Follow the below given procedure if damage is apparent or if any of the 

Tilt & Shock Indicators show failure: 

 

 
Table: 3.2 

STEP PROCEDURE 

1 
Write “Damage In Shipment” on all copies of the freight or 

express bill before delivery is accepted or “signed for” by a 

Perfint representative or hospital receiving agent. 

2 

Report the damage to the carrier. 

• Whether external or internal, damage MUST be reported 

to the carrier immediately upon discovery, or in any 

event, within 14 days after receipt, and the contents and 

containers held for inspection by the carrier. 

• A transportation company will not pay a claim for 

damage if an inspection is not requested within this 14 

day period. 

3 
Report the damage on the Post Delivery Checklist. 

Specify even if the tilt & drop indicators show failure in the 

“Packing” field on the Post Delivery Checklist. 
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3-2-6 Unpacking MAXIO V2 

                                         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 3.3 

 
1. 

 

Open the four hinges on each door and remove the doors.                                       

    
 
 
 
 
 
 
 
 
 
 
 
 
 
2. 

 
Move the machine to the installation site 

Two people are needed to unpack the unit because of its 

heaviness. Attempts to move the unit to a considerable 

distance or on an inclined plane by one person could result in 

injury or damage or both. As per standard, two people are 

required whenever a part weighing 16 kg (35 lbs) or more 

must be lifted or pushed up / down a slope. 

 
 

 
 

 

Hinge 
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Systems opposing the recommended specifications may 

lead to a slow and inefficient performance. 

 
 

3-4       Getting Started 
• Switch on the machine 

• Set ready the MAXIO V2UI Console. ( The console is preloaded with 

MAXIO V2 application) 

• The application can be logged in as 3 modes – 

1. User mode 

2. Admin mode 

3. Service mode. 
 

3-4-1   Service login screen 
1. Login as User/ Admin/ Service. 

The user can login as, an User or Admin or Service. The service functions 

are available only when entered through the Service mode. 

 
 

Fig 3.5: Login Screen 
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Fig: 3.6 Service Mode – Front End 

 
     Recon offset Tag Value in application configuration as per CT make & 

model. 
 
Step 1: Take scan with offset. Transfer offset image to MAXIO V2 console. 
Load the offset image. Application detects same offsets. No changes in recon 
offset tag value.  
 

Step 2: Load the offset image. Application not detects same offsets or Offset 

POP-UP. Get DICOM tag value from image DICOM tag information and change 

the Recon offset tag value in application configuration. 

 

Eg: This is Offset image X=5 and Y=0 for SIEMENS CT. Load the offset image to   

Application. Go to DICOM header information. Find out the corresponding 

value from DICOM tag information. The tag Value is (0021, 1011). 
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CT Station registration And Communication Setting 

INSTALL Autotech Software: 

 

Autotech Installation: 

 

Step1:  

 

� One Local Disk Drive Should be Rename as DATA. 

� Inside the DATA, Create one Folder and rename as 

DICOMDATA. 

� Open the My Documents Folder and Copy the WIF file and 

Paste that file in Autotech installed Path location. 

� Create Database MAXIO V2DB 

 

 

Step 2: 

 

� Double click “AutoTech.msi”  software 

� Click Next 
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Step 3: 

 

� Select Everyone option in this window 

� Click Next 
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Step 4: 

� Click Next  
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Step 5: 

 

� Successfully installed, Click close. 
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Step 6:  

  

� Goto Task Manager->>Select Services tab 

� Select AutoTech, see the status --> start mean close the 

Windows Task manager 

� Otherwise, Select Services button 
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Step 7: 

 

� Services window open,  

� In services window select Autotech 
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Step 8: 

 

� Rightclick AutoTech and then start the services 

 

Notes: 

          

          * If autotech services have not started, please update wif license 

file in autotech installation pat 
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LAN Settings in MAXIO V2 Console: 

 

Step 1:  

� Goto Control Panel->>Network and Internet->>Network 

Connections 
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Step 2: 

 

� RightClick in Local Area Connection and select properties 

� Property window open, Double click Internet Protocol 

Version 4(TCP/IPv4) 
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Step 3 : 

 

� Internet Protocol Version 4(TCP/IPv4) Properties window 

open, 

� Select Use the following IP address option 

� Give an Ipaddress and Subnet mask and click ok 

          Ex: IPaddress: 123.123.123.60 

       Subnet mask: 255.255.255.0 
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After finish this steps: 

 Goto->>Control Panel\Network and Internet\Network 

Connections, 

RightClick->>Local Area Connection and select disable 

 Again RightClick->>Local Area Connection and select Enable 

 

Step 4: 

 

� To open the MAXIO V2 Application  

� Goto Service->> Select AutoTechSetting ->> Local AE 

� Give Port Value and AE Title 

� Click Save and close the service 
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Load CT MAXIO V2 console open DICOM header information find station name. 

Open service tab and go to CT registration window add station Name 

and description. 
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3-5       I Dock Installation 

I docking Plate (610*610 mm) be installed on the floor for positioning the 

machine while doing procedures.  

 

3-5-1  Requirements 

 Parts 

1. I Docking plate 

 
Tools 

1. Steel ruler 30cms 

2. Permanent marker 

3. Calibration phantom 

4. Needle bush for Chiba needle (17 gauge) 

5. Chiba Needle – 18G 

6. Graph sheet – 3 Nos. 

7. Double side tape 

8. RTV silicon  

 

3.5  I-Dock System for needle positioning devices 

A flat stainless steel plate of 2 mm thickness with four 12 mm diameter holes at 

specific locations is pasted on the floor. (See picture-1). This is done at the time of 

installation of the device. The pasting is done accurately with reference to the CT scanner. 

Double sided tapes are used to paste the plate on to the floor.  

The device has a retractable base i.e. the device can either be free standing on 

castor wheels or on a solid metal base. It is possible to move from one position to the 

other by an electric motor.   

To this metal base are fixed four metal spheres one on each side. The spheres are 

free wheeling ball bearing type and can rotate easily (See picture-2). The sphere with its 

housing is located inside housing. A jack bolt on top allows the sphere, allows it to be 

moved up or down to change the inclination of the device. (See picture-3) 
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The device is normally on wheels. It is wheeled on to the stainless steel plate and 

using the marks on the plate, the spheres are positioned approximately on top of the 12 

mm holes. The base plate holding the spheres is now lowered by operating the motor.  

As the lowering process takes place, the spheres come over the 12 mm holes. At 

this point the load is still not on the spheres allowing it to self align accurately on to the 

hole. When the alignment is complete, the load is transferred on to the spheres.  

The device inclination can be adjusted to match the CT scanner by adjusting the 

jack bolts on top of housing holding the sphere. The jack bolts are locked by a double nut 

so the adjustment is not disturbed.  

The CT scanner has a table and the device may be docked on either side of the 

table - right side or left side docking.   

The jack bolt adjustments would be valid only for one side. If docking is required 

on both sides, then the unit will be provided with two spheres on each side for a total of 8 

spheres. By using one set of 4 spheres for each side, we will be able to adjust for both sides 

docking. (See picture-4)  

Two cameras mounted in the bottom section will project a pattern on to the 

screen. These images will be used while installing the device to fix the calibrated position. 

An allowable deviation (from the calibrated position)of 100 microns in X and Z direction 

is assigned in the SW. 

Later upon every time during the docking, new image is acquired and compared 

with the calibrated image location, if the deviation is found within the assigned value then 

the SW pops up “docking successful, proceed to plan” if the deviation is more than the 

allowable assigned value then the SW pops up “ docking not success, pl. re-dock”  

  

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 40 

 

3.5.1 “I Dock” installation 

I Dock is a thin sheet made out of a printed pattern sandwiched by poly 

carbonate sheet. Its overall size is about 610X610X2 mm.  This needs to be installed on the 

floor for positioning the machine while doing procedures. It is stuck on the floor using 

special adhesive. 

3.5.2 I Dock (Docking Plate) Installation  

1. Clean and dry the area next to the CT table where the floor plate has to be fixed 

using soap water.  Ensure that there is no residual soap on the floor. If the floor is 

greasy or oily, use a solvent to clean the floor.  

2. The two floor plates are marked as left and right and the ball housings are colour 

coded in two sets - one set for each side.  
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6. Remove the release layer on the back of the floor plate and paste it on to the 

floor using the fixture as a guide. Use a mallet if required to tap the floor plate to 

ensure that it is making full and flat contact with the floor.  

7. Remove the fixture. Apply RTV silicone to the edges and holes of the floor plate 

to prevent ingress of water or other solvents under the plate.   

8. Repeat the same procedure on the other side of the table, this time using the 

second set of colour coded ball housings to adjust the device inclination. 

9. The docking installation is now complete.  

10. Move the machine on to the floor plate and align it as closely as possible with the 

marks provided.  Dock the device.  

11. Once the machine is docked properly, record the image of the pattern as the 

reference image.  

12. Next time you dock, the machine will compare the new image with the stored 

reference image and calculate the deviation if any.  

13. If the deviation is below 140 microns, then docked signal will be displayed. If the 

deviation is more than 140 microns, the docking failure message will be 

displayed.  

14. Further procedure will be permitted only after proper docking is achieved.  

 

3-5-3  Parallel alignment of MAXIO V2 to Gantry 

Using the single axes control menu, release the end Effector insert the 

bush and close end Effector. 

1. Give a least possible X coordinate value, through the test software as 

shown below, such that the needle is positioned at the left extremity 

of the Phantom.  

      

Fig 3.8: Device Virtual Setup with Min X value 
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Fig 3.9: Test software 
 

2. Reduce the height of the CT table and insert the needle into the bush 

(Ensure that the needle is not pricking the graph sheet).  

3. Now move the CT table upwards so that the tip of the needle is close 

to any of the X Co-ordinate in the graph sheet. 

4. Give the most possible X co-ordinate value, through the test software 

(as detailed above) such that the needle moves along the X axis in 

line along with the X co-ordinate of the Graph sheet.  
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Fig: 3.10 Device Virtual Setup with Max X value 
 

5. If the needle moves away from the X coordinate of the Graph sheet, 

then the MAXIO V2 is not perpendicular to the Gantry. Adjust the 

positioning and redo the procedure. 

6. If the needle moves along the X coordinate, then the machine 

positioning is o.k. w.r.t X.  

Note: 

Ensure that at all times, the Phantom is not disturbed by any means. 

The A and B axis can be adjusted for the needle to be straight and 

perpendicular to that of the Phantom. 
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3.5.4       Perpendicular alignment of MAXIO V2 to Gantry  
 

1. Using test software as described above, go to the maximum X co-

ordinate and insert the needle into the phantom by adjusting the 

height of the CT Table. Note down the height of the table. 

2. Release the end Effector, using single axes control as said in 5-5-3 

and position the machine to the least X coordinate. 

3.  Reduce the height of the CT table. 

4. Again close the end Effector, using single axes control and insert 

another bush and close the end Effector. Increase the height of the 

table to the same level as noted before and insert the needle. 

5. Release the end Effector and pull back the machine. 

6. Take the CT scout image and scan slices with 5 mm interval and 5 

mm thickness. 

7. Retro the image with 1 mm interval. 

8. Draw the cross hairs on the image and check whether the tip of the 

needle is in line with that of the other. If there are any deviations 

observed then the vertical alignment has to be checked and 

corrected. 

9. Redo the above procedure, until the needles are in the same line. 

10. If the needles are in the same line, then mark the docking plate 

position and the grouting bolt entry points, using the permanent 

marker. 
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12 Calculate Y –axis offset 

I)    if Needle end is above the X axis line 

      Compensate with +ve deviation. 

ii)    If Needle end is below the X axis line 

 Compensate with -ve deviation. 

13 Calculate Z-axis offset 

 I)    If needle entry is in –ve slice (I slice) 

 Compensate with +ve deviation. 

ii)    If needle entry is in +ve slice (S slice) 

       Compensate with –ve deviation. 

14 Calculate A offset 

I) If needle tip is deflected towards the machine 

  (towards R in image)  

  Compensate with +ve deviation. 

ii) If needle tip is deflected away from the machine                                                                                                                              

(towards L in image) 

Compensate with –ve deviation. 

15 Calculate B offset (from the scout image). 

I)    If the needle tip is towards the cranium  

      Compensate with -ve deviation. 

ii)   If the needle tip is towards the caudal 

 Compensate with +ve deviation. 

16 Enter all the offset value in Calibration Procedure as shown 
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Fig. 3.16 Calibration window with offset values 
 

17 Send the values to the device.  Check scan and repeat step 9 to step 

17.  

18  End the calibration procedure by entering the needle length and 

click “Confirm Calibrated values”. 

 

4  Detailed Description of MAXIO V2 Module 
 
4-1     Overview 
 

This chapter explains MAXIO V2 system mechanical component 

arrangement, and subsystem functions.  
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The sub assemblies of MAXIO V2 modules are as follows: 

1. Y axis module  

2. Z axis module  

3. X axis module  

4. X 1 axis module  

5. A axis module  

6. B axis module  

7. End-Effector module 

  

Commonly used parts in all modules: 

1. DC stepper motor 

2. Driver PCB 

3. Encoder 

4. Ball Screw assembly 

5. LM guide 

6. Limit sensors 

7. Arm assembly 

 

4.2      DC Stepper Motor 
 

All the Functional movements are achieved using Stepper motors in MAXIO 

V2.  

1. A stepper motor's shaft has permanent magnets attached to it. Around 

the body of the motor is a series of coils that create a magnetic field 

that  

2. Interacts with the permanent magnets. When this coil is turned on and 

off the magnetic field causes the rotor to move. As the coils are turned 

on and off in sequence the motor will rotate forward or reverse. 

3. Stepper motor in our device is used as an “open loop system” which 

means that the controller only tells the motors how many steps to 

move and how fast to move, but does not have any way of knowing 

where they actually are. 
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4. The controller simply energizes the coils in a certain pattern and the 

motor will move accordingly.  

5. Accurate control of positioning and speed is easily performed by means 

of pulse signals because motor speed precisely follows pulses. 

Parameters 42SH38 57SH76 

Motor Voltage 24 V 30 V 

Current / Phase 1.68 A 3.38 A 

Table 4.1 

6. Positioning errors will not occur, since stepper motors are fed with the 

predetermined pulses from the computer. At any given point of time 

the computer can know the position of the motor since the number of 

steps given can be tracked by an effective feedback arrangement with 

the help of an encoder. 

The various stepper motors used in the MAXIO V2 module are- 

a) 42SH38 stepper motor in X1, X, A and B axis 

b) 57SH76-4A stepper motor in Y,Z D  axis 

c) 20DAM10D2U-K linear stepper motor in end Effector 

In Full step mode, one complete rotation is achieved with 200 Steps, each 

step   delivering 1.8 degree. 

In Half Step mode, we could achieve 0.9 degree per pulse and thus 400 

steps for one rotation.  

All stepper motors in MAXIO V2 work in half step mode. 

The 4 leaded stepper motor and corresponding color coding is represented 

below. 

 

Fig. 4.1: Four leads of stepper motor 

 

Each color of the lead mentioned above corresponds to the following 

phases of the motor 
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Black -  Phase A 
Green -  Phase A- 
Red - Phase B 
Blue -  Phase B- 

 

The connection diagram of all the above said motors with the 

corresponding axis driver boards is given below. 

 

Fig. 4.2: Connection Diagram 

 
20DAM10D2U-K stepper motor is a 20mm digital linear actuator, used for 
driving the end Effector assembly. The specifications of the motor are as 
given below.   

1. Motor Voltage 24V. 

2. Power 2.5 W    

3. Linear Travel 0.0254 mm    

 

4.3       Encoder 
 

Encoder is mounted in the end position of X,X1, Y, Z axis and in output shaft 

of A and B axis Gear box for providing feedback to the processor / computer 

in the form of pulse train, and the software counter counts the pulses and 

helps to know the present position of the motors.  

This is a 2 channel optical flash incremental encoder, well known for its 

high reliability, high resolution and easy assembly. It contains an LED 

source, an integrated circuit with detectors and output circuitry and code 

wheel, which rotates between the emitter and detector assembly. The 

output of encoder is 2 channel quadrature TTL square wave signal. Encoder 

used for X,X1 Y, Z is of 1000 PPR and for A and B is 8192 PPR. 
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The pin details of 1000 PPR encoder are- 

1 – Ground 

2 - Index 

   3 - A channel  

   4 - +5 Vcc Voltage 

   5 - B channel 

The pin details of 8192 PPR encoder are- 

Red  – A channel  

Green  – B channel  

Yellow  – Index 

White     – +5V Vcc 

Black     – GND 

4-4  Ball Screw Assembly 

The primary function of ball screw is to convert rotary motion to linear 

motion according to ball screw configuration. The balls provide physical 

contact between the nut and screw spindle. Ball screws have efficiency 

greater than 90% because of the rolling contact between screw & nut. The 

pitch of the Ball screw rod differs according to the application. 

 

4-5  LM Guide 

Linear motion systems are freely supported on a flat surface with running 

parallelism. This factor is required for smooth running of the module up and 

down even in higher speeds. 

LM guide has the following advantages. 

1 No vibration. 

2  Light and smooth motion without any clearance. 

3 Easy to achieve high running accuracy. 

4  High positioning accuracy rigid in all direction and excellent high-

speed performance. 

 

4-6       Micro Switch Cherry  E61 
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It is a Mechanical micro switch it has 3 pins common, normally closed and 

normally opened.  

It is working in normally closed state. Using Pin 1 and Pin 4 only. The metal 

actuator in the micro switch gets actuated when the secondary actuator 

which is made up of insulator material operated manually by hitting the end 

of the axis. Then the connection between the pin 1 and pin 4 opens. 5 V 

between pin 1 and pin 4 indicates it is closed and 0 V indicates it is open. 
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 Fig: 4.3 Arm Representation 

 

 

 

Docking Assembly 
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 4-7   Y-axis arm assembly 
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This axis moves 450 +/- 10 mm linearly, achieved with a 30V stepper   motor 

(57SH76) coupled to a screw rod of pitch 4 mm (Linear motion of 4 mm for 

one rotation).  

The stepper motor is controlled by the stepper motor driver (A3986). 

Normally, in factory the start and stop speed is set to 60 RPM, motor speed 

to 300 RPM and ramp rate as 1.  

The Linear Motion guide provides stability to the linear motion. 

The two limit switches decide the initial and the end position of the axis. 

The encoder provides feedback on the motor rotation to the X axis driver 

board in the form of pulse train. 

 

Fig. 4.4: Mechanical assembly of Y-axis 

Electro-Magnetic Brake 

The EM brake holds the vertical Y-axis to remain in its position, inspite of 

the field of gravity and prevents slipping. When power is supplied to the coil 
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of the EM Brake through a relay the brake gets released, enabling the Y axis 

to move to the desired position. 

 

4-8  Z-axis arm assembly 

 

Fig. 4.5: Mechanical assembly of Z-axis 

 

This axis moves 250 +/- 10 mm linearly, that is achieved with 24V stepper 

motor (42SH38) coupled to a screw rod of pitch 4 mm (linear motion of 4 

mm for one rotation).  

The stepper motor is controlled by the stepper motor driver (A3986). The 

motor has a capability to run at a speed of 360 rotations per minute.  

Normally, in factory the start and stop speed is set to 60 RPM, motor speed 

to 300 RPM and ramp rate as 1.  

The Linear Motion guide provides stability to the linear motion. 
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The two limit switches decide the initial and the end position of the axis. 

The encoder provides feedback on the motor rotation to the Z axis driver 

board in the form of pulse train. 

4-9     X 1-axis arm assembly 

 This axis moves 320 mm +/- 10 mm line 

 

  Fig. 4.6: Mechanical assembly of X-axis 

The Linear motion of 450mm +/- 10mm is achieved with 24V stepper motor 

(42SH38) coupled to a screw rod of pitch 4 mm (linear motion of 4 mm for 

one rotation).  

The stepper motor is controlled by the stepper motor driver (A3986). The 

motor has a maximum speed capacity of 360 RPM. Normally, in factory the 

start and stop speed is set to 60 RPM, motor speed to 300 RPM with ramp 

rate as 1.  

The Linear Motion guide provides stability to the linear motion. 

The two limit switches decide the initial and the end position of the axis. 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 62 

The encoder provides feedback on the motor rotation to the X axis driver 

board in the form of pulse train. 

 

4-10  X 1-axis arm assembly 

 

The Linear motion of 320 mm +/- 10mm is achieved with 24V stepper motor 

(42SH38) coupled to a screw rod of pitch 4 mm (linear motion of 4 mm for 

one rotation).  

The stepper motor is controlled by the stepper motor driver (A3986). The 

motor has a maximum speed capacity of 360 RPM. Normally, in factory the 

start and stop speed is set to 60 RPM, motor speed to 300 RPM with ramp 

rate as 1.  

The Linear Motion guide provides stability to the linear motion. 

The two limit switches decide the initial and the end position of the axis. 
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The encoder provides feedback on the motor rotation to the X axis driver 

board in the form of pulse train. 

 

4-11   A-axis arm assembly 

This axis rotates 90+/-2° angulations in orbital axes. This angular rotation is 

achieved with a 24V stepper motor (42SH38). The stepper motor is 

controlled by the stepper motor driver (A3986). The motor runs at a speed 

of 300 rotations per minute. Normally, in factory the start and stop speed is 

set to 60 RPM, motor speed to 300 RPM and ramp rate as 1.  

 

Fig. 4.7: Mechanical assembly of A-axis 
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A Gear Box of ratio 60:1 is coupled to the stepper motor to increase the 

torque of the arm motion and also provides a shift in direction. The two 

limit switches decide the initial and the end position of the axis. The 

encoder provides feedback to the processor in the form of pulse train. 

 

4-12   B-axis arm assembly 

This axis rotates 95+/- 2° angulations in orbital axes  

Fig. 4.8: Mechanical assembly of B-axis 

The angular rotations are achieved with a 24V stepper motor (28SH45) fixed 

to A axis.  

The stepper motor is controlled by the stepper motor driver (A3986). The 

motor runs at a speed of 300 rotations per minute. Normally, in factory the 

start and stop speed is set to 60 RPM, motor speed to 300 RPM and ramp 

rate as 1.  
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A Gear Box of ratio 60:1 is coupled to the stepper motor to increase the 

torque of the arm motion and also provides a shift to direction of rotation 

by 90 degree. 

The two limit switches decide the initial and the end position of the axis. 

The encoder provides feedback on the motor rotation to the B axis driver board in 

the form of pulse train. 

 

4-13     End Effector Assembly 
           

      Fig.  4.9 Mechanical Assembly of EE axis 

. The End Effector (EE) consist of a linear motor which assists it in a three 

step action: Open, Intermediate and Close.  
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The clamping operation can be achieved either with the help of foot switch 

or through the LED panel keys. A single press opens the EE arms, whereas 

two presses are required for a close state of the EE arms. Two micro 

switches are present, one for the opening action and the other for the 

closing action. The intermediate stage is factory set. 

 

5  Communication System 
 

The communication of the MAXIO V2 console with the device happens as per 

the block diagram shown below. 

 

 
    Fig: 5.1 
 

RS232 signal from the MAXIO V2 console gets converted into RS485 and vice 

versa through a Line Driver. This conversion of RS232 to RS485 eliminates 

the practical communication speed limit that exists with the RS232 

communication. 

 

5-1     Cable Connection Details 

The connection detail of the communication cable between the PC and the 

Isolated Rs232 to Serial (RS485) converter is shown in Fig: 5.2. The Cable 
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from the USB connector of PC is connected directly to the USB connector of 

Isolated USB to Serial (RS485) converter. 

 

 

Fig: 5.2 

The connection detail of the communication cable between the line driver 

to the device is as shown in the Fig: 5.3. The RS485 converted signal is 

taken out from the line driver earmarked as RS485 and is connected to the 5 

pin cobra connector on the panel.  

 

Master mode connection: 
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Slave mode connection: (Same cable for master & slave modes) 

 

 

                                             Fig: 5.3 

5-2  Accessibility 

The device can be accessed from the MAXIO V2 console in one of the two 

ways.  

1. Through Application Software. 

2. Through Test software. 
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Application software uses Full duplex communication system wherein 

communication happens in both the directions simultaneously. This method 

of communication is referred to as Master Mode.  

 

Test software communicates both in master mode and slave mode. Y-axis 

driver board acts as the master and all other board acts as slaves i.e. Y-axis 

driver board gives command and controls all other axis. In slave mode, 

communication is performed in half duplex mode. Here all axis acts 

independent of one another. For detailed description of the test software, 

see chapter 7-4. 

 

5-3     Internal Connection Diagram 

From the front panel of the device, the connection details to the 

corresponding connector in Y-Driver master comm. Board is as given below 

in Fig: 5.4. Similarly, the connection details from the Slave connector to the 

corresponding connector in Y-driver master comm. board is given in Fig: 

5.5. 

Master mode connection: 

 

    Fig: 5.4 
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Slave mode connection: 

 

                                                     Fig: 5.5  

 

5-4        Connection Block diagram 

 
 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 71 

 
Fig 6.1 Block Diagram of MAXIO V2 

 
6          Circuit Description 

This chapter explains MAXIO V2 system concepts, component arrangement, 

and functions of subsystems. 

6-1 Block Diagram and Theory 

 The sub-modules of the MAXIO V2 system are –  

 1. Power distribution module. 

 2. Y-axis master communication module. 

 3. Driver module for X2, X1, Z, A, B-axis and end-Effector. 

 4. LED and Keys board. 
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6-1-1  Power Distribution Module: 

1. The power distribution module provides necessary power supplies 

required for all the boards.  
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2. This module comprises a 12V step down converter, 24V boost 

converter and 30V boost converter. 

3. The input voltage, 24V from the SMPS is given to the power 

distribution board. The voltage is stepped down to 12V by step-

down converter for the purpose of charging the battery.  

4. The 24V boost converter receives 12V input from 12V step-down 

converter. In case of power failure, the required 12V would be 

given by the battery to the 24V boost converter. 

5. The 24V boost converter provides 24V to the Y-axis driver board 

and to the motors of Z, X, A, EE and B-axis driver board. 

6. The 24V is boosted to 30V by a boost converter to provide the 

required voltage for the Y-axis driver motor. Z Axis and Motor 

7. The Y-axis driver board sends 24V along with the proximity (not 

used) and emergency signal serially to the X,X1 A, EE and B axis. 

  

8. The 24V supply from PDB is given to the brake through the relay in 

Y driver master comm. board.  
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1-1-2 Y-axis master communication module: 
 

1. This subsystem acts as a bridge between application software and 

the internal modules.  

2. The processing unit controls and monitors the Y-axis motor, break, 

X-axis, Z-axis, A-axis, B-axis and LED board. It also monitors limit 

sensor, encoder and battery. 

3. A UART is used as part of this module for serial communications 

with a computer or peripheral device serial port. 

 

6-1-3 Built-in Power converter: 
 

1. The LM2596 converter is a switch-mode power supply, its 

efficiency is significantly higher in comparison with popular 

three-terminal linear regulators, especially with higher input 

voltages. 

2. The fixed output voltage from LM2596 is 5V. 

3. The output of the converter is filtered and sent to the 

microcontroller and other devices. 

 

Fig. 6.4: Block diagram of built-in power converter 

 

6-1-4 ADuC841: 
 

1. The ADuC841 is a complete smart transducer front-end, 

integrating a high-performance self calibrating multi-channel 

ADC, dual DAC and an optimized single cycle 25MHz 8-bit 

MCU(8051 instruction set compatible) on a single chip. 

2. It operates at 5V supply voltage. The operating frequency of this 

controller is 18MHz, which is generated by the clock generator. 
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3. 62 Kbytes of nonvolatile Flash/EE program memory are provided 

on-chip. 4 Kbytes of nonvolatile Flash/EE data memory, 256 

bytes RAM and 2 Kbytes of extended RAM are also integrated on-

chip. 

4. On-chip digital peripherals include two 16-bit DACs, dual output 

16-bit PWM, watchdog timer, time interval                                                                             

counter, three timers/counters, and three serial I/O ports (SPI, 

I2C and UART). 

5. It controls the Y-axis motor, foot switch, Limit sensors, docking, 

battery monitoring, to sense break and X-axis swing. 

6. The input from the application is given to the processing unit in 

Full Duplex- RS485 through the RS-232 to RS-485 converter. 

6-1-5       Clock Generator: 

1. The Clock generator, (CY22392) has three PLLs which, when 

combined with the reference, allows up to four independent 

frequencies. These three PLLs are completely programmable. 

2. The reference frequency fed to the clock generator is 

11.0592MHz. 

3. It produces three independent frequencies each for the 

microcontroller (18MHz), quadrature decoder (20MHz) and UART 

(11.0592MHz). 

6.1.6       Quadrature decoder: 

1. The quadrature decoder, (LS7366R) is a 32-bit CMOS counter, 

with direct interface for quadrature clocks from incremental 

encoders. 

2. For communications with microcontrollers, it provides a 4-wire 

SPI bus. The data transfer between a microcontroller and the 

slave LS7366R is synchronous. 

3. A transmission cycle is initiated by a high to low transition of the 

SS/ input. 
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4. It counts the quadrature TTL square wave outputs from the 

Channel A and channel B and store in the decoder. 

6-1-7       Dual UART Controller: 

1. The TL16C752B is a dual-universal asynchronous 

receiver/transmitter (UART) with 64-byte FIFO, automatic 

hardware/software flow control, and data rates up to 3 Mbps. 

2. It supports 3.3V operation at 1.843MHz. 

3. The UART transmits data, sent to it over the peripheral 8-bit bus, 

on the TX signal and receives characters on the RX signal. 

4. A low to high transition on IOW will transfer the contents of the 

data bus (D0–D7) from the external CPU to an internal register 

that is defined by address bits A0–A2 and CSA and CSB. 

5. A high to low transition on IOR will load the contents of an internal 

register defined by address bits A0–A2 onto the TL16C752B data bus 

(D0–D7) for access by an external CPU. 

6-1-8       Y-axis driver module: 

1. The A3986 is a dual full-bridge gate driver with integrated micro-

stepping translator with a minimum number of control inputs, 

suitable for driving a wide range of higher power industrial 

bipolar 2-phase stepper motor. 

2. Two power connections are required. The motor power supply is 

connected to VBB to provide the gate drive level and power for 

internal logic is provided by the VDD input. Internal logic is 

designed to operate in 5V. 

3. Motor power is provided by external N-channel power MOSFETs 

at supply voltage, 30V. 

4. Motor stepping is controlled by a two-wire step and direction 

interface, providing complete control. 

5.    The emergency and proximity signals (not used), which should be 

normally high, are given to the stepper motor driver and the 
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brake. Any change in the status of any one signal will disable the 

motor and the brake. 

6-1-9     Other functions of Y-axis master comm. Module: 

1. Monitoring the two limit sensors at HOME and END position. 

2. Monitoring the battery status and sending to the microcontroller. 

3. Sensing the activation/deactivation status of the brake signal. 

4. Controls and monitors LED display and LED panel key scanning 

respectively. 

6-1-10   Driver Module: 
 

The driver module is mainly intended for controlling the X, Z, A, B and 

End-Effector axis movement individually according to the commands given 

by the main module.  
 

The driver module uses built-in power converter, ADuC841 

microcontroller, CY22392 clock generator, LS7366R quadrature decoder 

and RS485 Full duplex serial communication as similar to that of Y-axis 

master comm. module. 

6-1-11  Serial Peripheral Interface hardware: 

1. The 74HC244, an octal non-inverting buffer/line driver is used 

which gets the SPI control signals (D0, CLK and CS) from the 

peripheral interfaces i.e., Proximity (not used) and inclinometer 

(not used). 
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Fig. 6.5: Block diagram of Driver module 

 

 

 
Fig. 6.6: Flow diagram of driver module 
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6-1-12   Stepper motor driver: 
1. The A3986 is a dual full-bridge gate driver with a minimum 

number of control inputs, for driving bipolar 2-phase stepper 

motors. 

2. Two power connections are required. Internal logic is designed to 

operate from 5V. Motor power is provided by external N-channel 

power MOSFETs at 24V for the X, Z, A, B-axis and EE driver 

boards. 

3. Motor stepping is controlled by a two-wire step and direction 

interface from the microcontroller. 

6-1-13   RS232 Transceiver 
1. The MAX232 is a dual driver/receiver that includes a capacitive 

voltage generator to supply voltage levels from a single 5V supply. 

Each receiver converts inputs to 5V TTL/CMOS levels. 

2. This communication is used for debugging and to see the electrode 

values. 

 

6-1-14   CONTROL PANEL BOARD (MAXIO V2) 

Control panel Board (SPI I/O Expander) 

The MCP23S17 (MCP23X17) device family provides 16-bit, general purpose 

parallel I/O expansion for SPI applications. The MCP23S17 consists of multiple 

8-bit configuration registers for input, output and polarity selection. The 

system master can enable the I/Os as either inputs or outputs by writing the 

I/O configuration bits (IODIRA/B). The data for each input or output is kept in 

the corresponding input or output register. The polarity of the Input Port 

register can be inverted with the Polarity Inversion register. All registers can 

be read by the system master. 
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Schematic Block diagram 

 

CONTROL PANEL BOARD (MAXIO V2) 

LEDS & KEYS FUNCTION DETAIL 

� Five keys (Home, Dock, Position, Clamp and pull back) and four 

indication LEDs (HI, POST, Dock and Error) are present in the 

LED control panel board. 

� Each key is associated with a ring LED. 

� All ring LEDs glow in blue color, In status LED's error LED glows 

in red color and rest of the LEDs glow in yellow color. 
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� User has to press the key, whose ring LED glows or as informed 

in the software display. 

� Message indicating the status of the device are displayed in the 

software. 

 

WORKING OF KEYS AND LEDS IN DETAIL: 

INDICATOR LEDs (Status) 

POST LED : This LED glows if POST is success, else this LED 

does not glow on power on. 

HI LED  : This LED glows if HI is success, else this LED does 

not glow. 

DOCK LED : This LED glows if device is docked, else if device is 

in undocked state or in HI     State this does not 

glow. 

ERROR LED : Any error in the device is indicated by this LED in 

red color. 

 

 

KEYS (with ring LED) 

POSITION KEY  : Ring LED of position key glows indicating 

position key is to be pressed      and 

after pressing the position key device position and this LED glows off.  

CLAMP KEY  : Ring LED of clamp key glows indicating 

clamp key is to be pressed and      after 

pressing the clamp key either EE closes or opens depending on the  

    state of the work flow. 

PULL BACK KEY : Ring LED of pull back key glows indicating 

pull key is to be pressed for      first or 
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second pull back operation and after pressing the pull back key,  

    the corresponding action happens. 

HOME KEY  : Ring LED of home key glows indicating 

home key is to be pressed and      pressing 

this key the toggles anesthesia and needle position procedures. 

DOCK KEY  : Ring LED of Dock key glows indicating 

Dock key is to be pressed and     pressing this 

key device either dock/undock. 

 

 
 

7         Diagnostics/Troubleshooting 
 

This section describes how to setup and run the tools and software that 

help maintain operation of the MAXIO V2. Very basic host, system and 

board level diagnostics are run whenever the power is applied. Some 

Service Tools may run at the application level.  

 

7-1      Machine Troubleshooting and Servicing tools 
 

 

 
 

 
Make sure that the servicing activity is carried out with 
proper tools. 

 
 

MAXIO V2 Servicing Tool Kit 

• Digital Multimeter 

• 25/30W Soldering iron 

• Solder  

• Allen key set  

• Miniature long nose pliers 

• Miniature diagonal cutter  
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• Self-adjusting wire stripper  

• Crimping / cutting tool for fast-on connectors 

• Screwdrivers: Cross: 5 x 75mm 2.4 x 75mm  

Flat: 5 x 75mm 2.4 x 75mm (dimensions: 340 x 220 x 50mm) 

• Screwdriver / voltage tester with neon indicator 5 x 90mm 

• Pair of tweezers  

• Utility knife 

• Tape measure/ Steel ruler(1 ft)  

  
 
 
7-2  Gathering Trouble Data 
 

There may be a time when it would be advantageous to capture trouble 

images and system data (logs) for acquisition to be sent back to the 

manufacturer for analysis. Information regarding all the necessary data 

and various methods of acquiring these data is included in this section. 

7-2-1  Collect Vital System Information 

The following information is necessary in order to properly analyze data 

collected corresponding to any fault being reported: 
 

 Machine Information: 

  Machine Name: MAXIO V2 

  Model No.: V2 

  Serial No.:  .................... 

  Application Software Version: 

        Embedded Software Version: 

 

7-2-2 Check Calibration 
 

For service calls related to offsets in positioning of the device, it is 

mandatory to perform calibration checks of the machine. 
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Gather the following data: 

 

 

 

 

 

 

 

 

 

 

 

To get the calibration values 

 Open  Service > Calibration Procedure. 
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Fig: 7.1 Calibration Window 

 

7-2-3    Calibration and Phantom Image 
 

Send the calibration values through Test Software and scan the phantom 

after insertion to confirm calibration accuracy. 

Browse through the images .Capture the print screen of the image. Check 

for calibration accuracy. 

 
 
 
 
 
 
 
7-3  Common Diagnostics 

MAXIO V2 Servicing and Troubleshooting are categorized into following 

sub categories. 

 1. Hardware 

 2. Mechanical 

 3. Software Pop-up  

 
 

 

7-3-1  Hardware 
 

Error Possible causes Remarks 
 

 
Power failure 
 
 
 

Main cord power cable 
continuity 
Fuse  
The power CN1 for input 
in the power supply 
board. 
 

Short circuit in any part 
of the machine  

 
 
Check 
 
Remove the load one by one 
to identify the problem area 
and then check            
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Battery 
failure 

1. Battery may drain out  
2. Connection may 
become loose contact  

Check battery voltage 
Once the battery voltage is 
checked and found ok, check 
continuity between battery 
connector and PCB 
If battery is drained out 
replace with new battery 
Procedures for battery 
replacement 

1. Check the polarity of 
the battery  

2. Insert battery leads 
properly (with + and 
– cables) 

 

Communicati
on failure 
 
 
 
 
 
 
 
 
 
 
 

One of the board is in 
full duplex 
Data cable damage or 
crimps have come out 
 

One of the board is 
loading (voltage levels 
falling below the actual 
levels) 
 

In the line driver, under 
normal conditions, 4-
wire communications is 
used. So if the switch in 
2-wire, the system will 
respond, but won't get 
any reply 

Check  
 
 
Check / Replace 
 

Remove the load one by one 
to identify the problem area 
and then check            
 

Check the switch always in 4 
wires. 
if there is a need to monitor 
the slave side, switch to 2 
wire 

Y axis 
suddenly 
stop moving 
 

 
Speed is high because of 
which torque is not 
sufficient enough to lift 
 
Driver circuit (Driver IC) 
defective 

Put the system in slave 
mode. Change the speed 
from the application/test 
software 
Replace  

   

 
At power ON, 
Power-On 
Self Test 
(POST) is not 
happening. 
 

The electrode value and 
threshold  
 

Hanging of the master 
(Main controller)                                                 
 

LED board is not 
responding.               
 

 

One of the encoder has 

If need change the threshold 
value  
 

Reset the master manually 
 
 

Reset the master 
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failed. 
 

One of the boards is not 
communicating. 
 
Any Micro switch in one 
is blocked 

Check / Replace 
 
 

Check the Jumper settings on 
the board 
 
Check the status in test 
software for which limit is 
blocked. 

 
24V o/p not 
coming from 
PDB 

 
MOSFET defective 

 
Check / Replace PDB 

 
One of the 
driver board 
is not 
communicati
ng 

 
Defective Inverter IC U13  

 
Check and replace 
Check communication is 
happening in full duplex 
mode, if  yes then replace 
the base board 

 
Micro switch 
not sensing 

 
Cable defect 
Inverter IC U12, U13 
defect 
Due to RESET capacitor 
C30 

 
Check cable or else 
Replace the base board 
Remove the C30 capacitor 
and try to communicate. If 
NO try to communicate in full 
duplex mode. If YES replace 
the board. 

 
Y-axis not 
moving even 
after giving 
command 

 
Supply for the brake is 
not coming 
The brake enable signal 
from the controller not 
coming due to inverter 
U13 failure (in Y-driver 
board). 

 
Check Brake signal from the 
Driver Board and check 
whether the brake connector 
is connected properly. 
 
Replace the base board 

 
Axis is still 
holding after 
completion 
of POST  

 
The inverter U13 for the 
stepper enable signal 
failure 

 
Replace the base board 
 

 
Axis is not 
full 
initializing 

 
Check Display 
Check for particular axis 
Any Cable hindering the 
axis movement  

 
Check communication 
Check axis 
Remove the cover and check 
the cable 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 90 

 
While giving 
biopsy 
command, 
one of the 
axes not 
moving to 
the desired 
target point. 

 
Encoder readings are 
wrong or pulses not 
received  

 
Check encoder signals using 
oscilloscope, by opening the 
covers 
Also from the test software 
click on “Get current” button 
and cross check with 
whatever values given. 

 
Axis suddenly 
stopped 
while moving 

 
Stray capacitance is 
coming into effect  
End Micro switch error 

 
Check Micro switch 

 
Keys not 
responding 

  
Monitor the state of main 
controller using COM3 in 
hyper terminal.  

 
If there is no response try 
switching off and on the 
system. 

 
End Effector 
not closing 

 
Loose connection in the 
EE micro switch 
connector (from the EE 
to the board) 
 
If EE is opening rather 
than closing 

 
Check the connection, 
tighten it and give command 
again to check due to 
friction. 
Motor connections are 
reversed. 
 

 
B-axis 
Feedback 
Error 

 
The cables going out to 
the EE is not allowing the 
B-axis to rotate properly 

 
Loosen the screws of the B-
axis cover, align the cables 
properly and then try again. 

 
7-3-2   Mechanical Issues 
 

 
Error 

 
Possible causes 

 
Remarks 

 
End-Effector 
not holding 
the bush 
properly 
(loose/ply) 
 

 
Bush Mismatch 
Damage at end Effector 

 
Replace the defective part 
 

 
End Effector 
not closing 
fully 

 
Friction  

 
Give full-initialize to EE alone 
and then half initialize. 
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EE  not  
closing  or 
opening 

 
One or both the arms 
have come out of the 
housing 

 
Reassemble the EE. 

7-3-3 ALARMS & INFORMATION 

             

    

 

  

 

 

 

   

Trigger Pop up Messages/Warning 

Empty User Name 

 
 

Empty Password 

 
InValid User Name 

 
Valid user name and 

invalid password 
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Confirmation for 

clearing a Region 

 

 
 

Selected applicator 

length not sufficient 

for trajectory plan 

 

 
 

Planned Probe is out 

of device range 

 

MAXIO V2 

application is 

already running in 

the system   
Serial port is not 

configured for the 

MAXIO V2 

computer to connect 

to the device 
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7-3-4      Embedded Errors 

Error b Possible causes/Root 
cause 

Remarks 

 
 
XX – FEEDBACK ERROR 

 
When this Error 
message is displayed 
it indicates there is 
mismatch b/w 
encoder and motor 
pulses. 
 

Power On and Power 
off the device 
Check for friction. 
Check for Motor 
settings. 
Check for motor and 
encoder cables. 
 

 
XX – COMM ERROR 

 
When there is no 
communication 
between any of the 
driver board with Y 
master comm. Board. 
 
 
 
 
Reset circuit 
 

 
Power Off and On the 
device. 
Check for 
communication cables 
and cable connection. 
Check RS485 IC in slave 
board. 
Check for Slave side 
communication 
Need to replace reset 
capacitor if reset is not 
working properly. 

 
 
XX – SENSOR ERROR 

 
It is a false Limit 
trigger during the 
movement of  the axis 

 
Check for Limit cables 
and Micro switches. 

 
ERR. INSERT BUSH ERROR 

 

 
Bush is not placed or 
holded by EE arm 
correctly 

 
Release EE and Repeat 
the procedure. 
Check Misalignment of 
EE arms and EE micro 
switch 

 
ERR. RELEASE EE 

 
When EE is not 
opened fully 

Check the micro switch 
alignment. 

 
EMERGENCY -STOP 

 
In case of Emergency 
when this key is 
pressed. 
 

 
Pull the Key. 
Power Off and On. 
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APP. COMM ERROR 
 

 
When there is no 
communication 
between MAXIO V2 
Console and MAXIO V2 
after the biopsy 
command has been 
sent. 

 
Check Cable connection 
of USB and RS485. 
Check feed back loop 
of USB cable and USB 
board. 

 
XX – OUT OF RANGE 

 
When the planned 
value is greater then 
the full initialized 
value stored in 
microcontroller. 

 
Reduce the coordinate 
value. 
Do full initialize and 
half initialize and cont. 

 
RELEASE X OUT OF 
RANGE 

 
If the sum of planned 
X co- ordinate value 
and the EE release 
value exceeds the X 
range. 

 
Give minimum value for 
X Release. 

 
INDEX ERROR 

 
During the Full init or 
Half init routine 
missing of index 
hitting micro switch 
within 4mm distance. 

During Full init or Half 
init axis has to hit 
limit-1, wait for index, 
upon index change 
direction, hit limit-2, 
wait for index and stop 
the motor. After hitting 
the limit if axis is not 
getting the index pulse 
within 4mm distance it 
will give index error. 
Recovery: Need to 
adjust either micro 
switch or actuator in 
such a way to get index 
pulse. 
For A and B axis index 
position should be half 
init position. On every 
8192ppr encoder index 
marking will be there 
at factory. So, keep the 
axis (A or B) in half init 
position and align the 
encoder for index and 
fix to shaft. 
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7-4  TEST SOFTWARE 

7-4-1  Introduction 

 It’s a tool for the engineer to 

• Initialize the system 

• Work on individual axis and encoders 

• To alter the motor settings  

• To initiate Power On Self Test 

• To change the key sequence of FOOT SWITCH 

• To set the End Effector movement  

• To enable/disable laser 

• To enable/disable EE switches 

7-4-2  Features of test software:  

• Enable or disable all axes individually. 

• Check individual parameters of all driver boards. 

• Vary motor parameters like speed, direction, movement in pulses 

or mm as desirable.  

• Perform POST as and when required. 

• Repeat FULL/HALF initialization as many times as required in a 

cyclic manner. 

• Get status indication of any axis and /or POST at any given time. 

 

MAXIO V2 test software is categorized into the following modes of 

operation: 

• Master mode  

• Slave mode  

• Boot loader 

In master mode, communication is performed in full duplex mode. 

In slave mode, communication is performed in half duplex mode. 
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7-4-3     MAXIO V2 Test software settings 
  

 
 
Fig 7.2: Test Software setting Window 
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Commands Function Steps Results 

CONFIGURE used to 
configure 
the 
selected 
serial port 
 

1.Select the 
required COM 
port 
 
2. Click 
CONFIGURE 
 
3. select the 
required baud 
rate, data bits, 
parity and stop 
bits 
 
4. Click Apply to 
set the settings 

Shows current COM 
port setting. 

Set DEFAULT 
 

Sets  the 
default  
port 
settings 
 

Default settings: 
baud rate- 9600 
data bits-8 
parity-N 
stop bits-2 

 

START 

To go to 
one of the 
following 
Tabs: 
Master, 
Slave, 
Biopsy, 
Boot 
loader, 
Random 
Test. 

Select one of the 
following Master, 
Slave, Procedure, 
Boot loader, 
Random Test 

Goes to the 
respective screen. 
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7-4-4   MAXIO V2 Test software master mode 
 

    
Fig 7.3: MAXIO V2 Master Mode window 

 
 

Commands Functions Steps Remarks 

SUBMIT 

 

FULL/HALF 
initialize the 
axis 

 
1. select the axis 
2. Give Encoder      
PPR. 
 

3. Click 
FULL/HALF 
initialize. 

Full/half initialize 
the selected axis 
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REPEAT 
To Repeat 
initialization 

 
1.Select the axis  
2. Select either 
FULL or HALF 
INIT 
2. Give the 
COUNT that axis 
has to repeat 3. 
Click Repeat 
button. 

 

GET INITIALIZED  

Gives the full 
initialized 
encoder 
values 

1. select the axis 

2. click GET INIT 

 
Gives current 
encoder, last 
encoder, and 
current motor count 
and moved motor 
count. 

STATUS 

 

 
Shows the 
current 
status of 
selected axis 
 

1.Select the axis 

2.Click STATUS 

 

A text file-status.txt 
is created on 
desktop.  Current 
status of  selected 
axis is shown in the 
file 

 
Enable Y 
 

 
Enable Y axis 
 

 
1.Click Enable Y 
 

 
Y axis is Enabled. 
 

It should be enabled 
when used in 
application mode or 
master mode. 

 
Disable Y 
 

 
Disables Y 
axis 
functioning 
as Master 
mode. 
 

 
1.Click Disable Y 
 

 

Y axis as master 

mode is disabled. 

It should be disabled 

when the device is 

used in slave mode. 

 
GET POST 

 

 
Gives POST 
STATUS 
 

 
1.Select the axis 
 

2.Click  GET 
POST 

 

 
HOME 

Used to take 
each axis to 
the desired 
home 
position. 

1. Give 
Coordinate 
values. 
2. Click Home 

Axis moved to the 
given coordinates 
values. 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 

           

MAXIO V2                                           Service Manual                                               Page: 100 

VERSION 

 

Shows the 
current 
version of 
software in 
each board 

1.Select the axis 

2.Click VERSION 

Returns current 
hardware and 
embedded version 
of all axis 
 
 

 
MOTOR 
Settings 
 

 
Used to set 
motor 
parameters 
 

 
1.Click MOTOR 
settings 

Opens another 
window with options 
to set the motor 
parameters as 
shown below. 

 
 

 
      
 Fig 7.4 Motor Setting Window  

 
 

 
Set MOTOR 

SPEED 

 
Used to set 
flat speed   
or running  
speed for   
selected axis 

 
1. Set axis 
2. Enter motor 
speed 
3. Click Set Motor 
Speed. 

 
Set flat speed. 
Typical value for all 
axes is 400 RPM. 

 
Set EE 
MOVEMENT 

 
Used to set 
EE movement 
factor  

 
1.Enter desired 
movement 
2.Click Set EE 
movement 
 

 
Returns old values.  
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Read BOARD 

ID  

 
To check 
driver Board 
ID.  

 
1. SeT Axis 
2. Click Read Board 
ID. 

 
Displays the board 
ID assigned 

 
Get 
CURRENT 

 
Used to 
check 
current 
encoder 
values 

1.Sel Axis 
2.Click Get Current 

 
Displays all axis 
absolute and moved 
encoder values and 
stepper values as 

shown below. 
 
Get Motor 

 
Sets the 
Parameter 
for the driver 
board 
selected 

 
1. Select Motor 
axis. 
2. Click Get Motor 
3. Get the 
following. 
E/D Limit, E/D 
Encoder, E/D Half 
Init, Start speed, 
Stop Speed, Ramp 
Speed, Driver 
Current, Init Flat 
Speed, Encoder 
PPR, Stepper Mode 
SW version, HW 
version. 

 

 
Set MOTOR 

 
Sets the 
Parameter 
for the driver 
board 
selected 

 
1. Select Motor 
axis. 
2. Set the 
following. 
E/D Limit, E/D 
Encoder, E/D Half 
Init, Start speed, 
Stop Speed, Ramp 
Speed, Driver 
Current, Init Flat 
Speed, Encoder 
PPR, Stepper Mode 
SW version, HW 
version. 
3.Click Set Motor 
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Fig 7.5 Encoder Reading Window 

 

 
   

Fig7.6 Axis move 
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Send X Moves X1 
axis to a 
specified 
distance 

1.Enter distance in 
mm 
2.Click send X1 

 

Send W Moves X2 
axis to a 
specified 
distance 

1.Enter distance in 
mm 
2.Click send X2 

 

Send Y Moves Y axis 
to a 
specified 
distance 

1.Enter distance in 
mm 
2.Click send Y 

 

Send Z Moves Z axis 
to a 
specified 
distance 

1.Enter distance in 
mm 
2.Click send Z 

 

 
Send A 

 
Moves A axis 
to a 
specified 
distance 

 
1.Enter distance in 
mm 
2.Click send A 

 

Send B Moves B axis 
to a 
specified 
distance 

1.Enter distance in 
mm 
2.Click send B 

 

MOVE ALL Move all axis 
to a 
specified 
distance 

1.Enter distance in 
mm 
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7-4-5   MAXIO V2 Test Software SLAVE MODE 
 

 
  

Fig 7.7 MAXIO V2SLAVE Mode window 
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Commands Function Steps Remarks 

FULL 
INITIALISE 

Used to full 
initialize 
the axis 

1. Select the axis. 
2. Click  FULL 

INITIALISE 

Full initialize the 
selected axis. 
Status is shown 
continuously with set 
time interval 
 

HALF 
INITIALISE  

Used to half 
initialize 
the axis 

1. Select the axis. 
2. Click  HALF 
INITIALISE 

Half initialize the 
selected axis. 
Status is shown 
continuously with set 
time interval 

     
 

  

    
Fig 7.8 Status Window 

 
 
 
 
 

STATUS Shows the 1.Select the axis  
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 current 
status of 
selected 
axis 
 

2.click STATUS 
 

The current status of 
selected axis is 
shown. 
 
Status check window 
as shown above. 
 

GET 
INITIALIZE 
 
 

Gives the 
full 
initialized 
encoder 
values 
 

1.Select the axis 
2.Click the GET 
INITIALIZE 
 
 

 
Gives Current and 
moved Encoder. 
Gives Current and 
moved motor steps. 
 

STOP AXIS 
 

Stops the  
axis at once 
 

1. Select the axis 
2. Click STOP AXIS 
 

 
Stop the axis 
immediately. 
Stop in case 
emergency. 
 

READ 
STEPPER 
 

Show 
stepper 
count 
 

 
1.Select the axis 
2.click READ 
STEPPER 
 

Gives the absolute 
encoder and moved 
encoder values 
 

READ 
ENCODER 

Show 
encoder 
values 

1.Select the axis 
2.Click READ 
ENCODER 

Gives the absolute 
encoder and moved 
encoder values 

MOTOR 
PARAM 

Used to set 
flash 
parameters 
for each axis 

1.Select the axis 
 

2.Click MOTOR 
PARAM 

Open another 
windows in option to 
set motor parameter 
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Fig:  7.9 Motor Parameter 
 

Commands 
(write and 
set) Function Typical Value Remarks 

Write START 
SPEED 

Used to write 
start speed to 
flash 60 

Read start speed 
to check for 
written values. 

Write STOP 
SPEED 

Used to write 
stop speed to 
flash 

 
60 

Read stop speed 
to check for 
written values. 

Write RAMP 
RATE 

Used to write 
ramp rate to 
flash 

 
1 

Read ramp rate 
to check for 
written values. 

Write DRIVER 
CURRENT 

Used to write 
driver current 

 
40% for all except 
D axis and for D 
80% 

Read driver 
current to check 
for written values 

Write E/D 
Limit 

Used to 
Enable/Disable 
Limit 

1 Read the current 
Limit status 

Write E/D 
Encoder 

Used to 
Enable/Disable 
Encoder 

1 Read the current 
Encoder status 

Write MOTOR 
SPEED 

Used to write 
motor current 

Y,X,X1D,A,B,Z-
300, EE-60 

Read motor speed 
to check for 
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to flash written values. 

Write Stepper 
Mode 

Used to write 
stepper mode 

 
400 

Read current 
Stepper mode 

Write Encoder 
PPR 

Used to write 
Encoder PPR 

X1,X2,,Y,Z:1000 
and A,B:8192 

Read Current 
Encoder PPR 

 

 
 

Commands Function Steps Remarks 

MOVE (mm) 
 
 
 

Move axis 
to the 
specified  
Distance 
 
 

 
1. Select the axis. 
2. Select Stepper 
Mode 
3. Give distance. 
4. Give Speed. 
5.Click Move 
 

Moves the axis to 
the given distance. 
 
 
 

 

 
 

MOVE (pulses) 
 
 
 

Move the 
axis to 
given 
pulses 
 
 

 
1. Select the axis. 
2. Select Stepper 
Mode 
3. Give distance. 
4. Give Speed. 

Moves the axis to 
the given Pulse. 
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5.Click Move 

 

 
 

REPEAT 
 
 

Use for 
repetitive 
full/half 
initialize  
 

 
1.Select the axis 
2.Select 
FULL/HALF INIT 
3.Enter the 
Required count 
4.Click REPEAT 
 

Used to check 
reliability of axis. 
There will be 
continuous 
movement of axis 
once REPEAT is 
clicked.  
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7-4-6   Boot Loader 
 

 
    

Fig 7.10 Boot loader Mode 
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Commands Function 
Steps to 
follow      Remarks 

UPLOAD 
 
 
 

 
Copy binary 
files into the 
binaries folder 
of the 
application 
simulator. 
 

 
1.send 
disableY 
command. 
2. Select the 
axis. 
3.Click 
Upload 
4. For Y 
board power 
off and on 
the device. 
5. For other 
boards 
connect 
dongle in 
Master/Slave 
connector 
panel. 
 

Binary code is 
written into the 
board. 
 

PCB replacement instruction. 

 

Wear antistatic wrist band and ground it on machine ground. 

Switch off the device. Remove defective power PCB from unit by 

removing 

the screws holding PCB and remove all connecting cables connectors. 

Fix new PCB with fasting screws (ensure the switch setting and 

embedded code).Connect the connectors with respect to labelling on 

connector with respect to PCB connector numbers. 

 

Caution:- If motor are moving by manually or break release of Y 

,remove motor connector from respected PCB. 

 

Fuse replacement Instructions 
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Switch off the device remove the fuse from device and check the fuse 

using multi meter , if blown use same rating description fuse and 

replace. 

 

 

8 Customer Property Handling 
 

• All the Healthcare information, Patient data and any other data stored in 
the MAXIO V2 console is customer property. 

 

• The Product returned for service for any upgrade to Perfint is also customer 
property. 

 

• Customer property has to be handled with care and confidentiality. 
 

• When the console is replaced, transfer data and delete in the unit removed 
from customer place.  

 
 

 
 Accessories and setup 
 

 
1. Breath Hold Monitor 
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Breath Hold Monitor setup: 

1. Place the patient on the bed with both hands folded behind the 

head. 

2. Wrap and tie the breath belt around the patient body at the 

appropriate location according to the procedure. 

3. Place the base unit on the CT table then place the satellite unit 

in the docking slot of the base unit.  Next, connect the base unit 

with breath belt using the provided cable. 

4. Instruct the patient on how to hold their breath with the satellite 

unit. 

5. Instruct patient to hold breath at a comfort level and record the 

LED lights on the base unit. 

6. Instruct patient to repeat holding their breath at the same level it 

was first recorded. Patient to know his breath hold by looking at 
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the satellite unit LED or by following doctors instructions. 

7. Perform scan. 

 

Patient Immobilizer Bed – Optional Accessories. 
 

 

 Please read the instruction/user manual of the Immobilizer bed .  

 

Train the patient before starting procedure on breath hold while using 
Interactive breath hold monitor  

 

Ensure breath hold unit is stored properly after completion of 
procedure 
Please read the breath hold manufacturer’s instructions for storage 

 

9 Appendix 
 
9-1    Motor details 

 

Figure 9.1 Dimensional details of 42SH38 Stepper motor 
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Figure 9.2 Dimensional details of 57SH76 stepper motor 

 
9-2    Encoder details 

 

 
 
Figure 9.3 Dimensional details of A & B axis Encoder  
Type: IRT381-8192(4)-519 
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Figure 9.4 Dimension Specifications of Y, Z, X axis Encoder  
Type: HEDM-5540 B14 
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9-3   Y axis 
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9-4   Z Axis 

 

 

Fig: 9.5 Exploded view of Z axis 
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9-5   X Axis  
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Fig: 9.6 Exploded view of X axis 
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9-6  
A Axis 
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Fig: 9.7 Assembly View of A axis 
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9-7   B axis 

 
Fig 9.8 Assembly view of B axis 
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9-8   End Effector Assembly 
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Fig: 9.9 Exploded view of EE 
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9-10   Board Layouts 
 
9-10-1   PDB - Power Distribution Board (U8) 
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9-10-2   LED Board  
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9-10-5   SMPS 
 

 

10 Customer Property Handling 
 

• All the Healthcare information, Patient data and any other data stored in 
the MAXIO V2 console is customer property. 

 

• The Product returned for service for any upgrade to Perfint is also customer 
property. 

 

• Customer property has to be handled with care and confidentiality. 
 

• When the console is replaced, transfer data and delete in the unit removed 
from customer place.  

 
 
 

 Please read the instruction/user manual of the Immobilizer bed and Breath 
hold monitor.  

 
 

Train the patient before starting procedure on breath hold while using 
Interactive breath hold monitor  
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Ensure breath hold unit is stored properly after completion of 
procedure 
Please read the breath hold manufacturer’s instructions for storage 

 
 
Omissions & Errors 

If there are any omissions, errors or suggestions for improving this document, please 

contact Perfint Healthcare through e-mail roopesh@perfinttech.com , with specific 

information listing the system type, manual title, part number, revision number, 

page number and suggestion details.  
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Annex C – Artwork and Labeling of Packaging 

                                     

.Artwork and Labeling of Packaging 

 There is neither labeling nor marking on the device itself.  See DMR for copies of packaging and labeling 
drawings 
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August 20, 2013 

U.S. Food and Drug Administration 
Center for Devices and Radiological Heath 
Document Control Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 

Attention: Jay Vaishnav 
 
RE: 510(k) number K132108/S001 
Product: MAXIOTM 
Perfint Healthcare Pvt. Ltd. 
 
  
 
Dear Mr. Vaishnav,  

Please find the enclosed responses to the Acceptance Checklist for Traditional 510(k)s comments 

received with the Refuse to Accept (RTA) notification for 510(k) number K132108 on July 25, 2013. One 

eCopy and one paper copy of the response is provided. The eCopy is an exact duplicate of the paper 

copy. 

The table below maps the eCopy documents in this response package to the original submission eCopy.  

RTA Response Package Document Original Submission eCopy Volume 
Original Submission eCopy 

Document 

001_RTA Response Cover Letter.pdf 
(this document)  

N/A N/A 

002_Updated Cover Letter with 
eCopy Statement.pdf 

VOL_001_Cover Letter with eCopy 
Statement 

001_Cover Letter with eCopy 
Statement.pdf 

003_Updated Main Submission 
Document.pdf  

VOL_002_Main Submission 
Document 

001_Main Submission 
Document.pdf 

004_Updated MAXIO PRD.pdf VOL_005_Attachment 3 Product 
Requirement Document 

001_MAXIO PRD.pdf 

005_Updated MAXIO User 
Manual.pdf 

VOL_012_Attachment 10 User 
Manual 

001_ MAXIO User Manual.pdf 

006_Updated MAXIO Brochure.pdf VOL_014_Attachment 12 Brochure 001_MAXIO Brochure.pdf 

007_Cybersecurity Controls.pdf N/A (new) N/A (new) 

008_Supplemental Traceability 
Analysis – Cybersecurity.pdf 

N/A (new) N/A (new) 

009_Perfint Manufacturing SOP.pdf N/A (new) N/A (new) 
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Sincerely, 

 
 
Al Pacheco 
Certified Compliance Solutions 
al.pacheco@certifiedcompliance.com 
(858) 675-8200 
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2. Checklist item 9  
Comment: The submission does not appear to explicitly state that no prior submissions exist for the 
subject device. 
 
Checklist item 9 Response:  Please note no prior FDA submissions exist for the subject device. The 
submission cover letter has been updated to include this note to the Basis for Submission 
statement.  

The updated paper copy of the submission cover letter is provided with this response package. The 
eCopy  of the submission cover letter is provided as “002_Updated Cover Letter with eCopy 
Statement.pdf”. 
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510(k) Cover Letter 
 
Food and Drug Administration 

Center for Devices and Radiological Health 

Document Mail Center - WO66-G609 

10903 New Hampshire Avenue 

Silver Spring, Maryland 20993-000   

 

August 15, 2013 

 

Dear Reviewer: 

 

I am enclosing a 510(k) submission as defined in the Guidance for Industry and Staff, Format for 

Traditional and Abbreviated 510(k)s. The eCopy is an exact duplicate of the paper copy. 
The following information is provided: 

 

Submission type:   Traditional 

Basis for submission:  New device. No prior FDA submissions exist for the subject device. 

Common Name:   CT stereotactic accessory 

Proprietary Name:  MAXIOTM 

Submitter:    Perfint Healthcare Pvt. Ltd.,  

Address:    No.16, III Floor, South West Boag Road 

    Chennai, Tamil Nadu 600017, India 

Contact Person:   Al Pacheco 

    Certified Compliance Solutions, Inc. 

                                     11665 Avena Place, Suite 203 

                                     San Diego, CA. 92128 USA 

Phone number:   (858) 675-8200 

Fax number:    (858) 675-8201 

E-mail:    al.pacheco@certifiedcompliance.com 

  

Device classification:   Class II, 21 CFR Part 892.1750, Computed tomography x-ray system 

Panel:     Radiology  

Product Code:   JAK  

Establishment registration  

number:    Perfint will obtain upon clearance 

 

510(k) Summary:   Enclosed 

 

Design and use of the device: 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 

Tomography (CT) system, intended for the stereotactic spatial positioning and orientation of an 

end effector and instrument guide to assist in manual advancement of one or more instruments 

such as straight needles and probes, taking into account respiratory movements,  for CT guided 
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percutaneous procedures such as biopsy, aspiration, ablation for organs and anatomical structures 

where CT is currently used for visualizing such procedures.  

 

MAXIOTM 
System provides pre-operative planning assistance to the physician by creating a 

reconstructed image model of received CT data and by visually representing the planned 

instrument path and position(s) of one or more instruments on the model, along with 

performance data provided by the instrument manufacturer or as specified by the user. MAXIOTM 

System provides intra-operative guidance and post-procedure verification support by registering 

images from multiple series.  

 

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a computer, 

and a respiratory gating system. MAXIOTM 
System uses single use sterile disposables.  

 
QUESTION YES NO 

Is the device intended for prescription use (21 CFR 801 Subpart D)?   
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?  

Does the device contain components derived from a tissue or other 

biologic source? 

 

Is the device provided sterile?  
Is the device intended for single use?  

Is the device a reprocessed single use device?  

If yes, does this device type require reprocessed validation data?  

Does the device contain a drug?  

Does the device contain a biologic?  

Does the device use software?   
Does the submission include clinical information?  

Is the device implanted?  

 
Please notify Al Pacheco at (858) 675-8200 or al.pacheco@certifiedcompliance.com if there are 

any questions. We look forward to your response. 

 

Kind regards, 
 
 
 

Al Pacheco 

Certified Compliance Solutions, Inc. 
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CDRH Premarket Review Submission Cover Sheet: 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
FOOD AND DRUG ADMINISTRATION 

Form Approval 
OMB No. 0910-0120 
Expiration Date: December 31, 2013 
See OMB Statement on page 5. 

Date of Submission User Fee Payment ID Number FDA Submission Document Number (if known) 
7/2/2013            K132108 
SECTION A TYPE OF SUBMISSION 

PMA 
 Original Submission 

 Premarket Report 

 Modular 
Submission 

 Amendment 

 Report 

 Report Amendment 

 Licensing 
Agreement 

PMA & HDE Supplement 
 Regular (180 day) 

 Special 

 Panel Track (PMA 
Only) 

 30-day Supplement 

 30-day Notice 

 135-day Supplement 

 Real-time Review 

 Amendment to PMA 
 &HDE Supplement 

 Other 

PDP 
 Original PDP 

 Notice of Completion 

 Amendment to PDP 

510(k) 
 Original Submission: 

  Traditional 

  Special 

  Abbreviated (Complete 
 section I, Page 5) 

  Additional Information 
 

Meeting 
 Pre-510(K) Meeting 
 Pre-IDE Meeting 
 Pre-PMA Meeting 
 Pre-PDP Meeting 
 Day 100 Meeting 
 Agreement Meeting 
 Determination Meeting 
 Other (specify): 

      

IDE 

 Original 
Submission 

 Amendment 
  
Supplement 

Humanitarian Device 
Exemption (HDE) 

    
  Amendment 
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  Report 
Amendment 

Class II Exemption 
Petition 

 Original Submission 
 Additional 

Information 

Evaluation of Automatic 
Class III Designation 

(De Novo) 
  Original Submission 
  Additional Information 

Other Submission 

  513(g) 
  Other 

 (describe 
submission): 
      

Have you used or cited Standards in your submission?   Yes   No  (If Yes, please complete Section I, Page 5) 

SECTION B SUBMITTER, APPLICANT OR SPONSOR 
Company / Institution Name Establishment Registration Number (if known) 
Perfint Healthcare Pvt. Ltd.       

Division Name (if applicable) Phone Number (including area code) 
N/A +91 44-4550-6412 
Street Address FAX Number (including area code) 
No. 16, III Floor  South West Boag Road +91 44-2434-5911  
City State / Province ZIP/Postal Code Country 
Chennai Tamil Nadu 600017 India 
Contact Name 
Nandakumar Subburaman 
Contact Title Contact E-mail Address 
CEO, Perfint Healthcare Pvt. Ltd. nandu@perfinttech.com 
SECTION C APPLICATION CORRESPONDENT (e.g., consultant, if different from above) 
Company / Institution Name 
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SECTION D1 REASON FOR APPLICATION - PMA, PDP, OR HDE 

 New Device 

 Withdrawal 

 Additional or Expanded Indications 

 Request for Extension 

 Post-approval Study Protocol 

 Request for Applicant Hold 

 Request for Removal of Applicant Hold 

 Request to Remove or Add Manufacturing Site 

 Change in design, component, or 
specification: 
  Software / Hardware 

  Color Additive 

  Material 

  Specifications 

  Other (specify below) 
      

Other (specify below) 

  Location change: 

  Manufacturer 

  Sterilizer 

  Packager 

  Process change: 

  Manufacturing       Packaging 

  Sterilization 

  Other (specify below) 
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  Indications 

  Instructions 

  Performance Characteristics 

  Shelf Life 

  Trade Name 

  Other (specify below) 

       

  Report Submission: 

  Annual or Periodic 

  Post-approval Study 
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  Device Defect 
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 Response to FDA correspondence: 
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  Change in Correspondent 

  Change of Applicant Address 

 Other Reason (specify): 
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 New Device 
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SECTION E ADDITIONAL INFORMATION ON 510(K) SUBMISSIONS 

Product codes of devices to which substantial equivalence is claimed 
Summary of, or statement concerning, 
safety and effectiveness information 

 510 (k) summary attached 

 510 (k) statement 

1 JAK 2       3       4       

5       6       7       8       

Information on devices to which substantial equivalence is claimed (if known) 

 510(k) Number  Trade or Proprietary or Model Name  Manufacturer 

1 K060903 1 ig4 Image Guided System 1 Veran Medical Technologies, Inc. 

2 K974513 2 PinPoint 2 Philips Medical Systems 

3       3       3       

SECTION F PRODUCT INFORMATION - APPLICATION TO ALL APPLICATIONS 
Common or usual name or classification 

CT stereotactic accessory 
 Trade or Proprietary or Model Name for This Device  Model Number 

1 MAXIOTM  1 V2 

2       2       

FDA document numbers of all prior related submissions (regardless of outcome) 
1 
 

2 
      

3 
      

4 
      

5 
      

6 
      

7 
      

8 
      

9 
      

10 
      

11 
      

12 
      

Data Included in Submission 

 Laboratory Testing   Animal Trials   Human Trials 

SECTION G PRODUCT CLASSIFICATION - APPLICATION TO ALL APPLICATIONS 
Product Code C.F.R. Section (if applicable) Device Class 

JAK 21 CFR 892.1750 Computed tomography x-
ray system 

 Class I  Class II 

 Class III  Unclassified Classification Panel 

Radiology 
Indications (from labeling) 

MAXIOTM is a user controlled stereotactic accessory, to assist in the planning and manual advancement of one or more 
instruments during Computed Tomography (CT) guided percutaneous procedures. 
 
MAXIOTM presents an image based model of a target organ(s) for the user to define a path and position of one or more 
instruments to reach the target.   
MAXIOTM further assists the user in manual advancement of the instrument along the defined path to reach the target, while 
providing feedback on patient’s respiratory levels.   
MAXIOTTM’s image registration and overlay tools are intended to provide guidance during the procedure. 
 
MAXIOTM is indicated for use with rigid, straight instruments such as needles and probes in Computed Tomography (CT) 
guided percutaneous procedures such as biopsy, aspiration, drainages and ablation performed by trained users such as 
radiologists and surgeons on organs and anatomical structures where CT is currently used for visualizing such procedures. 
Note: Submission of this information does not affect the need to submit a 2891  
or 2891a Device Establishment Registration form. 

FDA Document Number (if known) 

    K132108   
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SECTION H         MANUFACTURING / PACKAGING / STERILIZATION SITES RELATING TO A SUBMISSION 
 Original 

 Add  Delete 

Facility Establishment Identifier (FEI) Number 
 Manufacturer    Contract Sterilizer   

 Contract Manufacturer   Repackager / Relabeler 
      

Company / Institution Name Establishment Registration Number 
Perfint Healthcare Pvt. Ltd.       

Division Name (if applicable) Phone Number (including area code) 
NA +91 44-4550-6412 

Street Address FAX Number (including area code) 
No. 16, III Floor  South West Boag Road +91 44-2434-5911 

City State / Province ZIP Code Country 
Chennai Tamil Nadu 600017 India 

Contact Name Contact Title Contact E-mail Address 
Nandakumar Subburaman CEO Perfint Healthcare Pvt. Ltd. nandu@perfinttech.com 

 

 

 Original 

 Add  Delete 

Facility Establishment Identifier (FEI) Number 
 Manufacturer    Contract Sterilizer   

 Contract Manufacturer   Repackager / Relabeler 
      

Company / Institution Name Establishment Registration Number 
  
Division Name (if applicable) Phone Number (including area code) 
  
Street Address FAX Number (including area code) 
  
City State / Province ZIP Code Country 
   India 
Contact Name Contact Title Contact E-mail Address 
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SECTION I UTILIZATION OF STANDARDS 

Note: Complete this section if your application or submission cites standards or includes a "Declaration of Conformity to a Recognized Standard" statement. 

 
Standards No. Standards 

Organization 
Standards Title Version Date 

1 

IEC 60601-1 IEC Medical electrical equipment - Part 1: 
General requirements for basic safety and 
essential performance 

Third edition 12/01/2005 

2 

IEC 60601-1-2 IEC Medical electrical equipment – Part 1-2: 
General requirements for  basic safety 
and essential performance – Collateral 
standard Electromagnetic compatibility – 
Requirements and tests 

Third edition 03/01/2007 

3 

IEC 60601-1-8 IEC Medical electrical equipment - Part 1-8: 
General requirements for basic safety and 
essential performance – Collateral 
standard: General requirements, tests and 
guidance for alarm systems in medical 
electrical equipment and medical electrical 
systems 

Second 
Edition 

10/01/2006 

4 
ISO 62304 ISO Medical device software – Software 

lifecycle processes 
First Edition 05/01/2006 

5 ISO 14971 ISO Medical devices – Application of risk 
management to medical devices 

 31/07/2009 

6 HE75 AAMI/ANSI Human factors engineering - Design of 
medical devices 

 2009 

7 
ISO 10993-1 ISO Biological evaluation of medical devices – 

Part 1: Evaluation and testing within a risk 
management process 

Fourth 
edition 

15/10/2009 

8 
ISO 10993-7 ISO Biological Evaluation of Medical Devices - 

Part 7:  Ethylene Oxide Sterilization 
Residuals 

Second 
edition 

15/10/2008 

Please include any additional standards to be cited on a separate page. 

Public reporting burden for this collection of information is estimated to average 0.5 hour per response, including the time for reviewing instructions, 
searching 
existing data sources, gathering and maintaining the data needed, and completing reviewing the collection of information. Send comments regarding this 
burden 
estimate or any other aspect of this collection of information, including suggestions for reducing this burden to: 
Food and Drug Administration 
CDRH (HFZ-342) 
9200 Corporate Blvd. 
Rockville, MD 20850 
An agency may not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB control 

 
 
 
 
 
 
 
 
 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Perfint Healthcare MAXIOTM 510(k) 

Page 8 of 96 
 

3 
 

510(k) Cover Letter 

Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center - WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, Maryland 20993-000   
 
August 15, 2013 
 
Dear Reviewer: 
 
I am enclosing a 510(k) submission as defined in the Guidance for Industry and Staff, Format for 
Traditional and Abbreviated 510(k)s. The eCopy is an exact duplicate of the paper copy. 
The following information is provided: 
 
Submission type:   Traditional 
Basis for submission:  New device. No prior FDA submission exists for the subject device. 
Common Name:   CT stereotactic accessory 
Proprietary Name:  MAXIOTM 
Submitter:    Perfint Healthcare Pvt. Ltd.,  
Address:
    Chennai, Tamil Nadu 600017, India 

    No.16, III Floor, South West Boag Road 

Contact Person:
    

   

                                     
                                     
Phone number:   
Fax number:    
E-mail:
  

    

Device classification:   Class II, 21 CFR Part 892.1750, Computed tomography x-ray system 
Panel:     Radiology  
Product Code:   JAK  
Establishment registration  
number:
 

    Perfint will obtain upon clearance 

510(k) Summary:
 

   Enclosed 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation of an 
end effector and instrument guide to assist in manual advancement of one or more instruments 
such as straight needles and probes, taking into account respiratory movements,  for CT guided 

Design and use of the device: 

(b)(4) 

(b) (4), (b) (6)
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percutaneous procedures such as biopsy, aspiration, ablation for organs and anatomical structures 
where CT is currently used for visualizing such procedures.  

 
MAXIOTM System provides pre-operative planning assistance to the physician by creating a 
reconstructed 3D image model of received CT image and by visually representing the planned 
instrument path and position(s) of one or more instruments on the model, along with performance 
data provided by the instrument manufacturer or as specified by the user. MAXIOTM System 
provides intra-operative guidance and post-procedure verification support by registering images 
from multiple series.  

 
MAXIOTM consists of a stereotactic device and its accessories, software loaded on a computer, and 
a respiratory gating system. MAXIOTM System uses single use sterile disposables.  
 

QUESTION YES NO 
Is the device intended for prescription use (21 CFR 801 Subpart D)?   
Is the device intended for over-the-counter use (21 CFR 807 Subpart C)?   
Does the device contain components derived from a tissue or other 
biologic source? 

  

Is the device provided sterile?   
Is the device intended for single use?   
Is the device a reprocessed single use device?   
If yes, does this device type require reprocessed validation data?   
Does the device contain a drug?   

Does the device contain a biologic?   
Does the device use software?   
Does the submission include clinical information?   
Is the device implanted?   
 
Please notify  if there are 
any questions. We look forward to your response. 
 
Kind regards, 

(b) (4), (b) (6)

(b) (6)
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510(k) Number (if known):  K132108 

Indications for Use statement 

Device Name:    MAXIOTM 

Indications for Use: 

MAXIOTM is a user controlled stereotactic accessory, to assist in the planning and manual 
advancement of one or more instruments during Computed Tomography (CT) guided percutaneous 
procedures. 
 
MAXIOTM presents an image based model of a target organ(s) for the user to define a path and 
position of one or more instruments to reach the target.   
MAXIOTM further assists the user in manual advancement of the instrument along the defined path 
to reach the target, while providing feedback on patient’s respiratory levels.   
MAXIOTM’s image registration and overlay tools are intended to provide guidance during the 
procedure. 
 
MAXIOTM is indicated for use with rigid, straight instruments such as needles and probes in 
Computed Tomography (CT) guided percutaneous procedures such as biopsy, aspiration, drainages 
and ablation performed by trained users such as radiologists and surgeons on organs and anatomical 
structures where CT is currently used for visualizing such procedures. 

 
 
 

Prescription Use  ___X___  
(Part 21 CFR 801 Subpart D) AND/OR Over-The-Counter Use _______  

(Part 21 CFR 801 Subpart C)  
 

 
 (PLEASE DO NOT WRITE BELOW THIS LINE-CONTINUE ON ANOTHER PAGE IF NEEDED) 
________________________________________________________________ 

 

Concurrence of CDRH, Office of In Vitro Diagnostics and Radiological Health (OIR) 
 
 
_______________________________ 
 
Division Sign-Off 
Office of In Vitro Diagnostic Device 
Evaluation and Safety  

 

510(k) _____________________ 
Page 1 of 1 
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5 

 
510(k) Summary 

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,  
Address:     No. 16, III Floor 
     South West Boag Road 
     Tamil Nadu, Chennai   600017 
      India  
Phone number:   +91 44-4550-6412 
Fax number:    +91 44-2434-5911 
Contact:    Nandakumar Subburaman, CEO  
  

2. Contact person:    Al Pacheco (CCS, Inc.) 
Phone number:   (858) 675-8200 
Fax number:     (858) 675-8201 

 

3. Trade name:    MAXIOTM  
Common name:    CT stereotactic accessory 
Classification name:   Computed tomography x-ray system  
Classification:    21 CFR Part 892.1750 Class II 
Product Code:    JAK 
 

4. Date prepared:    July 2, 2013  
 

5. Substantial equivalence claimed to:   ig4 Image Guided System (K060903) 
PinPoint (K974513) 

 

6. 

MAXIOTM is an image-guided, physician controlled stereotactic accessory to a 
Computed Tomography (CT) system, intended for the stereotactic spatial positioning 
and orientation of an end effector and instrument guide to assist in manual advancement 
of one or more instruments such as straight needles and probes, taking into account 
respiratory movements,  for CT guided percutaneous procedures such as biopsy, 
aspiration and ablation for organs and anatomical structures where CT is currently used 
for visualizing such procedures.  

Device Description  

 
MAXIOTM System provides pre-operative planning assistance to the physician by 
creating a reconstructed 3D image model of received CT data and by visually 
representing the planned instrument path and position(s) of one or more instruments on 
the model, along with performance data provided by the instrument manufacturer or as 
specified by the user. MAXIOTM System provides intra-operative guidance and post-
procedure verification support by registering images from multiple series.  
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MAXIOTM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. MAXIOTM System uses single use sterile 
disposables.  
MAXIOTM System when used as labeled is safe and effective for the intended use. 

7. 
MAXIOTM is a user controlled stereotactic accessory, to assist in the planning and 
manual advancement of one or more instruments during Computed Tomography (CT) 
guided percutaneous procedures. 

Intended Use 

 
MAXIOTM presents an image based model of a target organ(s) for the user to define a 
path and position of one or more instruments to reach the target.   
MAXIOTM further assists the user in manual advancement of the instrument along the 
defined path to reach the target, while providing feedback on patient’s respiratory levels. 
  
MAXIOTM’s image registration and overlay tools are intended to provide guidance 
during the procedure. 
 
MAXIOTM is indicated for use with rigid, straight instruments such as needles and 
probes in Computed Tomography (CT) guided percutaneous procedures such as biopsy, 
aspiration, drainages and  ablation performed by trained users such as radiologists and 
surgeons on organs and anatomical structures where CT is currently used for visualizing 
such procedures. 

 
MAXIOTM indications for use are similar to that of its predicates.  MAXIOTM when used 
as labeled is safe and effective for its intended use.  

8. 
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System 
(K060903) for providing planning assistance by visually representing the targeted path 
and position(s) for one or more instruments along with data provided by the instrument 
manufacturer, on an image based model of the target organ and for providing 
verification assistance by overlaying or registering images during and after image 
guided procedures.  

Substantial equivalence   

 
MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which 
provides a multi axis electromechanical arm for the spatial positioning and orientation 
of an instrument guide to assist in manual advancement of instruments through the 
guide for image guided interventional procedures. 
 
A comparison of technological characteristics of MAXIOTM with its predicates is shown 
in Annexure to 510K summary on Pg.15.  
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The device labeling includes Instructions For Use which is substantially equivalent to 
the predicate devices, this includes indications for use, cautions, warnings, 
contraindications, guidance for use, handling, cleaning and maintenance. This would 
assure safe and effective use of the device. 

9. 
Bench tests performed using static phantom in accordance with Perfint’s Quality 
Management System demonstrate that the accuracy targets of the MAXIOTM system 
were met and the system is safe and effective for its intended use. 

Performance Data  

 
Segmentation and Registration accuracy were demonstrated through adequate bench 
testing and also through clinical experience of qualified users.  
 
Usability studies with qualified users were conducted in accordance with HE75 AAMI / 
ANSI HE75:2009, Human factors engineering - Design of medical devices. 

  
Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, 
Medical electrical equipment – Part 1: General requirements for basic safety and 
essential performance 

 
EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical 
electrical equipment – Part 1-2: General requirements for basic safety and essential 
performance – Collateral standard: Electromagnetic compatibility.  
 
The laser pointer used for verification of registration complies with 21CFR1040.10 and 
1040.11 – Performance standards for light-emitting products. 

 
These tests demonstrate that MAXIOTM does not introduce any new risks to safety or 
effectiveness when compared to it’s legally marketed predicates. 
 

10. 
Information provided in this 510K notification demonstrate that the MAXIOTM is 
substantially equivalent to ig4 Image Guide System (K060903) for planning and 
verification assistance and to PinPoint (K974513) for assistance in manual advancement 
of instruments, for CT guided percutaneous interventional procedures. The indications 
for use of the MAXIOTM System is essentially similar to that of its predicates ig4 Image 
Guide System (K060903) and PinPoint (K974513). The results of the verification and 
validation tests performed on MAXIOTM system confirm that the device performed as 
intended and is safe and effective for its intended use. 

Conclusion 
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Annexure to 510K summary 

 
A comparison of technological characteristics of MAXIOTM with its predicates is shown below.  

 
 Device 
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 K132108 K974513 K060903 

Stereotactic 
device 

Physician controlled multi-
axis electromechanical arm 

Physician controlled multi-axis 
electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If 
received from more than 
one series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / 
Segmented views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments 
such as needles, probes for 
biopsy, ablation and 
drainage.  

Interventional instruments for 
biopsies, drainage, bone 
pinnings, brachytherapy, bone 
and spine interventions 

Interventional instruments 
such as biopsy needles, 
ablation needle, aspiration 
needles 

Pre-Operative 
Planning 

Physician created 
trajectory on image models   

Physician created trajectory on 
image models 

Physician created trajectory on 
image models 

Instrument 
performance 
display 

Manufacturer and user 
defined instrument 
performance such as 
ablation  size  

None Manufacturer and user defined 
instrument performance such 
as ablation  size 

CT- Device 
registration 

Docking relative to CT on 
floor  

Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on 
pre-identified points on 
patient, CT (compliant 
with 21CFR 1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector 
to plan, using motors. 
Instrument then manually 
advanced through the 
guide gripped by the end-
effector.  

Arm manually assisted to align 
an instrument guide to the 
plan. Instrument then manually 
advanced through the guide 
gripped by the end-effector. 

EM tracked instrument aligned 
manually to plan and then 
manually advanced through the 
guide. 

Intraoperative  
verification 

Image registration to 
compare current position 
to plan  

Not available Instrument tracking to compare 
current position to plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or 

overlay  

Post procedure CT image 
 

Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. 
Planning assistance 
software alerts for possible 
arm – instrument, 
instrument – instrument 
interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control 
using FDA cleared Breath-
Hold for Interventional 
Radiology 

No solution described  Respiration tracking system 
using EM tracking. 

Management of CT belt and optional CT belt CT belt 
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 Device 
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 K132108 K974513 K060903 
patient 
movement 

patient immobilization bed 

Instrument 
support during 
procedure 

Optional sterile disposable 
accessories may be used to 
hold the instrument during 
treatment    

Instrument may be left 
unsupported or held manually  
during treatment 

Instrument may be left 
unsupported or held manually  
during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by 
clinician with no 
additional device action. 
Alternatively, through foot 
switch control or 
emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
 

 
Discussion of differences:  

 
Mounting the device to the floor mat using InstaReg in MAXIOTM achieves the same purpose of 
bringing the arm repeatedly to the same point as permanently fixing the arm to the CT Gantry 
in predicate PinPoint (K974513). Floor mounting and Ceiling mounting are commonly 
employed docking techniques in the industry and this dissimilarity does not raise additional 
safety and effectiveness issues. Refer to docking consistency and repeatability test report 
“MAXIO Docking repeatability Validation report.pdf” 

   
Using motors to move the axes of an electromechanical arm, as done in MAXIOTM, is a well 
established practice in the motion control industry. Alternatively the axes can be moved 
manually as in predicate PinPoint (K974513).  This dissimilarity does not raise additional safety 
and effectiveness concern for the MAXIOTM device.  

 
MAXIOTM uses well established collision avoidance algorithm to prevent arm – instrument and 
instrument – instrument interference, in addition to physician assessing any possible 
interference prior to placement and arm pullback. Refer to “TC_SRS_005 - Probe Path 
Planning_B4.pdf  and TC_SYS_VAL_008 - Insertion Sequence_B4.1.pdf”.  This feature does 
not raise additional safety or effectiveness concern for MAXIOTM as compared to its predicates. 
 
For procedure planning, MAXIOTM provides the physician the ability to plan needle placement 
on current CT image and on registered image from multiple series. Predicates ig4 (K060903) 
and Pinpoint (K974513) are understood to allow planning only on current CT images. The 
registration feature offered by MAXIOTM is a well understood and commonly deployed 
technique in image guided procedures. Hence it is understood that image registration does not 
raise any new questions of safety and effectiveness. In addition MAXIOTM’s registration 
accuracy has been bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test 
Report_B4.pdf).   
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For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In addition 
MAXIOTM provides intra-operative CT image registration with plan images to verify instrument 
position at any point of time, whereas ig4 (K060903) uses electromagnetically tracked 
instruments to verify instrument position. MAXIOTM provides similar registration of post-
procedure CT images to compare treated organ with plan. The registration feature offered by 
MAXIOTM is a well understood and commonly deployed technique in image guided procedures. 
Hence it is understood that image registration does not raise any new questions of safety and 
effectiveness. In addition MAXIOTM’s registration accuracy has been bench tested and found 
acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf) 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio-compatibility and evaluated as per ISO 
10993-1:2009 and tested for sterility in accordance to ISO 11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device. Use 
of these holders is optional and raises no additional safety or effectiveness concerns for 
MAXIOTM as compared to its predicates.  

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that the 
dissimilarities do not affect safety or effectiveness of the device.. 
 
Design Controls 
The following documents have been established and will be continually maintained to control 
the design of the MAXIOTM system device to ensure that the specified design requirements are 
met. 
Design Control Document Found in Attachment: 
Design and Development Plan (DDP) Attachment 1 
Safety Risk Analysis (SRA) Attachment 2 
Product Requirement Document (PRD) Attachment 3 
Software Requirements Specification (SRS) Attachment 4 
Design and Safety Architecture (DSA) Attachment 5 
Software Architecture and Design 
Specification (SADS) 

Attachment 6 

System Verification/ Validation Plan (SVVP) Attachment 7 
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6 
 
Truthful and Accuracy Statement 

The Truthful and Accuracy Statement is provided in “Attachment 30 Truthful and Accuracy 
Statement”. 
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7 
 
Confidentiality 

Perfint healthcare Pvt Ltd regards the technical and non-technical information and data 
provided in this 510(K) submission to be confidential and proprietary in nature. This 
particularly applies to information related to the performance of MAXIO™ including, but 
not limited to, system design, hardware and software architecture, circuit designs, assembly 
details, performance test results, verification and validation test results and the technical 
specifications. This information must be protected from disclosure under the Freedom on 
information (FOI) Act, as well as 21 CFR 20. 

 
 
8 
 

Class III Summary and Certification 

Not applicable 
 
9 
 

Financial Certification or Disclosure Statement 

Not applicable 
 
10 
 

Declaration of Conformity and Summary Report 

MAXIOTM System is compliant with the following standards: 
 
1. IEC 60601-1, 3rd edition, Medical electrical equipment – Part 1: General requirements for 

basic safety and essential performance. 
2. IEC 60601-1-2, 3rd edition, Medical electrical equipment – Part 1-2: General requirements 

for basic safety and essential performance – Collateral standard: Electromagnetic 
compatibility – Requirements and tests. 

3. IEC 60601-1-8, Medical electrical EQUIPMENT- Part 1-8: General requirements for basic 
safety and essential performance- Collateral standard: General requirements, tests and 
guidance for alarm systems in medical electrical equipment  and medical electrical systems 

4. ISO 14971:2009, Medical devices – Application of risk management to medical devices. 
5. HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 
6. IEC 62304, Medical device software – Software life cycle processes, First Edition, 

International Electro technical Commission, 2006-05 
7. ANSI/AAMI/ISO 10993-1, Biological Evaluation of Medical Devices- Part 1: Evaluation 

and Testing within a risk management process: 2009 
8. AAMI / ANSI / ISO 10993-7, Biological evaluation of medical devices - Part 7: Ethylene 

oxide sterilization residuals : 2008 
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11 
 

Executive Summary 

Common Name:  CT stereotactic accessory 

Proprietary Name: MAXIOTM 

Classification:                 Class II,21CFR Part 892.1750, Computed tomography x-ray system 

Panel:   Radiology  

Product Code:  JAK  

Predicates:  ig4 image guided system (K060903), Pin Point (K974513) 

11.1 Device Description:  
MAXIOTM is an image-guided, physician controlled stereotactic accessory to a Computed 
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation 
of an end effector and instrument guide to assist in manual advancement of one or more 
instruments such as straight needles and probes, taking into account respiratory 
movements,  for CT guided percutaneous procedures such as biopsy, aspiration and  
ablation, for organs and anatomical structures where CT is currently used for visualizing 
such procedures.  

MAXIOTM System provides pre-operative planning assistance to the physician by creating 
a reconstructed 3D image model of received CT data and by visually representing the 
planned instrument path and position(s) of one or more instruments on the model, along 
with performance data provided by the instrument manufacturer or as specified by the 
user. MAXIOTM provides intra-operative guidance and post-procedure verification support 
by registering images from multiple series.  

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. MAXIOTM uses single use sterile disposables.  

MAXIOTM when used as labeled is safe and effective for the intended use. 
 

11.2 Indications for Use: 
MAXIOTM is a user controlled stereotactic accessory, to assist in the planning and manual 
advancement of one or more instruments during Computed Tomography (CT) guided 
percutaneous procedures. 

 
MAXIOTM presents an image based model of a target organ(s) for the user to define a path 
and position of one or more instruments to reach the target.   
MAXIOTM further assists the user in manual advancement of the instrument along the 
defined path to reach the target, while providing feedback on patient’s respiratory levels.  
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MAXIOTM’s image registration and overlay tools are intended to provide guidance 
during the procedure. 

  
MAXIOTM is indicated for use with rigid, straight instruments such as needles and probes 
in Computed Tomography (CT) guided percutaneous procedures such as biopsy, 
aspiration, drainages and ablation performed by trained users such as radiologists and 
surgeons on organs and anatomical structures where CT is currently used for visualizing 
such procedures. 
 

11.3 Comparison table:  
  A comparison of MAXIOTM with its predicates is shown below, 

 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 

Indications for 
Use 

MAXIOTM is a user 
controlled stereotactic 
accessory, to assist in the 
planning and manual 
advancement of one or more 
instruments during 
Computed Tomography (CT) 
guided percutaneous 
procedures. 
 
MAXIOTM presents an image 
based model of a target 
organ(s) for the 
user to define a path and 
position of one or more 
instruments to reach the 
target.   
MAXIOTM further assists the 
user in manual advancement 
of the instrument along the 
defined path to reach the 
target, while providing 
feedback on patient’s 
respiratory levels.   
MAXIOTM’s image 
registration and overlay tools 
are intended to provide 
guidance during the 
procedure. 
  
MAXIOTM is indicated for 
use with rigid, straight 
instruments such as needles 
and probes in Computed 
Tomography (CT) guided 
percutaneous procedures 
such as biopsy, aspiration, 
drainages and ablation 
performed by trained users 

The PinPoint is an Accessory 
to a CT System intended to 
provide the radiologist with a 
means of simulating and 
initiating interventional 
procedures by interactively 
relating the patient's CT 
image volume to the actual 
target field. This accessory 
includes mounting the 
stereotactic arm on a CT 
Gantry, a flat panel video 
monitor, cabling, biopsy 
phantom, and software. In 
addition the CT is intended 
to Produce  
Cross-sectional images of the 
body by computer 
reconstruction of x-ray 
transmission data from the 
same axial plane taken at 
different angels. This device 
may include signal analysis 
and display equipment, 
Patient and equipment 
supports, components and 
accessories. 
 
PinPoint is not limited to any 
particular region of the body.  
It is equally viable for 
planning head and spine 
interventions as it is in the 
abdomen.  It is expected that 
its major use will be in the 
planning biopsies of 
abdominal organs and 
drainage of fluid collections 
in the abdomen.  However, 

The ig4TM Image Guided 
System is a stereotactic 
accessory for Computed 
Tomography (CT) Systems. 
The ig4 System displays an 
interventional instrument, 
such as a biopsy needle, an 
aspiration needle, or an 
ablation needle, on a 
computer monitor that also 
displays a CT-based model 
of the target organ(s). The 
ig4 System compensates for 
the patient's respiratory 
phases.  
The ig4 System is intended 
to be used in clinical 
interventions and for 
anatomical structures where 
computed tomography is 
currently used for visualizing 
such procedures. 
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 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 

such as radiologists and 
surgeons on organs and 
anatomical structures where 
CT is currently used for 
visualizing such procedures. 
 

more complicated procedures 
such as Brachy therapy and 
bone pinnings will be 
planned using the PinPoint. 

Stereotactic 
device 

Physician controlled multi-
axis electromechanical arm 

Physician controlled multi-
axis electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If 
received from more than one 
series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / 
Segmented views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments 
such as needles, probes for 
biopsy, ablation and 
drainage.  

Interventional instruments 
for biopsies, drainage, bone 
pinnings, brachytherapy, 
bone and spine interventions 

Interventional instruments 
such as biopsy needles, 
ablation needle, aspiration 
needles 

Pre-Operative 
Planning 

Physician created trajectory 
on image models   

Physician created trajectory 
on image models 

Physician created trajectory 
on image models 

Instrument 
performance 
display 

Manufacturer and user 
defined instrument 
performance such as ablation  
size  

None Manufacturer and user 
defined instrument 
performance such as ablation  
size 

CT- Device 
registration 

Docking relative to CT on 
floor 

Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on pre-
identified points on patient, 
CT (compliant with 21CFR 
1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector to 
plan, using motors. 
Instrument then manually 
advanced through the guide 
gripped by the end-effector.  

Arm manually assisted to 
align an instrument guide to 
the plan. Instrument then 
manually advanced through 
the guide gripped by the end-
effector. 

EM tracked instrument 
aligned manually to plan and 
then manually advanced 
through the guide. 

Intraoperative  
verification 

Image registration to 
compare current position to 
plan  

Not available Instrument tracking to 
compare current position to 
plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or overlay  

Post procedure CT image Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. 
Planning assistance software 
takes care of  possible arm – 
instrument, instrument – 
instrument interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control 
using FDA cleared Breath-
Hold for Interventional 
Radiology 

No solution described  Respiration tracking system 
using EM tracking. 

Management of 
patient 
movement 

CT belt and optional patient 
immobilization bed 

CT belt CT belt 

Instrument Optional sterile disposable Instrument may be left Instrument may be left 
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 Device 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 
support during 
procedure 

accessories may be used to 
hold the instrument during 
treatment    

unsupported or held 
manually  during treatment 

unsupported or held 
manually  during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by 
clinician with no additional 
device action. Alternatively, 
through foot switch control 
or emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
Discussion of differences:  
 

(b)(4) 
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11.4 Performance test summary: 
Bench tests performed using static phantom in accordance with Perfint’s Quality Management 
System demonstrate that the accuracy targets of the MAXIOTM system were met and the system 
is safe and effective for its intended use. 

Segmentation and Registration accuracy were demonstrated through adequate bench testing and 
also through clinical experience of qualified users.  

Note: Performance test details are provided in Section 11.4.1 below. Clinician names and 
credentials are provided in Section 11.4.2 below.  

Usability studies with qualified users were conducted in accordance to the guidance document 
HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

Safety testing performed in accordance with IEC 60601-1, 3rd edition, Medical electrical 
equipment – Part 1: General requirements for basic safety and essential performance 

(b)(4) 
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EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical electrical 
equipment – Part 1-2: General requirements for basic safety and essential performance – 
Collateral standard: Electromagnetic compatibility .  

The laser pointer used for verification of registration complies with 21CFR1040.10 and 1040.11 
– Performance standards for light-emitting products, refer attachment 22. 

11.4.1 Performance Test Details 
The table below provides results of above discussed tests. Refer to section 18&19 for 
comprehensive discussion of all tests conducted to establish device safety and effectiveness. 

(b)(4)
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• Stereotactic Device Control Software that performs the following functions: 
• Convert the physician created plan to set of coordinates for spatial positioning 

and orientation of the instrument guide. 
• Communicate the coordinates and user commands to the motion control 

system and docking system of the electromechanical multi axis arm 
 

• Computer System consisting of: 
• A CPU which runs the Planning Assistance Software and Stereotactic device 

Control Software of the MAXIOTM suite and placed at the base of a 
Stereotactic Device, 

• A display monitor and touch pad through which the user interacts with the 
CPU and  

• Power backup provided by a battery connected through an isolation 
transformer to protect the system against power disturbances. 
 

The MAXIOTM Suite provides a workflow-based graphical user interface that assists the 
clinician to plan and perform an interventional procedure. This workflow has been 
designed to ensure that the clinician reviews and acknowledges the correctness of the 
planning elements for the procedure, as the workflow and resulting plan for the procedure 
are completed. The end-user does not have access to any operating system function or 
system configuration panels. 

 

12.2 Stereotactic device 
The Stereotactic device consists of –  
• A physician controlled Multi-axis Electromechanical arm consisting of:  

• A multitude of motor driven linked axes (Three linear axes, two rotary axes) 
and an end effector controlled by a physician operated motion control system.  

• A control panel, foot switch and emergency button for the physician to 
interface with the motion control system. 

• A laser pointer mounted on the end effector  
• InstaReg™ docking system : 

• A mechanism including controls, mounted on the Multi-axis 
Electromechanical arm to secure the arm to a mat fixated on the floor next to 
the patient table of the CT system.  
 

The Stereotactic device is installed and calibrated by Perfint personnel during equipment 
installation and works as described below:  
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The Multi-axis Electromechanical arm is wheeled in and secured on the InstaReg™ mat. 
This ensures that the arm is registered to the CT coordinates and communicates the status 
to the Stereotactic Device Control Software.  
 
After docking, the Device Control Software of the MAXIOTM Suite is instructed by the 
physician to transmit the plan to the motion control system of the arm.  Under physician 
command the motion control system moves the axes of the arm for spatial positioning and 
orientation of the end-effector as planned.  
 
The physician may then verify the position of one or more skin markers on the patient, 
using the laser pointer on the end effector (The laser pointer complies with 
21CFR1040.10 and 1040.11 – Performance standards for light-emitting products, refer 
attachment 22). The physician then actuates the end effector to grip an instrument guide 
and then carefully advances an instrument through the instrument guide to reach the 
target. Upon reaching the target or at any time during the advancement the physician may 
release the instrument along with the instrument guide from the end effector using foot 
switch or control panel. The physician may then remove the instrument guide. If left on 
the instrument, the weight of the instrument guide is insignificant to have any effect on 
safety and accuracy of placement and does not cause any image distortion. 
 
To enable the physician to minimize the risk of injury arising from patient movements, if 
any, the instrument guide is so designed to let the physician instantaneously remove the 
instrument at any time with no additional device action required. Alternatively, the 
physician may actuate a foot switch control or emergency button to release the instrument 
guide and instrument from the end effector. 
  
Further MAXIOTM is adequately labeled for use with respiratory gating and where 
required with commonly used patient immobilization bed to address patient movement 
prior to needle advancement. 

The gripper, instrument guide and a drape used to cover the proximal end of the Multi-
axis electromechanical arm are sterile and disposable. The user is instructed in the IFU 
(also called as User Manual) to cover the axes of the arm with the sterile drape. 
 

12.3 Respiratory gating system 
MAXIOTM is shipped with ‘Breath Hold’ from Medspira LLC, an FDA cleared device 
that provides a means for the physician to compensate for respiratory movements prior 
to needle advancement. The following papers demonstrate the appropriateness of this 
device for CT guided interventions.   

http://www.medspira.com/uploads/files/breathhold%20paper.pdf 
http://www.medspira.com/uploads/files/rofo2010.pdf 
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13 
 

Substantial Equivalence Discussion 

MAXIOTM is substantially equivalent to the following FDA cleared frameless stereotactic 
systems, per the flow chart below: 
System Name Manufacturers 510(k) number 
ig4 Image Guided System  Veran Medical Technologies, Inc. K060903 
PinPoint  Picker International, Inc. K974513 

 
 
         510(k) Substantial Equivalence Decision-Making Process Flowchart: 
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As noted in executive summary in section 11 above, the MAXIOTM system includes the 
MAXIOTM suite, Stereotactic device and a Respiratory gating system. 

 
 

 
 

Figure 13-1: MAXIOTM 
 

The following paragraphs provide a summary of the Substantial equivalence discussion: 
 
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System (K060903) 
for providing planning assistance by visually representing the targeted path and position(s) for 
one or more instruments along with data provided by the instrument manufacturer, on an image 
based model of the target organ and for overlaying or registering images during and after image 
guided procedures.  

 
MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which 
provides a multi axis electromechanical arm for the spatial positioning and orientation of an 
instrument guide to assist in manual advancement of instruments through the guide for image 
guided interventional procedures. 
 
 
 
 

MAXIO™ Suite  

Stereotactic Device  

 

-Planning assistance software 
-Stereotactic device control software 
-Computer system 

Multi axis electromechanical arm of 
the stereotactic device 

InstaReg Docking system of the 
stereotactic device 

Floor Mat of the InstaReg docking 
system  
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13.1 Substantial equivalence discussion: 
The following sections discuss how MAXIOTM has been found to be substantially 
equivalent to its predicates in terms of: 

o Indications for use 
o Technological characteristics 
o Specification 
o Labeling 
o Accessories and disposables 

 
Additionally, performance test data of MAXIOTM has also been discussed.  

 

13.1.1 Indications for use  
A comparison of Indications for use of MAXIOTM with its predicates is shown below.  
 

Indications for Use 
MAXIOTM PinPoint ig4 Image Guided System  
K132108 K974513 K060903 

MAXIOTM is a user controlled 
stereotactic accessory, to assist in the 
planning and manual advancement of 
one or more instruments during 
Computed Tomography (CT) guided 
percutaneous procedures. 
 
MAXIOTM presents an image based 
model of a target organ(s) for the 
user to define a path and position of 
one or more instruments to reach the 
target.   
MAXIOTM further assists the user in 
manual advancement of the instrument 
along the defined path to reach the 
target, while providing feedback on 
patient’s respiratory levels.   
MAXIOTM’s image registration and 
overlay tools are intended to provide 
guidance during the procedure. 
  
MAXIOTM is indicated for use with 
rigid, straight instruments such as 
needles and probes in Computed 
Tomography (CT) guided percutaneous 
procedures such as biopsy, aspiration, 
drainages and ablation  performed by 
trained users such as radiologists and 
surgeons on organs and anatomical 
structures where CT is currently used 
for visualizing such procedures. 
 

The PinPoint is an Accessory to a 
CT System intended to provide the 
radiologist with a means of 
simulating and initiating 
interventional procedures by 
interactively relating the patient's 
CT image volume to the actual 
target field. This accessory includes 
mounting the stereotactic arm on a 
CT Gantry, a flat panel video 
monitor, cabling, biopsy phantom, 
and software. In addition the CT is 
intended to Produce  
Cross-sectional images of the body 
by computer reconstruction of x-ray 
transmission data from the same 
axial plane taken at different angels. 
This device may include signal 
analysis and display equipment, 
Patient and equipment supports, 
components and accessories. 
 
PinPoint is not limited to any 
particular region of the body.  It is 
equally viable for planning head 
and spine interventions as it is in 
the abdomen.  It is expected that its 
major use will be in the planning 
biopsies of abdominal organs and 
drainage of fluid collections in the 
abdomen.  However, more 
complicated procedures such as 
Brachy therapy and bone pinnings 
will be planned using the PinPoint. 

The ig4TM Image Guided 
System is a stereotactic 
accessory for Computed 
Tomography (CT) Systems. The 
ig4 System displays an 
interventional instrument, such 
as a biopsy needle, an aspiration 
needle, or an ablation needle, on 
a computer monitor that also 
displays a CT-based model of 
the target organ(s). The ig4 
System compensates for the 
patient's respiratory phases.  
The ig4 System is intended to 
be used in clinical interventions 
and for anatomical structures 
where computed tomography is 
currently used for visualizing 
such procedures. 
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Discussion: 
MAXIOTM and its predicates: 
 

- Have the same intended use of assisting trained clinicians for instrument placement on 
targets.  

 
- Assist in similar procedure steps namely visualization, planning, placement and 

verification.  
 

- Support similar instruments such as biopsy needles, aspiration needles, ablation needles. 
 

- Support similar percutaneous procedures such as biopsy, aspiration, drainages and 
ablation. 

 
- Are indicated for similar anatomical structures namely those that are currently 

visualized using CT. 
 

- Used by similar user group such as trained radiologists and physicians. 
 

- Are used in procedure and imaging suites containing CT scanners. 
 
Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System and PinPoint for its intended use and no new questions of safety or 
effectiveness arise. 

13.1.2 Technological characteristics:  
 
A comparison of technological characteristics of MAXIOTM with its predicates is shown below.  
 

 Device   
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 K132108 K974513 K060903 

Stereotactic 
device 

Physician controlled multi-axis 
electromechanical arm 

Physician controlled multi-
axis electromechanical arm 

Physician controlled 
electromagnetic tracking 
system  

Image type 
DICOM CT images ( If received from 
more than one series, then registered) 

DICOM CT images  DICOM CT images ( If 
received from more than one 
series, then registered) 

Image models 2D / MPR/ 3D Volume / Segmented 
views 

2D / MPR views 2D / MPR/ 3D Volume / 
Segmented views 

Type of 
instruments 
supported  

Interventional instruments such as 
needles, probes for biopsy, ablation 
and drainage.  

Interventional instruments for 
biopsies, drainage, bone 
pinnings, brachytherapy, bone 
and spine interventions 

Interventional instruments such 
as biopsy needles, ablation 
needle, aspiration needles 

Pre-Operative 
Planning 

Physician created trajectory on image 
models   

Physician created trajectory on 
image models 

Physician created trajectory on 
image models 

Instrument 
performance 
display 

Manufacturer and user defined 
instrument performance such as 
ablation  size  

None Manufacturer and user defined 
instrument performance such as 
ablation  size 
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 Device   
Technological 
Characteristics MAXIOTM PinPoint ig4 Image Guided System 

 K132108 K974513 K060903 
CT- Device 
registration 

Docking relative to CT on floor  Docking relative to CT on 
Gantry 

Electromagnetic registration 

Verification of 
registration  

Laser pointer directed on pre-
identified points on patient, CT 
(compliant with 21CFR 1040) 

Laser pointer directed on pre-
identified points on patient  

EM probe directed on pre-
identified points on patient  

Assistance for 
instrument 
advancement 

Arm aligns an end-effector to plan, 
using motors. Instrument then 
manually advanced through the guide 
gripped by the end-effector.  

Arm manually assisted to 
align an instrument guide to 
the plan. Instrument then 
manually advanced through 
the guide gripped by the end-
effector. 

EM tracked instrument aligned 
manually to plan and then 
manually advanced through the 
guide. 

Intraoperative  
verification 

Image registration to compare current 
position to plan  

Not available Instrument tracking to compare 
current position to plan  

Post-procedure 
verification 

• Post procedure CT image 
• Image registration or overlay  

Post procedure CT image 
 

Post procedure CT image 
 

 No. of probes  
supported for a 
procedure 

Multiple instruments. Planning 
assistance software takes care of  
possible arm – instrument, instrument 
– instrument interference 

Single instrument Multiple instruments, user 
takes care of possible 
instrument – instrument 
interference 

Management of 
respiratory 
motion  

Respiratory Motion control using 
FDA cleared Breath-Hold for 
Interventional Radiology 

No solution described  Respiration tracking system 
using EM tracking. 

Management of 
patient 
movement 

CT belt and optional patient 
immobilization bed 

CT belt CT belt 

Instrument 
support during 
procedure 

Optional sterile disposable accessories 
may be used to hold the instrument 
during treatment    

Instrument may be left 
unsupported or held manually  
during treatment 

Instrument may be left 
unsupported or held manually  
during treatment  

Instrument 
release during 
procedure 

Instantaneous removal by clinician 
with no additional device action. 
Alternatively, through foot switch 
control or emergency button. 

Instantaneous removal by 
clinician with no additional 
device action. 

Instantaneous removal by 
clinician with no additional 
device action. 

 
 
 
 
 

 
Discussion of differences:  
 
Mounting the device to the floor mat using InstaReg in MAXIOTM achieves the same purpose of 
bringing the arm repeatedly to the same point as permanently fixing the arm to the CT Gantry 
in predicate PinPoint (K974513). Floor mounting and Ceiling mounting are commonly 
employed docking techniques in the industry and this dissimilarity does not raise additional 
safety and effectiveness issues. Refer to docking consistency and repeatability test report 
“MAXIO Docking repeatability Validation report.pdf” 
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Using motors to move the axes of an electromechanical arm, as done in MAXIOTM, is a well 
established practice in the motion control industry. Alternatively the axes can be moved 
manually as in predicate PinPoint (K974513).  This dissimilarity does not raise additional safety 
and effectiveness concern for the MAXIOTM device.  

 
MAXIOTM uses well established collision avoidance algorithm to prevent arm – instrument and 
instrument – instrument interference, in addition to physician assessing any possible 
interference prior to placement and arm pullback. Refer to TC_SRS_005 - Probe Path 
Planning_B4.pdf  and TC_SYS_VAL_008 - Insertion Sequence_B4.1.pdf”.  This feature does 
not raise additional safety or effectiveness concern for MAXIOTM as compared to its predicates. 
 
For procedure planning, MAXIOTM provides the physician the ability to plan needle placement 
on current CT image and on registered image from multiple series. Predicates ig4 (K060903) 
and Pinpoint (K974513) are understood to allow planning only on current CT images. The 
registration feature offered by MAXIOTM is a well understood and commonly deployed 
technique in image guided procedures. Hence it is understood that image registration does not 
raise any new questions of safety and effectiveness. In addition MAXIOTM’s registration 
accuracy has been bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test 
Report_B4.pdf).   

 
For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In addition 
MAXIOTM provides intra-operative CT image registration with plan images to verify instrument 
position at any point of time, whereas ig4 (K060903) uses electromagnetically tracked 
instruments to verify instrument position. MAXIOTM provides similar registration of post-
procedure CT images to compare treated organ with plan. The registration feature offered by 
MAXIOTM is a well understood and commonly deployed technique in image guided procedures. 
Hence it is understood that image registration does not raise any new questions of safety and 
effectiveness. In addition MAXIOTM’s registration accuracy has been bench tested and found 
acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf) 
 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio-compatibility and evaluated as per ISO 
10993-1:2009 and tested for sterility in accordance to ISO 11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device.  
Use of these holders is optional and raises no additional safety or effectiveness concerns for 
MAXIOTM as compared to its predicates.  
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In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

 
Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that the 
dissimilarities do not affect safety or effectiveness of the device. 
 
 
13.1.3 Device specification: 

(b)(4) 
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Discussion of differences: 

13.1.4 Labeling 
 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 
Device 
description 
and 
Indications 
for use 

Provided in section 1.3 and 
1.8 of IFU   

 Device description provided  Device description provided 

Contraindic
ations/ 

Limitations 
for use 

MAXIOTM is not 
recommended for use on 
patients and organs that are 
not clinically recommended 

Do not use PinPoint system 
if:  the preventive 
maintenance program is not 
up to date or  if any part of 

- 

(b)(4) 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 

for CT guided interventions, 
including those that cannot 
follow instructions during the 
procedure.  
 
Patients and subjects that may 
not be able follow 
instructions appropriate for 
this kind of procedures such 
as infants and children, 
patients affected by 
conditions like Creutzfeld-
Jacob disease, may have to be 
acertined by the hospital for 
such procedures 

 

the equipment is suspected or 
known to be operating 
improperly.   

 Use extreme caution if the 
equipment has been or needs 
to be used on a patient with 
Creutzfeld-Jacob Virus. 

 -MAXIOTM is intended to be 
used only by qualified 
clinician trained by Perfint 
Certified Application 
Specialist 
-Make sure the available 
battery power indicator 
displays green during the 
procedure. 
-Proper device docking is 
necessary for system 
accuracy.  Refer to the 
feedback mechanism to 
confirm proper docking. 
-There is no user 
serviceable/repairable of the 
MAXIOTM system.  Call 
Perfint Service and Support 
for any concerns or questions 

Use of PinPoint requires 
adequate training. 
 
Do not attempt to operate the 
PinPoint system with 
improperly operating 
components or without 
completing the QA 
procedures. 
 
PinPoint should only be used 
for purposes intended for use 
Do not interfere or override 
any of the systems safety 
devices. 

To avoid over-tilt, only 
transport the ig4system when 
the field generator and 
monitor mounting arms are in 
their locked positions. See 
section 2.0, System Transport 
for further description of 
transport position. 
Wheels on ig4 System should 
be locked whenever the 
system isn’t being actively 
positioned to avoid accidental 
rolling. 
ig4 User Input Device must 
be sterile bagged for 
manipulation from the sterile 
field. 
ig4 System is meant to an aid 
to the physician and existing 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 
 
 
 
 
 
 
 
 
 
 
Warnings/ 
Safety / 
cautions 

regarding the operation of the 
MAXIOTM system.  
-Two people are needed to 
move the unit in inclined 
plane. 
-Attempts by one person 
could result in injury or 
damage. Maximum allowable 
floor inclination is restricted 
to 5 deg. 

navigation technologies. The 
ig4 System does not replace 
the physician’s judgment or 
expertise. If at any point 
during the procedure the 
accuracy of the system is 
questioned, the instrument’s 
position should be verified 
using an independent method. 
The ig4 System must be 
plugged from the wall 
receptacle to remove mains 
power. 
ig4 System contains a UPS 
battery for internal power. 
The UPS’s battery outlets 
may still deliver current when 
the system is unplugged but 
the UPS not deactivated. 
The UPS battery in the ig4 
System is recyclable. Refer to 
local codes for the disposal 
requirements. Further 
recycling information can be 
found at www.rbrc.com or in 
the USA only by calling 1-
800-SAV-LEAD or 1-800-8-
BATTERY 
Do not open your ig4 System 
for any reason. There are no 
user-serviceable parts inside 
the ig4 System 
                         
While transporting the ig4 
System, use caution to assure 
that the system does not tip 
more than 10 degrees from 
the vertical while rolling over 
obstacles such as doorway 
threshold and cords. 
Excessive tilt angles may 
result in over-tilt and damage 
the system 
Do not attempt to lift the ig4 
System at any time as there 
are not acceptable lift points 
on the system and over-tilt 
may result in system damage 
Only connect approved 
devices to the ig4 Systems 
Ethernet network port. See 
Section 4.2.2 for additional 
information. 

Cleaning 
precautions 

Avoid spilling of liquids. 
Leakage of liquids inside may 

No liquid spilling 
Do not spray cleaning 

-Do not immerse or expose 
the ig4 system to liquids or 
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 Device 
Labeling MAXIOTM PinPoint ig4 Image Guided System 
 K132108 K974513 K060903 

cause fire or electrical shock 
Do not use any cleaning 
liquid. 
Refer : Section 10 and page 4 
of IFU 
-Shutdown and switch off the 
MAXIOTM system. 
-Remove the power cable to 
disconnect from power 
supply. 
-Unlock the wheels and move 
the MAXIOTM to a free space. 
 

solution on the articulated 
joints (wrist, forearm, etc). 

allow fluids to enter the 
equipment. Such exposures 
may damage equipment, 
product a fire, create a shock 
hazard, or contribute to 
personal injury. 
-Never spray cleaner directly 
on system because it may drip 
inside the system and damage 
circuitry. 
-Do not clean the screen with 
a cleaner containing alcohol 
or acetone, use a cleaner 
intended for use with an LCD 
(liquid crystal display) 
 -Power down and unplug the 
ig4 system prior to cleaning. 
Failure to do so may result in 
personal injury. 

Cleaning 
method 

Use a damp cloth to wipe the 
external surface of the device 
and its axes 

 

Use soft clean cloth with 
cleaning solution such as 
Triton X for the mechanical 
arm.  

Wipe off dust on the ig4 
System and monitor with 
clean, dry, soft cloth. 
Remove any dirt with damp 
cloth and dry immediately 

 
 
Discussion of differences: 
IFUs of all devices explain to the user, device usage, the intended use and description of the 
device. 
As noted in section 13.1.1 above, the indications of use for all devices are substantially similar to 
each other. Hence no new questions of safety and effectiveness arise. 
 
Contraindications as noted in the IFU of MAXIOTM and Pinpoint are common clinical 
contraindications for image guided percutaneous procedures. Hence no new questions of safety 
and effectiveness arise. 
 
Warnings and cautions are similar across the devices. Transportation and cleaning methods of 
MAXIOTM have been discussed and found substantially similar to its predicates. These do not 
raise new questions regarding safe and effective use of the equipment.  
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13.1.5 Accessories and Disposables 
 

 Device 
 MAXIOTM PinPoint  ig4 Image Guided System 
 K132108 K974513 K060903 

Disposables 
End Effector and Instrument Guide, 
Skin Markers, Sterile Drape 

End Effector, Instrument 
Guide, Sterile Drape, 
Skin Markers 

Instrument tracker (vTrack / 
vTrack VL-3), Patient 
tracker (vPad), Sterile drapes  

Optional 
accessories 

Needle Holder, Needle Stabilizer, 
Patient immobilization bed, 
Phantom 

Phantom Universal adapter with EM 
guide, EM tracked needles, 
Phantom  

 
 
Discussion of differences: 

 
The user is instructed in the IFU to cover the axes of the arm with the sterile drape. 

 
MAXIOTM and its predicates provide sterile bio-compatible disposable patient markers or 
trackers that help verify registration. While in MAXIOTM and Pinpoint the laser pointer verifies 
position of the patient marker, in ig4 the patient tracker is referenced by the EM field generator. 
Since the patient markers / trackers in all the devices perform essentially the same function of 
verifying and or achieving registration and all are sterile and bio-compatible, the dissimilarities 
do not raise new question of safety and effectiveness 
  
MAXIOTM and its predicates provide disposable instrument guides or trackers to guide the 
instrument advancement along the planned trajectory. The instrument is advanced through the 
opening of the guide in MAXIOTM and PinPoint while in ig4 the universal adopter containing 
the EM tracker is attached to the instrument and communicates with the field generator to 
provide a visual feedback about the instrument position along the planned trajectory. 
MAXIOTM's instrument guide is a sterile disposable made of material tested for bio-
compatibility and sterilised per USFDA guidance. Since the guide or tracker in all devices 
essentially perform the same function of guiding the instrument, are sterile and bio-compatible 
any dissimilarity does not raise any new question of safety or effectiveness 
  
MAXIOTM and PinPoint support most commonly used percutaneous instruments for 
interventional radiology, while ig4 provides EM tip-tracked instruments with universal adaptors 
for such instruments as accessories. This dissimilarity does not raise new question of safety or 
effectiveness. 
  
As an alternate to manually holding the instrument, the needle holder and needle stabilizer are 
provided as optional accessories have been provided. These could be pasted on the patient to 
support the instrument during the procedure. These disposable accessories are only intended to 
be used after instrument placement and in no way impact the use of MAXIOTM for its intended 
use. These accessories are made of material certified for bio-compatibility and evaluated as per 
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ISO 10993-1:2009 and tested for sterility as per ISO11135-1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact with 
the patient or the user, directly or indirectly, shall be tested in accordance to the most recent 
draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the device. . 
Hence these accessories raise no additional safety or effectiveness concerns for MAXIOTM for 
its intended use as compared to its predicates. 
  
A patient immobilization bed viz, SecureVac Immobilization System manufactured by Bionix 
Development Corporation and cleared by USFDA (K040773) is supplied as an optional 
accessory with MAXIOTM. A patient immobilization bed is commonly used in clinical practice 
for image guided procedures. Refer: “Bionix SecureVac for CT – Letter.pdf “. While the IFU 
recommends use of such a device for stable patient positioning on the CT table, this is entirely 
optional. Use of this accessory does not raise any new question of safety or effectiveness in 
using MAXIOTM for its intended use, as compared to its predicates. 

13.1.6 Performance Test Summary: 
 
Bench tests performed using static phantom in accordance with Perfint’s Quality Management 
System demonstrate that the accuracy targets of the MAXIOTM system were met and the system 
is safe and effective for its intended use. 

Segmentation and Registration accuracy were demonstrated through adequate bench testing and 
also through clinical experience of qualified users.   

Note: Performance test details are provided in Section 13.1.6.1 below. Clinician names and 
credentials are provided in Section 13.1.6.2 below. 

Usability studies with qualified users were conducted in accordance to the guidance document 
HE75 AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

Safety testing performed in accordance with IEC 60601-1, 3rd edition, Medical electrical 
equipment – Part 1: General requirements for basic safety and essential performance 

EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical electrical 
equipment – Part 1-2: General requirements for basic safety and essential performance – 
Collateral standard: Electromagnetic compatibility .  

The laser pointer used for verification of registration complies with 21CFR1040.10 and 1040.11 
– Performance standards for light-emitting products, refer attachment 22. 
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13.1.6.1 Performance Test Details 

The table below provides results of above discussed tests. Refer to section 18&19 for 
comprehensive discussion of all tests conducted to establish device safety and effectiveness. 
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13.2 Conclusion: 
From the comparisons above it can be concluded that, MAXIOTM is substantially equivalent to 
the referenced predicate devices ig4 Image Guided System (K060903) and PinPoint (K974513) 
in terms of its Indications for use, Technological characteristics, Specification, Labeling and 
Accessories and disposables. No new questions of safety and effectiveness arise as compared to 
its predicates. Additionally, the non-clinical tests referenced above prove that MAXIOTM is safe 
and effective for its intended use.   

(b)(4) 
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14 

 
Proposed Labeling: 

This section has been structured as following: 
• Summary of compliance to Blue Book Memorandum #G91-1: Device Labeling Guidance. 
• Labels used in MAXIOTM and their placement 
• Labeling for MAXIOTMviz, Instructions for Use, Service Manual and Promotional material 

14.1 Compliance to Blue Book Memorandum #G91-1: Device Labeling Guidance: 
Requirement Items covered Labeling reference 
Safety and 
effectiveness 

Intended user and recommended conditions for use Section 1.3 of User manual – 
Attachment 10 

Indications for use Indications for use Section 1.3 of User manual – 
Attachment 2 

Contraindications  
Special Patient 
Populations 

Covers patients and clinical conditions to be avoided 
including where clinical discretion is required. 

Section 1.5 of User manual – 
Attachment 10 

Warnings 
   in the IFU and on the device, covers possible injury 

or death to patient, user, maintenance and service 
personnel and possible damage to the device during 
preparation, procedure, maintenance, service, storage 
and transportation of the device. 

User manual – Attachment 
10 

Precautions in the IFU and on the device, covers precautions to 
be taken for safe and effective use of device during 
preparation, procedure, maintenance, service, storage 
and transportation of the device. 

User manual – Attachment 
10 

Adverse Reactions Not applicable  

Restricted Device Not applicable  

Patient Information 
Labelling 

Not applicable  

Disclaimer of Liability Refers to disclaimers related to use of MAXIOTM other 
than as intended, regulatory clearances and user 
experience and warranty. 

Section titled Disclaimer of 
liability in user manual – 
Attachment 10 
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              Figure 14-5: Packing Side I                           Figure 14-6: Packing Side II 

 

                                                  

              Figure 14-7: Packing Side III                       Figure 14-8: Packing Side IV 
                         
Warning label   -                                       Information Label –  

 

The following table provides the details of the labels. 
Label Information Warning Details 
Device 
Labels 
 

2.    Axial Rotation Angle 
4.    Axial Rotation in Side View Label 
5.    Linear Movement Label 
6.    Control Panel Label 
7.    Home Instruction Label 
9.    Connector Label 
10.  Manufacturer Label 
11.  Serial Number Label 
16.  Foot Pedal EE Label 
17.  Foot Pedal Position Label 
18.  Foot Pedal Pullback Label 
19.  Device Range Label 

1. Patient Movement Warning 
Label 

3.  Laser Warning Label 
8.     Device Movement Label 
12.   Loading  Prohibited Label 
13.   Emergency Label 
14.   Hand Crush Warning Label 
15.   MAXIO™ Battery Warning 

Label 
20.   Do Not Lean Label 

Detailed representation 
of the labels 
 
Refer to attachment 8 

Device 
packing 
Labels 
 

21.  Package Handling Label 
22.  Package Storage Label 
23.  Product Name and Manufacturers 
Address 

24.    Fork Lift Entry Prohibited 
Label 
25.    Shock Watch Label 
26.    Tilt Watch Label 

Detailed representation 
of the labels 
 
Refer to attachment 8 

Sterile 
product 
packing 
Labels 

Sterile product packing labels 
 

Sterile product packing labels 
 

Detailed representation 
of the labels 
 
Refer to attachment 9 
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14.3 Labeling included with the Device 
 

a. A User Manual as found in Attachment 10 is shipped with MAXIOTM.  
 
The user manual covers Indications for Use, General Warnings, Disclaimer of Liability, 
Contra Indications, Device Symbols and Labels, Alarms, Messages and Information, 
Device Description, Device, Construction, Device Operation during Procedure 
including Patient handling,  Parking and Transportation, Cleaning and Maintenance, 
Specification, Warranty Information and Trouble-shooting.  
The User Manual along with a Quick Reference Guide for Planning is available on the 
Planning Assistance Software of the MAXIOTM, for the user to access at any time during 
the procedure.  
 

b. A Service Manual including installation and servicing instructions as found in 
Attachment 11 is shipped with MAXIOTM. 
 
The Service Manual covers working principle, pre-installation checks, device receiving 
and unpacking, installation, preventive maintenance, diagnosis and trouble shooting, 
safety pre-cautions related to use and service of the device, management of customer 
property including data and privacy, customer training and handover.  
A copy of the Service Manual is available for access by trained service personnel, using 
secure login on the MAXIOTM Planning Assistance Software. 

14.4 Advertising and /or promotional materials 
 

The product brochure is provided in Attachment 12 
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15 

MAXIOTM uses sterile disposables and optional sterile accessories as below 
Sterilization and shelf life: 

 
Disposables End Effector, Instrument Guide, Skin Markers, Sterile Drape 

Optional accessories 
Needle Holder, Needle Stabilizer, patient immobilization bed, 
Phantom 

 
The user is instructed in the IFU to cover the axes of the arm with the sterile drape. 
 
All disposables and accessories are EO sterilized and packed by a contractor using a traditional 
sterilization method compliant to ISO 11135-1: 2007 standard.   
 

• Sterilization method - EO 
• Sterilization process Validation – Refer to attachment 13 -  “MAXIO Sterilization 

process validation protocol.pdf”  and “MAXIO Sterilization process validation  
report.pdf.” 

• Packing Description –  
o Packed in self sealant pouches made from 3M (3M™ Steri-Dual™ ECO – 8607 

& 8603) which comply with ISO 11607 (Packaging for terminally sterilized 
medical devices) & is CE marked. 10 numbers of such pouches are in turn 
packed in a box made of 3 ply corrugated sheet. 

• Maximum residual levels – EO - 4mg, ECH – 9 mg 
• Acceptable SAL - 10-6 

 
The sterilized disposables have been tested for Sterilization residuals, Bio-burden (?),  sterility, 
packaging integrity and shelf life. Refer to attachment 23 – “Work instruction for validation of 
sterile consumables.pdf and Sterile consumables validation  acceptance report.pdf” for test 
protocols and results respectively.  
 
Additionally the sterilization process would be validated periodically, as per Perfint’s Quality 
Management System.   
 
The sterilized disposables and accessories will be labeled appropriately as in attachment 9, 
including information that product has been provided sterile, the type of sterilization used, 
shelf-life and any necessary instruction for storage and preservation.  
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16 
 

Biocompatibility: 

All disposables and accessories of MAXIOTM that come in direct or indirect contact with the 
patient and  / or  user during the procedure are evaluated for biocompatibility considerations 
according to FDA guidance ANSI/AAMI/ISO 10993-1, Biological Evaluation of Medical 
Devices- Part 1: Evaluation and Testing within a risk management process: 2009. Refer to 
Attachment 14 - “Accessories & Consumables”. In addition all disposables that may come in 
contact with the patient or the user, directly or indirectly, shall be tested in accordance to the 
most recent draft US FDA guidance dated April 23, 2013, prior to commercial marketing of the 
device 
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17 

17.1 Software description 

Software: 

The software of MAXIOTM is known as the MAXIOTM Suite. The MAXIOTM Suite consists of 
• Planning Assistance Software that performs the following functions: 

o Handle network activity to receive CT images   
o Provide Image based models and a provision to overlay received CT images for 

visualization 
o Provide tools for the physician to define a target  and trajectory, select an 

instrument to access the target and display a virtual model of instrument 
performance 

o Manage user interaction for the above.  
 

• Stereotactic Device Control Software that performs the following functions: 
o Convert the physician created plan to set of coordinates for spatial positioning 

and orientation of the instrument guide. 
o Communicate the coordinates and user commands to the motion control system 

and docking system of the electromechanical multi axis arm 
 

• Computer System consisting of: 
o A CPU which runs the Planning Assistance Software and Stereotactic device 

Control Software of the MAXIOTM suite and placed at the base of a Stereotactic 
Device, 

o A display monitor and touch pad through which the user interacts with the CPU 
and  

o Battery backup connected through an isolation transformer to protect the system 
against power disturbances. 
 

The MAXIOTM Suite provides a workflow-based graphical user interface that assists the 
clinician to plan and perform an interventional procedure. This workflow has been 
designed to ensure that the clinician reviews and acknowledges the correctness of the 
planning elements for the procedure, as the workflow and resulting plan for the procedure 
are completed. The end-user does not have access to any operating system function or 
system configuration panels. 
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17.2 Level of Concern: 
The level of concern for MAXIOTM system software has been determined to be Moderate, 
according to table 18-1 below. Refer FDA’s “Guidance for the Content of Premarket 
Submissions for Software Contained in Medical Devices, Tables 1 – 2. 

 Level of Concern Questions 
 

Y / N Comment 

 Major Level of Concern Questions   
1.  
 

Does the Software Device qualify as Blood Establishment Computer 
Software? (Blood Establishment Computer Software is defined as software 
products intended for use in the manufacture of blood and blood 
components or for the maintenance of data that blood establishment 
personnel use in making decisions regarding the suitability of donors and 
the release of blood or blood components for transfusion or further 
manufacture.) 

N NA 

2.  Is the Software Device intended to be used in combination with a drug or 
biologic? 

N NA 

3.  Is the Software Device an accessory to a medical device that has a Major 
Level of Concern? 

N NA 

4.  Prior to mitigation of hazards, could a failure of the Software Device result 
in death or serious injury, either to a patient or to a user of the device? 
Examples of this include the following: 

N NA 

  Does the Software Device control a life supporting or life 
sustaining function? 

N NA 

  Does the Software Device control the delivery of potentially 
harmful energy that could result in death or serious injury, such as 
radiation treatment systems, defibrillators, and ablation 
generators? 

N NA 

  Does the Software Device control the delivery of treatment or 
therapy such that an error or malfunction could result in death or 
serious injury? 

N NA 

  Does the Software Device provide diagnostic information that 
directly drives a decision regarding treatment or therapy, such that 
if misapplied it could result in serious injury or death? 

N NA 

  Does the Software Device provide vital signs monitoring and 
alarms for potentially life threatening situations in which medical 
intervention is necessary? 

N NA 

 Moderate Level of Concern Questions   
 Is the Software Device an accessory to a medical device that has a 

Moderate Level of Concern? 
Y Refer to Risk 

Analysis 
Attachment 2 

 Prior to mitigation of hazards, could a failure of the Software Device result 
in Minor Injury, either to a patient or to a user of the device? 

Y Refer to  Risk 
Analysis 
Attachment 2 

 Could a malfunction of, or a latent design flaw in, the Software Device 
lead to an erroneous diagnosis or a delay in delivery of appropriate medical 
care that would likely lead to Minor Injury? 

N NA 

Table 18-1: Software Level of Concern Table 
Discussion:  
MAXIOTM along with MAXIOTM Suite is an accessory to CT which has a moderate level of 
concern and also the risk analysis. 
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17.3 Software Documentation: 

(b)(4) 
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17.4 Cybersecurity Documentation: 
The below table gives reference for software documentation provided in accordance to FDA’s 
“Guidance for the Content of Premarket Submissions for Management of Cybersecurity in 
Medical Devices” 
 

SOFTWARE 
DOCUMENT 
PROVIDED 

DOCUMENT REFERENCE 

Cybersecurity Controls Section 5 of above guidance, Cybersecurity 
Documentation. 

Supplemental 
Traceability Analysis-
Cybersecurity 

Section 5 of above guidance, Cybersecurity 
Documentation. 

 
 
18 

 
Electromagnetic Compatibility and Electrical Safety: 

MAXIOTM system is compliant with the following standards: 
a. IEC 60601-1 Safety Compliance Test Report, Attachment 18 
b. IEC 60601-1-2 EMC Compliance Test Report, Attachment 19 

 
19 
 

Performance testing – Bench:  

Product has been tested for safety, performance, usability and compliance to specifications. 

Compliance to safety and EMI / EMC requirements has been discussed in section 18 above. 

Compliance to sterility and biocompatibility requirements has been discussed in section 15 and 

16 above. 

The tables below summarize results of performance, usability testing and compliance to 

specifications and participating clinician names and credentials: 
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19.1 Performance Test Details  
(b)(4)
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19.5 Pre-shipment quality checks: 
Every unit of MAXIO™ shipped to the customer is subject to final quality check for key 
parameters related to critical components traceability, EMI / EMC components check, 
Functional testing, Electrical safety testing, Laser power testing by trained resources. In 
accordance with quality system requirements DMR and DHR records documenting the above 
are retained and stored.  
 
20 
Not applicable. 

Performance testing - Animal: 

 
21 
Not applicable. 

Performance testing – Clinical: 

 
22 
Contact Person: Nandakumar Subburaman, 

Submitter's Name and Address 

Address:   Perfint Healthcare Pvt. Ltd., 
No. 16, III Floor, South West Boag Road, 
   Chennai 600017, Tamil Nadu, India 
Telephone:   +91 9840664381 
Facsimile:  +91 44-2434-5911 

 
23 
Contact person:  Al Pacheco 

Contact Person and Telephone/Facsimile Numbers 

   Certified Compliance Solutions, Inc. 
                             11665 Avena Place, Suite 203 
                            San Diego, CA. 92128 USA 
Phone number:  (858) 675-8200 
Fax number:   (858) 675-8201 
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1835 Market Street, 29th Floor
Philadelphia, PA 19103
T +1 267 675 4600
F +1 267 675 4601
www.hoganlovells.com

Hogan Lovells US LLP is a limited liability partnership registered in the District of Columbia. Hogan Lovells refers to the international legal practice comprising Hogan Lovells
US LLP, Hogan Lovells International LLP, Hogan Lovells Worldwide Group (a Swiss Verein), and their affiliated businesses with offices in: Abu Dhabi Alicante Amsterdam
Baltimore Beijing Berlin Brussels Caracas Colorado Springs Denver Dubai Dusseldorf Frankfurt Hamburg Hanoi Ho Chi Minh City Hong Kong Houston
London Los Angeles Madrid Miami Milan Moscow Munich New York Northern Virginia Paris Philadelphia Prague Rome San Francisco Shanghai Silicon
Valley Singapore Tokyo Ulaanbaatar Warsaw Washington DC Associated offices: Budapest Jeddah Riyadh Zagreb

April 9, 2014

By Hand Delivery

U.S. Food and Drug Administration
Office of Device Evaluation
Center for Devices and Radiological Health
Document Control Center - WO66-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

Attn: Mr. Robert A. Sauer (WO66-G246)

Re: Perfint Healthcare Pvt. Ltd.’s MAXIO™ Device (K132108) – Responses to FDA’s
October 11, 2013, Additional Information Request

Dear Mr. Sauer:

We are writing on behalf of our client, Perfint Healthcare Pvt. Ltd. (“Perfint” or “the company”), to
respond to the additional information request in the Food and Drug Administration’s (“FDA” or the
“Agency”) October 11, 2013, correspondence regarding the company’s 510(k) premarket notification
for its MAXIO™ Device (“MAXIO” or the “Product”) (K132108). This response letter also addresses
any additional concerns raised by the Agency in the pre-submission interaction (Q131587) and the
subsequent February 11, 2014, teleconference.

According to the instructions on the FDA website, an electronic copy (“eCopy”) is provided with this
submission and the eCopy is an exact duplicate of the paper copy, with the exception of a video
illustrating use of the device. We have included a placeholder at Attachment 23 directing the
Agency to the appropriate location of the video in the eCopy.

MAXIO™ is a user controlled, stereotactic accessory to a Computed Tomography (CT) system
intended to assist in the planning and manual advancement of one or more rigid straight instruments
during CT guided percutaneous interventions. MAXIO™ is indicated for use with rigid straight
instruments, such as needles and probes used in CT guided percutaneous interventional procedures
performed by trained users on organs and anatomical structures in the thorax, abdomen and pelvis.

For convenience of review, each of the Agency’s additional information requests is listed below,
followed by Perfint’s response to each item. Volume I includes the main response as well as all of
the referenced attachments, with the exception of the updated software documentation, which is
included in Volumes II through X. The only changes made to the software, which has been revised
to version 2.0U, were in response to FDA’s additional information requests. Software verification
and validation testing was performed on the final software release incorporating these changes, and
the results confirmed the software’s performance.
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510(k) Document Control Center – WO66-G609
April 9, 2014

Perfint considers its intent to market the MAXIO™ device as confidential commercial information.
The Company has not disclosed its intent to market this device to anyone except its employees,
others with a financial interest in the Company, its advertising or law firms, and its consultants. The
Company, therefore requests that FDA not disclose the existence of this application until such time
as final action on the submission is taken.

In addition, some of the material in this application may be trade secret or confidential commercial or
financial information within the meaning of 21 C.F.R. § 20.61 and therefore not disclosable under the
Freedom of Information Act even after the existence of this application becomes public. We ask that
you consult with the Company as provided in 21 C.F.R. § 20.45 before making any part of this
submission publicly available.

The information in this letter was provided by Perfint Healthcare Pvt. Ltd. to Hogan Lovells for
submission to FDA, and Perfint is solely responsible for the completeness and accuracy of this
information. We believe that the information provided in this letter is sufficient for FDA to find the
MAXIO™ device substantially equivalent to its predicate devices for the listed indications. If you
have any questions regarding the information contained in this letter, please contact me at the
number below. Upon clearance of the device, please fax the substantial equivalence letter to me at
(267) 675-4601.

Sincerely,

Janice M. Hogan
Partner
Hogan Lovells US LLP
D (267) 675-4611

Enclosures

cc: Nandakumar Subburaman, CEO, Perfint Healthcare
Gnanasekar Velusamy, Principal Product Architect, Perfint Healthcare
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JAK
8

K060903 Ig4 Image guided system Veran Medical Technologies,Inc.

K974513 Pinpoint Philips Medical Systems

CT stereotactic accessory

MAXIO V2

Q131587

8

JAK 21CFR 892.1750 Computed tomography x-ray systme
8

Radiology

MAXIO! is a user controlled, stereotactic accessory intended to assist in the planning and manual advancement of one or more instruments during Computed
Tomography (CT) guided percutaneous procedures. MAXIO! permits physician verification of patient position prior to needle advancement and monitoring of
respiratory levels during the procedure. Image registration and overlay tools available in MAXIO! are intended to provide guidance to the user during planning and
instrument placement. MAXIO! is indicated for use with rigid straight instruments such as needles and probes used in Computed Tomography (CT) guided
percutaneous interventional procedures performed by trained users on organs and anatomical structures in the thorax, abdomen and pelvis.
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IEC Third Edition

12/01/2005

IEC 60601-1-2 IEC Medical electrical equipment Part 1-2: General requirements for
basic safety and essential performance Collateral standard
Electromagnetic compatibility Requirements and tests

Third Edition

03/01/2007

IEC 60601-1-8
IEC

Medical electrical equipment - Part 1-8: General requirements for
basic safety and essential performance Collateral standard: General
requirements, tests and guidance for alarm systems in medical
electrical equipment and medical electrical systems

Second edition

10/01/2006

ISO 62304
ISO

Medical device software Software lifecycle processes First Edition
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ISO 14971
ISO

Medical devices Application of risk management to medical devices

31/07/2009

HE75
AAMI/ANSI

Human factors engineering - Design of medical devices

01/01/2009

ISO 10993-1 ISO Biological evaluation of medical devices Part 1: Evaluation and
testing within a risk management process

Fourth edition
15/10/2009
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WARNING: Incorrect use of needle guides may result in inaccurate placement of needles.
Ensure that the marking found on either sides of the instrument guide is the same as the
chosen needle gauge as shown on Figure 2-26 (a).

AI letter Question 7f:

The cleaning instructions (User Manual, Section 10.3) are inadequate. Table 10.1 refers to use of a “damp
cloth” in 5 different places, but does not specify what may be used to dampen the cloth. Also, any portion
of the device or accessories that may come into contact with the patient or be splashed by body fluids
must be capable of withstanding cleaning and disinfection with any “regular hospital cleaning agent” (the
term used to describe the cleaning agents that can be used on the InstaReg Mat). Please be certain that
these portions of the device and accessories can withstand this type of cleaning, and revise the cleaning
instructions accordingly.

Sponsor Response (AI-7f):

The cleaning instructions in the User Manual have been updated for usage of a sponge, cloth or paper
towel dampened using the recommended cleaning agents “Madacide –FD germicidal solution and Virex
II 256. The parts of the device (Axes, InstaReg Plate, Curtains (way cover)) that can potentially come in
contact with body fluids have been tested with these above mentioned agents and found to withstand
the cleaning effects. The MAXIO device cleaning verification protocol and the report of the executed test
results have been included in the response package. See Attachment 18-M.

The table below contains extracted language from the User Manual regarding these changes: (See
Attachment 2 – Chapter 13 system cleaning; Table 3 cleaning instructions on page 87)

S No Component Cleaning Instruction

1 MAXIO device axes
and wave covers

 Use a cloth damped in water to wipe the external surface of the
device and its axes.

 Use sterile drape covers in order to reduce the risk of patient
infection.

Use regular hospital cleaning agents like MadaCide-FD Germicidal
Solution, Virex II 256 to clean the axis in case of any spill.

2 MAXIO Console,
touchpad.

 Use a damp cloth to wipe the parts before every procedure.

3 InstaReg mat  Use any regular hospital cleaning agent like MadaCide-FD
Germicidal Solution, Virex II 256 to clean the plate.

 Use only damp cloth to wipe the plastic plate that covers the
pattern. Do not use any cleaning liquid.
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S No Component Cleaning Instruction

4 Patient
immobilization bed

 Moisten a soft, non-abrasive, folded cloth with mild
disinfectant/Germicidal cleaner.

 Wipe the bed gently with the above cloth in the areas where blood
stains are present after performing each procedure.

 Dry the bed before next procedure by wiping down the bed with a
dry cloth

 The cleaner being used should be CFC (ChloroFluroCarbon) free.

5 Breath hold monitor
unit

 Use a damp cloth to wipe and clean the unit and belt.

Refer to:

1. Attachment 2 - User manual - Chapter 13 , section 13.3

2. Attachment 18-M - Device cleaning verification protocol and results

AI letter question 7g:

The device labeling specifies that user training be completed prior to using the subject device. Please
summarize this prescribed user training.

Sponsor Response (AI-7g):

The training materials have been developed based on the company’s commercial experience outside the
United States for over a year. To date, 15 installations have been performed, with one or more users
trained at each installation based on similar training materials to those that will be used in the United
States. A summary of the user training is included as Attachment 6.

AI letter Question 7h:

The proposed device labeling includes a warning regarding use of a laser around a conscious patient. This
warning should also address use around unconscious patients who cannot actively avoid eye contact with
the laser. Please revise the labeling to address this concern.

Sponsor Response (AI-7h):

The warning in the proposed device labeling regarding use of laser has been modified to include the
following:

See Attachment 2 –User manual (sections 2.2.2, 9.1)

WARNING: The laser unit is defined as a Class 2 laser product. Do not look
directly into the laser beam. Patients should be instructed to close their eyes
whenever the laser is activated. For patients not able to follow instructions,
precaution should be taken to protect the eyes from coming into contact with the
laser. Failure to do so may cause permanent injury to the eyes
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AI letter Question 7i:

The proposed device labeling states that, “Patient Movement may necessitate re-scanning. The clinician
should monitor patient movement more closely when performing any procedure close to vital organs.” It
is unclear how the user is to assess when patient movement necessitates re-scanning. Please revise the
labeling to provide guidance on when re-scanning is necessary.

Sponsor response (AI-7i):

The User Manual has been revised to advise the user to check on the laser cross hair alignment with skin
markers to confirm patient position to avoid inaccuracies due to patient movement. Instructions to
rescan in case of failed patient position confirmation have been included. Also, the statement has been
modified as below “Patient movement and Respiratory motion may occur between the time of imaging
and needle placement. This could lead to target displacement from imaged position.

“MAXIO is supplied with a patient immobilizer called SecureVac immobilization system from Bionix, skin
markers from IZI and a respiratory level monitoring accessory called Breath Hold from Medspira. The
immobilizer is intended to minimize patient movement and may be used as instructed in the user
manual. Additionally prior to needle advancement, the user must verify if the respiratory level as shown
on the ‘Breath hold’ is acceptable and if the laser cross hair is aligned to the skin marker. In case of a
failed Patient Position Confirmation (if the laser cross hair is not aligned with one or more skin markers),
the patient must be rescanned and a new procedure planned.”

See Attachment 2 – User Manual (section 9.1, 9.2)

Step 9: If there is any deviation in the position of one or more markers, re-scan the patient and plan on

the new images.

WARNING: Patient movement after patient position confirmation and before needle
placement may lead to incorrect positioning of the needle. Care should be taken to
avoid patient movement throughout the procedure.

In case of any patient movement detected, repeat patient position confirmation before
needle placement.

AI letter Question 8:

Please clarify whether the device Name “MAXIO” is an abbreviation.

Sponsor Response (AI-8):

MAXIO is not an abbreviation and is the trade name of the proposed product.

WARNING: Patient movement during or between image acquisition and planning
may lead to inaccuracies in the procedure. In case of a failed Patient Position
Confirmation (if the laser cross hair is not aligned with one or more skin markers), the
patient must be rescanned and a new procedure planned.
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AI letter Question 10:

You state that your device use is limited to individuals qualified to perform CT-guided interventional
oncology. This requirement appears inconsistent with an intended use that includes biopsy, aspiration and
drainage, for the following reasons: (1) guidance during a procedure other than ablation does not require
interventional oncology qualifications, and (2) qualifications to perform CT- guided interventional
oncology (i.e; ablation) do not necessarily mean that a user is qualified to perform CT- guided biopsy,
aspiration, or drainage. Please clarify your labeling to be internally consistent.

Sponsor Response (AI-10):

The intended use has been modified per FDA’s previous recommendation to eliminate reference to
specific procedures types as discussed in response to Question 1 above. Therefore, the intended user
population is now described as “Physicians trained for CT guided Procedures.”

Refer to:

1. Attachment 1 - 510 k summary

2. Attachment 2 - User Manual
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AI letter Question 11:

Your device’s Main control Panel uses yellow LEDs to indicate successful completion of a task, and a red
LED to indicate an error. This is potentially confusing, because the standard convention is to use a green
indicator to indicate successful completion or an adequate condition. Furthermore, your Device Status
icons (User Manual, Section 3.10.3 and Figure 3-17) follow the usual convention. Please explain the
inconsistent use of color in the Main Control Panel. Alternately, please use green LEDs instead of yellow
ones on the Main Control Panel.

Sponsor Response (AI-11):

The Yellow LEDs on MAXIO’s Main Control Panel have been changed to green to indicate device
readiness. The green LED indicates successful completion and the red LED indicates an error condition as
per the standard convention. This has been appropriately captured in section 2.1 of the User Manual.

See Attachment 2 - User Manual section 2.2.1, control panel

AI question letter 13:

You provided package integrity testing, but you did not provide a description of the proposed packaging
for the disposables and accessories intended to be provided sterile to the end user. This information is
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needed to ensure the safety and effectiveness of the subject device. Please provide a description of the
packaging used for the sterile device.

Sponsor Response (AI-13):

The Packing drawings are attached with this response in Attachment 4.

Performance testing
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QSUB letter comment 15c Contd…

Also, the user manual (page 32) notes that “The EE opening and closing (clamp or unclamp) are triggered
by the physician by means of control keys on the main control panel or the green key of the foot switch.”
Please clarify if there is also a manual override to release the grippers.

Sponsor Response (PL-15c - 2):

MAXIO provides manual override for the EE opening with the help of the “Emergency Switch”. By
pressing the Emergency Switch at any time, the user can release the needle guide from grippers and
reset the system. Emergency Switch is designed as a direct hardwired control (not software controlled)
to trigger opening of the gripper and reset the system.
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AI Letter Question 15e)

Please clarify the behavior of the mechanical arm under various anticipated conditions including power
loss and recovery, pull- back commands, docking commands, home commands, initialize commands, and
emergency commands. Please specify which commands/behavior are available during probe alignment
activities.

Sponsor Response (AI-15e):

A summary of the behavior of the mechanical arm under various conditions has been provided below.

Power Loss:

The system is designed to automatically switch to backup battery power in the event of AC power loss.

The system is designed to have independent battery backups for the mechanical arm and the computer.

The mechanical arm battery backup is designed to support 3 hours of backup under full charge.
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Alerts are provided to the user at the following conditions of mechanical arm power availability:

When the AC power is not available and battery charge is more than 75% - Low priority alarm*

When the AC power is not available and the battery charge is between 75% and 25% - Medium priority
alarm*

When the AC power is not available and the battery charge is below 25% - High priority alarm*

The system does not allow for initiating a positioning if the device is not connected to AC source and the
battery backup available is below 25%.

* - as per IEC 60601-1-8 2nd Edition definition of low medium and high priority alarms.

The table below provides the behavior for other commands:

Table 3 Mechanical arm commands

Mechanical
arm
command

Initiation Behavior Availability During
probe alignment

Initialize “Home” Key switch
press

To initialize each axes to its predefined position.
This is a mandatory operation upon power on.

No – key disabled

Dock /
Undock

“Docking” Key switch
press

To dock / Undock the device to the InstaReg floor
mat.

No – Key disabled

Position (UI
button)

“Position” button in the
computer screen UI

To send the planned position information to the
mechanical arm.

No – UI Key disabled

Position “Position” Key switch
press when “position”
key switch light is
flashing

To position the mechanical arm to the received
position

No – Key disabled

Clamp /
release EE

“clamp / release” key
switch press

Move the end effector arms to clamp / release
the needle guide

Yes – only after the
mechanical arm
positions the EE in
the right position
and acts as a toggle
to clamp and release

Pull back “Pull back” Key switch
press

Moves the end effector away from the needle
insertion area to facilitate free movement of
patient along with the CT couch when the needle
is still inside the patient.

No – Key disabled

Home “Home” Key switch
press

Moves the device to the predefined home
position.

No – key disabled
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Mechanical
arm
command

Initiation Behavior Availability During
probe alignment

Emergency
Switch

“Emergency” key press Emergency switch is hard wired to all (X1, X2, Y,
Z, A, B, EE, Docking) controllers hardware reset.

EE clamped state - When pressed– releases EE
and hardware reset of all controllers are
performed so the device freezes at its current
position and a high priority alarm is activated.

EE unclamped state - hardware reset of all
controllers are performed so the device freezes
at its current position and a high priority alarm is
activated.

Power cycling needs to be performed to restart
the device from an emergency stop.

Yes

AI letter Question 15f)

The subject device requires the use of a sterile drape; however the submission does not appear to include
testing to demonstrate the feasibility of the draping procedure or analysis of the final sterile barrier
(identification of potential pressure points causing puncture and an analysis of the end effector/ Laser
interface). Further, the device labeling does not appear to include comprehensive instructions for using
the sterile drape. Please provide supporting information regarding this accessory.

Sponsor response (AI-15f):

As per the Agency’s request to demonstrate the feasibility of draping and effectiveness of maintaining
the sterile barrier through the procedure, testing has been performed to demonstrate that the drape:

a) Allows interactions with end/effector/laser;

b) Provides coverage to the parts that are likely to be in the sterile zone during regular usage;

c) Allows use of the MAXIO device through the full range of angles, orientation and positioning;

and

d) Prevents fluid ingress.

The test data has been provided in the drape testing report. The User Manual has been revised to
include comprehensive instructions for using the sterile drape.

Updated documents:

1. Attachment 2 – User Manual.Chapter:2 ,section 2.2.3 disposables sterile drapes

2. Attachment 18-N – Drape testing protocol and results
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AI letter question 15g)

The subject device appears to be specified for use with a number of accessory items including an external
immobilizer bed, a breath hold monitor, a needle skin holder, skin markers, etc. As currently specified,
these accessories appear to be optional and the user is expected to utilize them as deemed necessary;
however, these accessories seem necessary to complete the indicated use of the subject device. Please
clarify whether these accessories are optional. If they are optional, please validate the system with and
without these accessories. If they are required, please validate the system with them and provide
comprehensive instructions for their use.

Sponsor response (AI-15g):

The list of accessories mentioned below are required and necessary to complete the indicated use of
MAXIO. As per the Agency’s instructions, the system has been validated with all the listed accessories.

Accessories to be used mandatorily:

1. Disposable Skin Marker (See Attachment 12 – Breath hold study for testing of use of skin

markers)

2. Disposable Drapes (See Attachment 18-N for the testing of disposable drapes)

3. Breath hold monitor (See the Clinical Data Summary at Attachment 11 and Attachment 12 for

device performance with the use of the Breath Hold)

4. Patient immobilization bed (See Attachments 11 (Clinical Data Summary), 12 (Breath Hold

Study) and 5-A (Accuracy of tumor targeting study for device performance with use of Patient

immobilizer bed)

Please note that item 1 and 3 above were optional at the time of submission to the FDA. The 170
clinical procedure summary of clinical usage outside of the United States (Attachment 11) demonstrates
that MAXIO stereotactic navigation is accurate and repeatable with and without these controls.
However subsequent to the AI question 15g we propose to make these controls mandatory and have
updated the user manual accordingly.

Accessories removed from the submission:
1. Needle holder

2. Needle stabilizer

Needle Holder and Needle stabilizer were proposed to be optional accessories intended to help stabilize
the instrument, post its placement and after MAXIO is disengaged. These may be used with our without
MAXIO. These accessories do not impact the intended use or safety or effectiveness of the proposed
device. We do not have verification data on the use of these accessories since these are yet to be
marketed outside of the United States. We have removed these from the submission and these shall not
be marketed in the United States. Accordingly, documents have been updated (Refer to Attachment 4-
B (MAXIO consumables labels) and Attachment 8 (Accessories and Consumables).

AI letter Question 15h

The subject device is described as displaying and planning simulated ablation volumes based upon
performance data provided by the instrument manufacturer or as specified by the user. However, we are
unclear how this performance data is collected an applied to the subject device, given the various clinical
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parameters that can be selected in the use of a third party RF system. Please clarify this feature and fully
describe how performance data is collected, implemented and verified for use with the subject device.
Please also list all currently compatible probes and the associated performance data that supports their
use.

Sponsor response (AI-15h):

The ablation volume display feature is based on the performance data available in the IFU supplied by
the probe manufacturer.

In MAXIO, a drop down menu listing all the supported probes is available for the user to select the
required probe during planning. Refer to User Manual for the list of probes listed in MAXIO currently.

Upon selection of a particular probe, MAXIO displays the parameters of the probe and the ablation
volume corresponding to those parameters, as shown in the manufacturer IFU. If the IFU provides
multiple parameter settings and accordingly multiple ablation volumes for any probe type, then each
such setting is shown as a separate probe type in MAXIO drop down menu.

The selection made in the MAXIO™ UI is only for display of probe manufacturer stated ablation volume
parameters and is not used to communicate with the ablation generator in any way.

Further, the feature is not intended to simulate ablation volumes though the current UI and user manual
have been found to contain terminology that could be suggestive of ablation volume simulation. The
company proposes to correct this inconsistency in language as follows:

a. The phrase “show thermal simulation” used in the UI, user manual, and elsewhere has been

replaced with “ablation volume”.

b. The static disclaimer displayed in the user interface throughout the planning and needle

placement phase of the workflow which currently reads:

“Ablation volume is graphical representation as per energy device manufacturers IFU and may

not take into account important in vivo tissue dynamics that can affect ablation size such as

vascularization type, temperature and impedance”.

- has been replaced with

“The displayed ablation volume for the chosen probe and settings is a reproduction of the data

stated in the ablation device manufacturer IFU. This data does not take into account important

in vivo tissue dynamics that can affect ablation size such as tissue vascularization, type,

temperature and impedance. This selection does not control the actual settings selected in the

energy device. “

AI letter question 16a-i:

In your submission, you have provided verification reports describing piecewise performance testing of
different steps of procedures. However,

i) You do not appear to have provided complete testing of the system with and without the
accessories, particularly the breath hold monitor unit.
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Sponsor Response (AI-16a-i):

Refer to Attachment 18-B for the system capability validation protocol and results.

Refer to Attachment 12 for device performance with use of Breath Hold.

Also, Refer to:

• Attachment 11 – Clinical data summary that demonstrates MAXIO stereotactic navigation is

accurate and repeatable under clinically relevant and worst case conditions including with and

without breath-hold, patient immobilizer.

• A 20 patient, 40 tumor liver Ablation Study using MAXIO performed at University of Malaya Medical

Center, Kuala Lumpur, Malaysia demonstrates that MAXIO stereotactic navigation is safe and

accurate for liver tumor ablation under respiratory motion management using breath-hold

technique. (See Attachment 5-A)

• Response to AI Question 15 above for a discussion on the use of other accessories.

AI letter question 16a-ii:

Phantom testing is not adequate to demonstrate safety and effectiveness for a device that guides a
multistep process in a patient, because phantom testing cannot account for cardiac or respiratory
motion, or peristalsis.

Sponsor Response (AI-16a-ii):

Refer to response to Question 15 for a discussion on how MAXIO stereotactic navigation is accurate and
repeatable under clinically relevant and worst case conditions – the discussions cover analysis of 170
patient procedure data from outside of the USA, 40 tumor ablation study performed on MAXIO at the
UMMC Kuala Lumpur and an animal study performed at Memorial Sloan Kettering Cancer Center that
proves that MAXIO helps physicians achieve targeting accuracy similar to the experts with significantly
fewer needle manipulations and check-scans and hence the radiation dosage to physician and patient.

AI letter question 16a-iii:

Your testing did not include placement of multiple probes or validation of the thermal simulations for
ablation volume.

Sponsor Response (AI-16a-iii):

The 170 needle placement clinical data from commercially marketed MAXIO use outside of the USA,
provides details on Stereotactic accuracy (3D Distance) of MAXIO across number of needles used.
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Table 4 Clinical data for Stereotactic accuracy of MAXIO across number of needles

Needle used / procedure Count Average of 3D Dist. StdDev of 3D Dist.

1 136 2.6 2.2
2 8 1.6 2.3
3 6 2.4 0.8
4 20 2.9 1.2

Grand Total 170 2.6 2.1

Table 5 Clinical data for Stereotactic accuracy of MAXIO across # needles used

Needle used Count Average of 3D Dist. StdDev of 3D Dist.

1 136 2.6 2.2

>1 34 2.5 1.5

Grand Total 170 2.6 2.1

From the tables above, it can be noted that 34 of 170 procedures involved placement of more than one
needle. Stereotactic accuracy of MAXIO for such procedures was 2.5 +/- 1.5 mm and found to be
repeatable for various probe count.

In Addition,

1. The test report in Attachment 18-D (Probe Placement Validation Protocol) provides evidence for

verification of system usage with multiple needles.

2. The test report in Attachment 18-F (Thermal Simulation Validation Protocol) provides validation that

the thermal ablation volumes overlaid on MAXIO UI were comparable to the manufacturer’s IFU

data.
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QSUB additional comments 2:

You have provided information regarding five different studies that you intend to use to support the safety
and effectiveness of your device, and to respond to the deficiencies in FDA’s request for additional
information. In general, the information included in these studies is incomplete and does not allow for a
full evaluation of the data. In order to fully evaluate these studies please provide the following:

QSUB additional comments 2a:

Clinical data from commercially marketed MAXIO use outside of the USA [Attachment 1]
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QSUB additional comments 2a-ii:

You did not provide outcomes data (e.g., adverse event information, passage into/through critical
structures) for the clinical information in Attachment 1. Please provide any/all information related to
outcomes.

Sponsor Response (PLA-2a - 2):

In 170 placement procedures, there were no clinical complications recorded excepting for 2 cases
of lung biopsy, where pneumothorax post needle placement was observed. However that didn’t not
require any intervention.

There were 5 procedures performed at Tata Memorial Hospital Mumbai where due to patient /
respiratory movement the needle trajectory collided with the rib. The physician could adequately
intervene to dis-engage the needle from the MAXIO end-effector, perform verification scan and
manipulated the instrument to reach the target. None of these cases reported trauma or any adverse
event.

Similarly in 1 procedure at Tata Memorial Hospital the physician preferred to re-plan on a verification
scan image after anesthesia needle placement. However that image couldn’t be transferred to MAXIO
and so the physician performed the rest of the procedure without MAXIO assistance.

QSUB additional comments 2a-iii:

You provide clinical case reports from 170 needle insertions. Three cases were excluded because the
device was not calibrated. It is unclear why the device was used in these cases and the end result.

Sponsor Response (PLA-2a - 3):

The Table verification check (Refer to Attachment 2 – User manual Section 6.4 was not performed by
the user with the device before these procedures and hence the un calibrated device was used.

The customers were re-trained on table marker verification for calibration check prior to use as in the
user manual. The device was replaced / serviced in field and handed over to the customers after re-
training

Upon analysis of the issue, loose fasteners coupling two rotating axis were identified as reason and root
cause analysis narrowed down on possible causes - in room collision of the end effector with any other
object, assembly process variation, transit or their combination. As a corrective action, the
manufacturing process was modified to include thread locks for these fasteners and Device home
position was moved to a higher position to prevent any potential collision with CT table. It is now
proposed to enforce verification of calibration changes through changes in software.
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QSUB additional comments 2a-iv:

You also refer to a total of 244 total available cases. While you state that complete data was not available
for those cases not selected, it is unclear if the selection process biased the results. All available
information should be provided.

Sponsor Response (PLA-2a - 4):

We wish to clarify that a Perfint representative was available to gather data according to the Case
Reporting format only for 150procedures involving 173 placements. For the others, verification scan
images and / or plan images are not available to determine placement accuracy. However no adverse
event was reported from any of the sites during those procedures.

QSUB additional comments 2b:

19 Patient investigation performed at University of Malay Medical Center [Attachment 2]
FDA notes that your system’s primary design focuses on the capability to facilitate ablation procedures.
For this reason, the ablation clinical data are considered very important to evaluate device safety and
performance. You have provided an emailed abstract regarding the 19-patient ablation study; however, no
details have been provided. Please provide patient level data for these patients as well as the reported 30
patients treated without robotic assistance.

Sponsor Response (PLA-2b):

The study manuscript of the completed study “Robotic assisted thermal ablation of Liver tumors” in
Attachment 5-A consists of 20 patients. Detailed patent level information of these 20 patients is
provided in Attachment 5-A.

QSUB additional comments 2c:

A 35 procedure animal study performed at Memorial Sloan Kettering Cancer Center, NYC [Attachment
3]
You refer to a porcine animal study, but do not provide the complete test report. The results tend to show
worse accuracy when compared to manual techniques. This test report should be provided, along with a
complete analysis of the results.

Sponsor Response (PLA-2c):

This two arm animal study was performed at MSKCC New York in a healthy swine. The study cohorts
were 7 experienced IR’s, each performed 4 needle placements in different lobes of the liver at varying
target depths of 80-150mm. The targets were metal seeds of 5mm-18G fiducial markers. A total of 56
needle placements, 28 placed manually and 28 assisted by MAXIOTM were completed successfully.
Following are the study metrics compared between Manual and MAXIOTM assisted needle placement.

a. Number of Needle Manipulations
b. Number of check scans
c. Placement Accuracy
d. Procedure time
e. Radiation Dose

The final results of the study were presented in the SIR 2014 held at San Diego. See Table 15 below.
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Table 15 MSKCC final data analysis

Distance (mm) Mean SD
ANOVA T-test

F p p

Distance

(mm)

Manual 4.59 2.01 1.2 0.34
0.59

Robotic 4.81 2.38 0.70 0.65

No. of control
Manual 6.13 4.29 1.63 0.17 1.49

10-5
Robotic 1.43 0.63 1.57 0.21

No. of repositioning
Manual 4.06 3.48 2.00 0.07 7.62

10-6
Robotic 0.39 0.57 1.36 0.28

Time

(min)

Manual 6.19 2.89 4.03 0.004 2.31

10-4
Robotic 9.64 3.98 2.35 0.07

Radiation dose

(DLP, mGy/cm)

Manual 1075.77 717.74 - -
0.03

Robotic 636.4 373.32 - -

These results are also accepted for Poster presentation at WCIO 2014 and also manuscript under
progress for JVIR.

QSUB additional comment 3:

Your indications statement claims that the system takes into account respiratory motion. Your respiratory
accessory, the ‘Breath Hold’ device from Medspira appears to offer patient self-monitored respiratory
assessment and it is unclear if/how the MAXIO system offers any additional information/integration of
this information that would otherwise not be accounted for by physician/procedure planning using
freehand technique. Because the statement “continuously providing feedback on patient’s respiratory
levels” implies that your device dynamically adjusts targeting with real time integration of respiratory
information, this statement should be removed.

Sponsor Response (PLA-3):

We wish to clarify that the the Breath Hold accessory supplied with MAXIO is a stand-alone device
intended to provide visual feedback on the patient respiratory level to the user and / or the patient. The
Breath Hold is not integrated in anyway with the MAXIO. As instructed in the Breath Hold IFU, by
monitoring the LEDs on the display the user may be able to assist the patient to maintain respiration
levels similar to that during plan image scan.

Based on the FDA feedback above, the Device Description and the Indications for Use statement have
been modified to remove the terms “ takes into account respiratory motion “, and “continuously
providing feedback on patient’s respiratory levels”

Please find the updated device description and indications statement:
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Device description (updated):

MAXIO™ is an image-guided, physician controlled stereotactic accessory to a Computed Tomography

(CT) system, intended for the stereotactic spatial positioning and orientation of an end effector and

instrument guide to assist in manual advancement of one or more instruments such as straight needles

and probes during CT guided percutaneous procedures on organs and anatomical structures in the

thorax, abdomen and pelvis.

MAXIO™ System provides pre-operative planning assistance to the physician by creating a

reconstructed 3D image model of received CT data and by visually representing the planned instrument

path and position(s) of one or more instruments on the model, along with performance data provided

by the instrument manufacturer or as specified by the user.

MAXIO™ permits physician verification of patient position prior to needle advancement and monitoring

of respiratory for levels during the procedure. Image registration and overlay tools available in MAXIO™

are intended to provide guidance to the user during planning and instrument placement.

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a computer, and a

respiratory gating system. MAXIOTM System uses single use sterile disposables.

Intended uses(Updated):

MAXIO™ is a user controlled, stereotactic accessory intended to assist in the planning and manual

advancement of one or more instruments during Computed Tomography (CT) guided percutaneous

procedures.

MAXIO™ permits physician verification of patient position prior to needle advancement and monitoring

of respiratory levels during the procedure. Image registration and overlay tools available in MAXIO™ are

intended to provide guidance to the user during planning and instrument placement.

MAXIO™ is indicated for use with rigid straight instruments such as needles and probes used in

Computed Tomography (CT) guided percutaneous interventional procedures performed by trained users

on organs and anatomical structures in the thorax, abdomen and pelvis.

QSUB additional comments 4:

You provided data in multiple studies showing the 3D distance to various targets using your navigation
system. This alone does not establish the tracking accuracy of your device. It is important to compare this
to the results obtained without the MAXIO tracking system. You have indicated that the target accuracy
with your device is similar to that achieved by experienced operators. FDA acknowledges that you have
some information in the attachments regarding freehand accuracy; however, this issue is extremely
important to evaluate the final device in the clinical setting. Please provide a separate complete discussion
including any/all literature or other objective data to clarify the expected error of experienced operators
using the freehand technique. This information is critical to validate the safety and performance of your
device compared to current practices.
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Sponsor Response (PLA-4):

A review of published literature shows that most studies comparing freehand needle placement with

navigation or guidance devices focus on the # of needle manipulations needed to reach the target in a

clinical acceptable manner than on the accuracy of placement prior to manipulation. The following

table has been compiled to provide a comparison of MAXIO performance vs those in other published

studies.

Table 16 MAXIO - comparison with manual positioning accuracy

Using MAXIO device Accuracy Achieved (mm) Avg no of manipulations

MAXIO (170 procedure data ) 2.6 (Avg 3D in mm ) 0.54

UMMC, Malaysia (20 patient study ) --NA ---- 0.8+_0.8

MSKCC study (Manual Vs MAXIO) Manual: 4. 59 : MAXIO :4.81 Manual : 4 : MAXIO : 0.4

University of Frankfurt (Cadaveric study ) Manual : 14 : MAXIO : 7 --NA ---

*NA : Not available

Table 17 Published data on manual positioning accuracy

Reference studies Accuracy
achieved (mm )

No of Manipulations

A prospective multicentre study included 67 patients
referred for computed-tomography-guided puncture
using LASER guidance device . 1

55 (84.6%) target
reached on the
first needle pass

Mean 1.1

Phantom model evaluation and prospective randomized
clinical trial to assess the clinical feasibility and benefit of
using a novel Laser Navigation System (LNS) in CT-guided
epidural and perineural injections in comparison to the
conventional freehand procedure.2

Manual : 3.5
Device : 2

---NA ----

To determine if use of an electromagnetic navigation
system (EMN) decreases radiation dose and procedure
time of CT fluoroscopy guided lung biopsy in lesions
smaller than 2.5 cm.3

--NA --- CT fluro :3.7
EMN: 4.4

To assess the accuracy and usability of a navigation
system dedicated to assistCT guided interventions.4

Manual : 8.9
Imactis : 4.1

--NA ----
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Reference studies Accuracy
achieved (mm )

No of Manipulations

The aim of this study was to compare the performance of
two emerging image-guided targeting technologies in a
phantom model.5

Manual : 8.66
Acubot :1.22

--NA ----

Standard manual technique was used on ten patients and
the robotic device was used on ten patients for nerve and
facet block.6

Manual : 1.238
Acubot : 1.105

--NA----

1. Multicenter evaluation of a new laser guidance system for computed tomography
intervention.—2004

Brabrand K, Aaløkken TM, Krombach GA, Günther RW, Tariq R, Magnusson A, Lindgren PG

2. A novel Laser Navigation System reduces radiation exposure and improves accuracy and
workflow of CT-guided spinal interventions: a prospective, randomized, controlled, clinical trial
in comparison to conventional freehand puncture.

Moser C, Becker J, Deli M, Busch M, Boehme M, Groenemeyer DH.---2013, Germany

3. CT-guided percutaneous lung biopsy: comparison of conventional CT fluoroscopy to CT
fluoroscopy with electromagnetic navigation system in 60 consecutive patients.

Grand DJ, Atalay MA, Cronan JJ, Mayo-Smith WW, Dupuy DE. 2011 , Brown University

4. CTNAV: a prospective randomised clinical trial of a navigation system for computer assisted CT
guided interventions

P. Durand, A. Moreau-Gaudry, J. Frandon, M. Medici, E. Chipon, C. SENGEL, I. etal

5. . Prospects in Percutaneous Ablative Targeting: Comparison of a Computer-Assisted Navigation
System and the AcuBot Robotic System

Richard Pollock, M.D.,1 Pierre Mozer, M.D et al

6. Interventional nterventional robotic systems: Applications and technology state-of-the-art
Kevin cleary, Andreas melzer, Vance watson, Gernot kronreif, and Dan stoianovici

QSUB additional comments 5)

The submission’s clinical case series include several significant clinical outliers. Please provide additional
information regarding these outlier cases. Specifically, please provide a discussion for each of the outliers
indicated in the box plot on page 4, Appendix 1 and verify that data from the outliers was included in the
reported results (e.g., included in the calculation resulting in 2.6 +/- 2.1 mm 3D dist).

Sponsor Response (PLA-5 - 1):

We confirm that the 4 outliers we included in the reported results. The 4 procedures have been
discussed below.
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Procedures Sl # 18, 40 and 46 (out of 147 procedures involving 170 placements) were performed at Tata
Memorial Hospital, (TMH) Mumbai India. These 3 were amongst a total of 73 procedures involving 73
needle placements recorded from this center. TMH’s protocol doesn’t allow for breath-hold or
immobilizing the patient or the use of Perfint supplied Breath-Hold accessory. Procedures are
performed under shallow breathing with physician assistance only. In each of these 3 cases, as the
images show, there has been a patient movement that has led to target displacement. These
movements were identified from verification scans. In none of these cases the placement error led to
any adverse movement or tissue damage or trauma. The physician preferred to manipulate the needle
after obtaining check scan images and completed the procedure successfully. These are being further
analyzed below.

1. Procedure Sl # 18:

This was a biopsy performed on a 30 mm bone mass in the thoracic region, located at a depth of about 6
cm, using an 11G 10 cm long bone biopsy needle. As the image overlay above shows there has been a
patient movement - the green and the magenta structures do not align. The X and Z error at the entry
point were 8mm and 3mm respectively and the error at the target included a depth error as well. The
physician chose not to verify patient position or use BreathHold, Analysis of the images show that the
patient movement correlates with the error in placement. The physician performed 2 manual
manipulations and obtained 2 verification scans before completing the procedure successfully. No injury
or adverse event was reported.
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2. Procedure Sl # 40 :

This was a lung biopsy performed on a 40 mm lung mass on the right lobe. A straight non-angular in
plane trajectory was planned to reach the mass at a depth of approx. 57 mm using a single 16G,
122m needle. As the image below shows, the tumor shown in yellow was fairly large and the
physician chose not to verify patient position or use BreathHold and proceeded needle
advancement after topical anesthesia. Analysis of the images show that the organs have moved
resulting in a 9.6 mm 3D distance error in placement. However the needle was still within the tumor.
The physician proceeded to complete the biopsy procedure successfully. No injury or adverse event
was reported, though the needle appears to have slid over the bone.

3. Procedure Sl # 46 :
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This was a lung biopsy performed on a 40mm, 58mm deep mass on the right lobe using a 16G,
120mm coaxial needle and gun. The overlay image shows a deflection at the entry point combined
with patient movement. The physician chose not the use the Breath-Hold or immobilizer or patient
position verification. The Perfint representative at site observed that the needle deflected upon
entering the skin but the physician chose to proceed with needle introduction. This is also reflected
in the image analysis that shows a 4 mm error at the entry point. The error at the target was 9 mm
along the X axis and 3.5 along Z axis. The physician after obtaining the check-scan made 2
manipulations to reach the target and complete the procedure.

After the system was disengaged the Perfint representative investigated and observed that a larger
needle guide was used since a matching guide wasn’t available for the procedure. The instrument
was loose while being advanced and that could have led to the deflection after entry. There were no
injury or adverse events reported.

4. Procedure # 123

The 4th outlier is a procedure observed at Ospedale San Salvatore, Italy, where both immobilizer
and breath-hold were used. However the patient was unable to synchronize breathing with imaging.
The physician upon observing the variation in respiratory levels aborted needle advancement,
obtained a verification scan, made manipulations before completing the procedure. Where the
needle advancement was stopped the 3D error was about 9mm. No patient injury or incident
reported. It was also noted that the protocol of making a nick at the entry point was not being
followed which could have caused needle bending which can also be seen in the verification scan.

QSUB additional comments 5 contd..

Please also specifically discuss the following:

a) For the 5 procedures performed by Prof Carlo Masciocchi, you report a mean 3D distance of ~
5mm which is in excess of other results reported. FDA acknowledges the small sample size;
however, please provide additional information/discussion to account for this result.

Sponsor Response (PLA-5 - 2):

If the one outlier from this site as explained in procedure 123 in the previous question is removed, the
accuracy improves significantly to 3.7mm from 4.9mm.
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A needle insertion technique where the physician chooses not to follow the recommended protocol of
making a nick at the entry point, leads to needle bending and possibly organ movement due to the
additional force applied to advance the needle. This has been highlighted to the physicians. It must be
noted that this site is not yet a customer and .was evaluating the MAXIO at the time of submission of
data for the Submission Issue Meeting.

QSUB additional comments 5 contd...

b) There was decreased accuracy in the two patients who had procedures of the forearm. Please explain.

Sponsor Response (PLA-5 - 3):

Forearms are not indicated organs for MAXIO. The data was provided to the USFDA only for sake of
submission of all available information.

QSUB additional comments 6:

1) Please identify and discuss any/all procedures that required

(1) conversion to freehand technique;

Sponsor Response (PLA-6 - 1):

Out of 100+ cases performed at the Tata Memorial Hospital, Mumbai, India, in 5 cases [1_27, 1_53,
1_56, 1_74, 1_82], the needle un-intendedly hit the rib. In all cases, the physician was able to dis-engage
the needle from MAXIO instantaneously, obtain a verification scan and make adjustments to rest of the
trajectory and advance the needle to complete the procedure. An analysis of these cases shows that in
all cases, the physician had chosen not to use the immobilizer or Breath-hold or patient position
verification prior to needle introduction. In all cases, the analysis shows a patient movement causing an
error in achieved needle path. However in none of the cases any trauma to the patient was reported.
These were considered as ‘routine procedural issues requiring minimal negotiation of the instrument’ by
the institution.

In the same institution in procedure 1_59, the physician placed an anesthesia needle with MAXIO
assistance and obtained a verification CT. On the verification CT, the rib was found to be obscuring the
region of interest and hence the physician preferred to re-plan prior to ablation needle placement.
However the verification CT image couldn’t be transferred to MAXIO and hence the physician chose to
switch to freehand mode for rest of the procedure.

QSUB additional comments 6 contd…

or

(2) Use of confirmatory scans during needle/probe positioning to verify positioning prior to final
needle/probe positioning.

Sponsor Response (PLA-6 - 2):

There were 30 placements where the physician chose to partially introduce the needle, obtain a
verification scan and then complete the rest of the placement manually. In such cases, the accuracy
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measurements reported consider only the error on X and Z axes between plan scan and intermediate
check scan since the needle was not advanced fully as planned. Such procedures had an accuracy of 2.7
+/- 1.7mm including 2 outliers (Procedure # 18 and 46) discussed in response to additional comments 5
above. Excluding those outliers the accuracy improved to 2.1 +/- 1.6mm.

QSUB additional comments 7:

You provided data in multiple studies showing the 3D distance to various targets using your navigation
system. This alone does not establish the tracking accuracy of your device. It is important to compare this
to the results obtained without the MAXIO tracking system. You have indicated that the target accuracy
with your device is similar to that achieved by experienced operators. FDA acknowledges that you have
some information in the attachments regarding freehand accuracy; however, this issue is extremely
important to evaluate the final device in the clinical setting. Please provide a separate complete discussion
including any/all literature or other objective data to clarify the expected error of experienced operators
using the freehand technique. This information is critical to validate the safety and performance of your
device compared to current practices.

Sponsor Response (PLA-7):

Same us QSUB additional comments 4.

QSUB additional comments 8:

Please provide further explanation/demonstration of “no-go” region segmentation/planning as described
in Section 7.2 of your User Manual. Also, with regard to trajectory planning (e.g., cranio-caudal
angulated approaches), please clarify if your algorithm for “no-go” marked regions includes a margin
away from the critical structure so as to account for potential targeting errors.

Sponsor Response (PLA-8):

The user manual has been updated to include instruction for “no-go” region segmentation as the tumor
segmentation is explained in section 7.1.2. Refer to Attachment 2 – User Manual.

The “no-go” region segmentation is similar to segmentation of any other organ, only that the segmented
region is tagged as “no-go” to be considered while planning. During planning if any of the trajectories
pass through the defined “no-go” region or is in close proximity to the “no-go” region, the planning
software alerts the user of the same. Based on agency feedback, the software has been modified to
provide a default margin of 3 mm around the “no-go” regions, however the installation engineer can
configure this margin based on the user requirement during installation.
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Tab Description

1-A Revised 510(k) Summary – Redlined Version

1-B Revised 510(k) Summary – Clean Version
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1 510(k) Summary 
 

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,  
Address:     No. 16, III Floor 
     South West Boag Road 
     Tamil Nadu, Chennai   600017 
      India  
Phone number:   +91 44-4550-6412 
Fax number:    +91 44-2434-5911 
Contact:    Nandakumar Subburaman, CEO  
  

2. Contact person:    Janice Hogan (Hogan Lovells US LLP) 
Phone number:   (267)675-4611 
Fax number:     (267)675-4601 

 

3. Trade name:    MAXIOTM  
Common name:    CT stereotactic accessory 
Classification name:   Computed tomography x-ray system  
Classification:    21 CFR Part 892.1750 Class II 
Product Code:    JAK 
 

4. Date prepared:    April 8th 2014  
 

5. Substantial equivalence claimed to:   ig4 Image Guided System (K060903) 
PinPoint (K974513) 

 

6. Device Description  
  

MAXIO™ is an image-guided, physician controlled stereotactic accessory to a 
Computed Tomography (CT) system, intended for the stereotactic spatial positioning 
and orientation of an end effector and instrument guide to assist  in manual 
advancement of one or more instruments such as straight needles and probes, taking 
into account respiratory movements, for during CT guided percutaneous procedures 
such as biopsy, aspiration and ablation foron organs and anatomical structures where 
CT is currently used for visualizing such proceduresin the thorax, abdomen and 
pelvis. 
  
MAXIO™  System provides pre-operative planning assistance to the physician by 
creating a reconstructed 3D image model of received CT data and by visually 
representing the planned instrument path and position(s) of one or more instruments 
on the model, along with performance data provided by the instrument manufacturer 
or as specified by the user. MAXIOTM System provides intra operative guidance and 
post procedure verification support by registering images from multiple series.  
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 MAXIO™  permits physician verification of patient position prior to needle 
advancement and monitoring of respiratory for levels during the procedure. Image 
registration and overlay tools available in MAXIO™ are intended to provide guidance 
to the user during planning and instrument placement. 
 
MAXIO TM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. The accessories include a patient 
immobilizer and skin-markers. MAXIO TM System uses single use sterile disposables 
viz, end effector, instrument guide and drapes .  
MAXIOTM System when used as labeled is safe and effective for the intended use. 

 

 

7. Intended Use 
 
MAXIO™  is a user controlled, stereotactic accessory, intended to assist in the 
planning and manual advancement of one or more instruments during Computed 
Tomography (CT) guided percutaneous procedures.  
  
 MAXIO™ presents an image based modelpermits physician verification of a target 
organ(s) for the user to define a path and patient position of one or more instruments 
to reach the target.  
MAXIOTM further assists the user in manualprior to needle advancement of the 
instrument along the defined path to reach the target, while providing feedback on 
patient’s and monitoring of respiratory levels.  
MAXIOTM’s image during the procedure. Image registration and overlay tools 
available in MAXIO™ are intended to provide guidance to the user during the 
procedureplanning and instrument placement.  
 
MAXIO™ is indicated for use with rigid, straight instruments such as needles and 
probes used in Computed Tomography (CT) guided percutaneous interventional 
procedures such as biopsy, aspiration, drainages and ablation performed by trained 
users such as radiologists and surgeons on organs and anatomical structures where CT 
is currently used for visualizing such procedures.in the thorax, abdomen and pelvis. 

 

8. Substantial equivalence   
MAXIO TM has been shown to be substantially equivalent to ig4 Image Guided System 
(K060903) for providing planning assistance by visually representing the targeted path 
and position(s) for one or more instruments along with data provided by the 
instrument manufacturer, on an image based model of the target organ and for 
providing verification assistance by overlaying or registering images during and after 
image guided procedures.  
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MAXIO TM has been shown to be substantially equivalent to PinPoint (K974513), 
which provides a multi axis electromechanical arm for the spatial positioning and 
orientation of an instrument guide to assist in manual advancement of instruments 
through the guide for image guided interventional procedures. 
 
A comparison of technological characteristics of MAXIOTM with its predicates is 
shown in Annexure to 510K summary on Pg.15.  
 
The device labeling includes Instructions For Use which is substantially 
equivalent to the predicate devices, this includes indications for use, cautions, 
warnings, contraindications, guidance for use, handling, cleaning and 
maintenance. This would assure safe and effective use of the device. 
 

9. Performance Data  
Bench tests performed using static phantom in accordance with Perfint’s Quality 
Management System demonstrate that the accuracy targets of the MAXIOTM system 
were met and the system is suitable for its intended use. 

 
Segmentation and Registration accuracy were demonstrated through adequate bench 
testing and also through clinical experience of qualified users.  
 
Usability studies with qualified users were conducted in accordance with HE75 
AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

  
Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, 
Medical electrical equipment – Part 1: General requirements for basic safety and 
essential performance 

 
EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical 
electrical equipment – Part 1-2: General requirements for basic safety and essential 
performance – Collateral standard: Electromagnetic compatibility.  
 
The laser pointer used for verification of registration complies with 21CFR1040.10 
and 1040.11 – Performance standards for light-emitting products. 

 
These tests demonstrate that MAXIOTM does not introduce any new risks to safety or 
effectiveness when compared to it’s legally marketed predicates. 
Biocompatiblity testing of all disposables that might come in contact with the patient 
directly or indirectly have been tested in accordance with ISO 10993-1- Biological 
evaluation of medical devices – Part 1: Evaluation and testing within a risk 
management process.  
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Disposables that are supplied sterile meet all the relevant/applicable IEC and FDA 
standards of sterilization, packaging and shelf life.  
 
Ability of a physician to adequately intervene to pull back an instrument or to release 
the instrument for the stereotactic arm in case of gross patient movement during 
needle insertion has been tested at Memorial Sloan Kettering Cancer Center. 

 
Effectiveness of skin marker / laser alignment to detect patient movement and the 
correlation between skin marker and anatomy to establish anatomical accuracy was 
verified under a CRO supervised study performed by Perfint Engineers on 14 patients 
at Global Hospitals, Chennai India 
 
170 CT Guided Interventions performed by users of MAXIO outside of the USA has 
been analysed and report included to demonstrate accuracy and repeatability of 
MAXIO stereotactic performance under clinically relevant and worst case conditions 
 
A 20 patient, 40 tumor liver ablation study performed at the University of Malaya 
Medical Center, Kuala Lumpur demonstrates accurate and safe needle placement 
using MAXIO for CT guided Tumor ablations  
 
An animal study performed at Memorial Sloan Kettering Cancer Center demonstrates 
that the accuracy of needle placement with MAXIO assistance is comparable to 
freehand placement by experts however fewer needle manipulations, check-scans   
 
 

10. Conclusion 
Information provided in this 510K notification demonstrate that the MAXIOTM is 
substantially equivalent to ig4 Image Guide System (K060903) for planning and 
verification assistance and to PinPoint (K974513) for assistance in manual 
advancement of instruments, for CT guided percutaneous interventional procedures. 
The indications for use and technological characteristics of the MAXIOTM System is 
essentiallyare similar to thatthose of its predicates ig4 Image Guide System 
(K060903) and PinPoint (K974513).The differences from the Predicates do not raise 
any new questions of safety and effectiveness as confirmed by the Performance 
testing results.  The results of the verification and validation tests performed on 
MAXIO TM system confirm that the device performed as intended and is safe and 
effective for its intended use. 
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For verification, MAXIOTM and its predicates ig4 (K060903) and Pinpoint (K974513) provide 
physicians the ability to visualize instrument(s) or targets using current CT images. In 
addition MAXIOTM provides intra-operative CT image registration with plan images to verify 
instrument position at any point of time, whereas ig4 (K060903) uses electromagnetically 
tracked instruments to verify instrument position. MAXIOTM provides similar registration of 
post-procedure CT images to compare the treated organ with plan. The registration feature 
offered by MAXIOTM is a well understood and commonly deployed technique in image 
guided procedures. Hence it is understood that image registration does not raise any new 
questions of safety and effectiveness. In addition MAXIOTM’s registration accuracy has been 
bench tested and found acceptable (refer: MAXIO Liver to Liver Registration Test Report_B4.pdf). 
As an alternate to manually holding the instrument, optional accessories have been provided. 
These could be attached on the patient to support the instrument during the procedure. These 
accessories are made of material certified for bio compatibility and evaluated as per ISO 
10993 1:2009 and tested for sterility in accordance to ISO 11135 1:2007 standards. Refer to 
attachment 23 for "Work instruction for validation of sterile consumables.pdf" and "Sterile 
consumables validation report.pdf".  In addition all disposables that may come in contact 
with the patient or the user, directly or indirectly, shall behave been tested in accordance to 
the most recent draft US FDA guidance dated April 23, 2013,standards prior to commercial 
marketing of the device. Use of these holders is optional and raises no additional safety or 
effectiveness concerns for MAXIOTM as compared to its predicates.  

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements and is safe and effective for its intended use. 

Additionally an analysis of 170 needle placements performed using MAXIO outside of the 
MAXIO demonstrate accurate repeatable and safe stereotatic navigation of MAXIO for its 
indications across various clinically relevant conditions. A 20 patient study using MAXIO for 
liver ablation and an animal study using MAXIO further demonstrate that MAXIO is 
effective and safe for its intended use and that MAXIO helps reduce needle manipulations 
and verification scans for complex procedures. 

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use and that 
the dissimilarities do not affect safety or effectiveness of the device.. 

 
 
Design Controls 
The following documents have been established and wil l be continually maintained to control 
the design of the MAXIOTM system device to ensure that the specified design requirements 
are met. 

Design Control Document Found in Attachment: 
Design and Development Plan (DDP) Attachment 1 
Safety Risk Analysis (SRA) Attachment 2 
Product Requirement Document (PRD) Attachment 3 
Software Requirements Specification (SRS) Attachment 4 
Design and Safety Architecture (DSA) Attachment 5 
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Software Architecture and Design 
Specification (SADS) 

Attachment 6 

System Verification/ Validation Plan (SVVP) Attachment 7 
 
 

68

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



1 510(k) Summary 
 

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,  
Address:     No. 16, III Floor 
     South West Boag Road 
     Tamil Nadu, Chennai   600017 
      India  
Phone number:   +91 44-4550-6412 
Fax number:    +91 44-2434-5911 
Contact:    Nandakumar Subburaman, CEO  
  

2. Contact person:    Janice Hogan (Hogan Lovells US LLP) 
Phone number:   (267)675-4611 
Fax number:     (267)675-4601 

 

3. Trade name:    MAXIOTM  
Common name:    CT stereotactic accessory 
Classification name:   Computed tomography x-ray system  
Classification:    21 CFR Part 892.1750 Class II 
Product Code:    JAK 
 

4. Date prepared:    April 8th 2014  
 

5. Substantial equivalence claimed to:   ig4 Image Guided System (K060903) 
PinPoint (K974513) 

 

6. Device Description  
  

MAXIO™ is an image-guided, physician controlled stereotactic accessory to a 
Computed Tomography (CT) system, intended for the stereotactic spatial positioning 
and orientation of an end effector and instrument guide to assist  in manual 
advancement of one or more instruments such as straight needles and probes during 
CT guided percutaneous procedures on organs and anatomical structures in the thorax, 
abdomen and pelvis. 
MAXIO™  System provides pre-operative planning assistance to the physician by 
creating a reconstructed 3D image model of received CT data and by visually 
representing the planned instrument path and position(s) of one or more instruments 
on the model, along with performance data provided by the instrument manufacturer 
or as specified by the user.   
 
MAXIO™ permits physician verification of patient position prior to needle 
advancement and monitoring of respiratory for levels during the procedure. Image 
registration and overlay tools available in MAXIO™ are intended to provide guidance 
to the user during planning and instrument placement. 
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MAXIO TM consists of a stereotactic device and its accessories, software loaded on a 
computer, and a respiratory gating system. The accessories include a patient 
immobilizer and skin-markers. MAXIOTM System uses single use sterile disposables 
viz, end effector, instrument guide and drapes.  

 

 

7. Intended Use 
MAXIO™ is a user controlled, stereotactic accessory intended to assist in the 
planning and manual advancement of one or more instruments during Computed 
Tomography (CT) guided percutaneous procedures.  
  
 MAXIO™ permits physician verification of patient position prior to needle 
advancement and monitoring of respiratory levels during the procedure. Image 
registration and overlay tools available in MAXIO™ are intended to provide guidance 
to the user during planning and instrument placement.  
 
MAXIO™ is indicated for use with rigid straight instruments such as needles and 
probes used in Computed Tomography (CT) guided percutaneous interventional 
procedures performed by trained users on organs and anatomical structures in the 
thorax, abdomen and pelvis. 

 

8. Substantial equivalence   
MAXIO TM has been shown to be substantially equivalent to ig4 Image Guided System 
(K060903) for providing planning assistance by visually representing the targeted path 
and position(s) for one or more instruments along with data provided by the 
instrument manufacturer, on an image based model of the target organ and for 
providing verification assistance by overlaying or registering images during and after 
image guided procedures.  

 
MAXIO TM has been shown to be substantially equivalent to PinPoint (K974513), 
which provides a multi axis electromechanical arm for the spatial positioning and 
orientation of an instrument guide to assist in manual advancement of instruments 
through the guide for image guided interventional procedures. 
 
A comparison of technological characteristics of MAXIOTM with its predicates is 
shown in Annexure to 510K summary on Pg.15.  
 

9. Performance Data  
Bench tests performed using static phantom in accordance with Perfint’s Quality 
Management System demonstrate that the accuracy targets of the MAXIOTM system 
were met and the system is suitable for its intended use. 
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Segmentation and Registration accuracy were demonstrated through adequate bench 
testing and also through clinical experience of qualified users.  
 
Usability studies with qualified users were conducted in accordance with HE75 
AAMI / ANSI HE75:2009, Human factors engineering - Design of medical devices. 

  
Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, 
Medical electrical equipment – Part 1: General requirements for basic safety and 
essential performance 

 
EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical 
electrical equipment – Part 1-2: General requirements for basic safety and essential 
performance – Collateral standard: Electromagnetic compatibility.  
 
The laser pointer used for verification of registration complies with 21CFR1040.10 
and 1040.11 – Performance standards for light-emitting products. 
 
Biocompatiblity testing of all disposables that might come in contact with the patient 
directly or indirectly have been tested in accordance with ISO 10993-1- Biological 
evaluation of medical devices – Part 1: Evaluation and testing within a risk 
management process.  
 
Disposables that are supplied sterile meet all the relevant/applicable IEC and FDA 
standards of sterilization, packaging and shelf life.  
 
Ability of a physician to adequately intervene to pull back an instrument or to release 
the instrument for the stereotactic arm in case of gross patient movement during 
needle insertion has been tested at Memorial Sloan Kettering Cancer Center. 

 
Effectiveness of skin marker / laser alignment to detect patient movement and the 
correlation between skin marker and anatomy to establish anatomical accuracy was 
verified under a CRO supervised study performed by Perfint Engineers on 14 patients 
at Global Hospitals, Chennai India 
 
170 CT Guided Interventions performed by users of MAXIO outside of the USA has 
been analysed and report included to demonstrate accuracy and repeatability of 
MAXIO stereotactic performance under clinically relevant and worst case conditions 
 
A 20 patient, 40 tumor liver ablation study performed at the University of Malaya 
Medical Center, Kuala Lumpur demonstrates accurate and safe needle placement 
using MAXIO for CT guided Tumor ablations  
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An animal study performed at Memorial Sloan Kettering Cancer Center demonstrates 
that the accuracy of needle placement with MAXIO assistance is comparable to 
freehand placement by experts however fewer needle manipulations, check-scans   
 
 

10. Conclusion 
Information provided in this 510K notification demonstrate that the MAXIOTM is 
substantially equivalent to ig4 Image Guide System (K060903) for planning and 
verification assistance and to PinPoint (K974513) for assistance in manual 
advancement of instruments, for CT guided percutaneous interventional procedures. 
The indications for use and technological characteristics of the MAXIOTM System are 
similar to those of its predicates ig4 Image Guide System (K060903) and PinPoint 
(K974513).The differences from the Predicates do not raise any new questions of 
safety and effectiveness as confirmed by the Performance testing results. 
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In addition all disposables that may come in contact with the patient or the user, directly or 
indirectly, have been tested in accordance to the US standards prior to commercial marketing 
of the device.  

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance 
requirements for its intended use. Additionally an analysis of 170 needle placements 
performed using MAXIO outside of the MAXIO demonstrate accurate repeatable and safe 
stereotatic navigation of MAXIO for its indications across various clinically relevant 
conditions. A 20 patient study using MAXIO for liver ablation and an animal study using 
MAXIO further demonstrate that MAXIO is effective and safe for its intended use and that 
MAXIO helps reduce needle manipulations and verification scans for complex procedures. 

 

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates 
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use.  
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Attachment 2: Revised User Manual

Tab Description

2-A Revised User Manual – Redlined Version

2-B Revised User Manual – Clean Version
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Additional copies of this document may be obtained by contacting Perfint Healthcare Pvt.Ltd. 

The information contained in this document is subject to changes without notice and does not 

represent a commitment on the part of Perfint Healthcare Pvt.Ltd. 

 

MAXIO TM System is a registered trademark of Perfint Healthcare Pvt Ltd. InstaRegTM is a 

registered trademark of Perfint Healthcare Pvt. Ltd.  All trade names referenced are the 

trademarks, registered trademarks, or products of their respective manufacturers. 

 

Manufactured by 

Perfint Healthcare Pvt Ltd 

#16, South West Boag Road, T Nagar 

Chennai 17, India. 

 

Sales 

Phone: +91-44-45506412 

Fax: +91-44-24345911 

 

Authorized Representative for Europe  

Emergo Europe 

Molenstraat 15 

2513 BH The Hague 

The Netherlands 

Tel: (31) (0) 70 345 – 8570 

Fax: (31) (0) 70 346 - 7299 

 

Customer Support 

Customer Service - for Technical Support 

+1 425-629-9207- Ext 0 

+1 844-737-3468 (Toll free for USA only) 

email-id: 
customersupport@perfinthealthcare.com 

Customer Service- for Sales and Product 

related information 

Phone: +91-44-45506412 

Fax: +91-44-24345911 
 

 

 

 

 

 

 

Important: Please read the entire manual carefully before using the MAXIO system 

MAXIO  User Manual Version: 02U, Document Number- 2000798_UM, Date: 04-April-2014 

This guide is for use with MAXIO V2.0U  
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Disclaimer of Liability 

When installed in the United States, US federal law requires this device be used only by or on 
the order of a physician. 

Any claims of product performance and indications for use contained within this document 
relate only to data submitted to and reviewed by regulatory authorities in those jurisdictions in 
which clearance(s) and/or approval(s) have been obtained. No product performance claims or 
indications for use are made for jurisdictions in which such clearance(s) and/or approval(s) 
have not been obtained. 

Any claim is restricted to terms of limited warranty (see Appendix F: Warranty Information) 

The MAXIO system must be installed and calibrated by an authorized Perfint Service 
Engineers, who also performs a post installation device validation prior to its first clinical use.  

 

WARNING : There are no user-serviceable parts in MAXIO
.  Modification of any part 

of MAXIO
 
will result in voiding of the warranty and performance may result in harm or 

injury to the operator. Do not modify MAXIO
 
  in any way. Contact Perfint Customer 

Support for all MAXIO
 
  servicing needs. 

 

WARNING : Incorrect use, handling or servicing of MAXIO
 by non-qualified 

personnel may result in shock or serious harm to personnel or serious damage to the 
system.  Do not open the device or remove device panels. Contact Perfint Customer 
Support for all MAXIO

 
servicing needs. 

 

CAUTION : MAXIO
 
is shipped under EMI/EMC standards. When planning any major 

changes to the MAXIO
 
work environment, contact Perfint Customer Support to review 

the changes and ensure all standards and specifications continue to be met in the new 
environment. 

 

The MAXIO system must be used by qualified physicians trained by an authorized Perfint 
Applications Specialist.  

 

WARNING:  MAXIO
 
  is intended to be used by qualified physicians trained by an 

authorized Perfint Applications Specialist.  Perfint is not responsible for damage 
resulting from MAXIO

 
  misuse or “Off- label” use.  Do not use MAXIO

 
  outside the 

scope of the intended use. 
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The MAXIO system must be used under sterile conditions, following all warnings and cautions. 
Perfint shall not be held responsible for any damage caused due to deviation from the cautions 
and warnings described in this manual. 

 

WARNING : Spilled liquids inside the MAXIO
 device may result in fire or electric 

shock.  Always use the MAXIO
 sterile drape during procedures and avoid spilling 

liquids on the device. 

 

WARNING : Powering the MAXIO
 
device without a 3-pin plug may result in electric 

shock.   To avoid the risk of electric shock, connect MAXIO
 
using a 3-pin plug to a 3-

pin socket with a protective earth connection.  

 

CAUTION : Leaving MAXIO
 
power switches “On” when not in use may result in 

misuse or damage due to high voltage. Switch all MAXIO
 
power switches to the 

“OFF” position when not in use to avoid misuse or damage.   

 

CAUTION : Incorrectly replacing the power supply or USB cable could result in 
damage to the system.  Do not repair or replace power supply or the USB cable. 
Contact Perfint Customer Support for all MAXIO

 
device servicing needs. 
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Chapter 1: MAXIO System Overview 

1.1 MAXIO Indications for Use 

 
MAXIO is a user controlled, stereotactic accessory intended to assist in the planning and 
manual advancement of one or more instruments during Computed Tomography (CT) guided 
percutaneous procedures. 
  

 MAXIO  permits physician verification of patient position prior to needle advancement and 
monitoring of respiratory levels during the procedure. Image registration and overlay 
tools available in MAXIO are intended to provide guidance to the user during planning and 
instrument placement. 

  
MAXIO is indicated for use with r igid straight instruments such as needles and probes used in 
Computed Tomography (CT) guided percutaneous interventional procedures performed by 
trained users on organs and anatomical structures in the thorax, abdomen and pelvis. 

1.2 Contraindications 

 
MAXIO  is not for use on patients and organs that are not clinically indicated for CT guided 
interventions.  Patients that may not be able follow instructions appropriate for CT guided 
percutaneous procedures, such as infants and children or patients affected by conditions such as 
Creutzfeld-Jacob disease or dementia must be evaluated by qualified physicians before using 
MAXIO  to perform these procedures.  

 

 

WARNING :  Patient movement during procedures may lead to incorrect positioning 
of the needle/tools. Ensure patient movement is managed throughout the entire 
procedure. 

 

WARNING: Patient cooperation is required for performing precision procedures. 
Patients who are not able to follow instructions for breath hold belt use should be 
evaluated by qualified physicians before using MAXIO

 
to perform procedures where a 

breath hold belt is necessary.  
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1.3 Principles of MAXIO Operation 

MAXIO  is a mobile device that is secured and registered at the side of the CT scanner when 
needed for CT guided percutaneous interventional or interventional radiology procedures, and 
then can be moved out of the way when not needed. MAXIO consists of a stereotactic device 
and its accessories, planning software loaded on a computer and single use sterile disposables.  

MAXIO  imports DICOM 3.0 CT data and displays a reconstructed 3D image on the planning 
station to assist the interventional physician in pre-operative planning.  The physician is then 
able to plan an entire interventional procedure in 3D.  Pre-procedure device registration, 
segmentation and visualization of multiple volumes of interest (VOI), multi-probe placement 
planning – including a visual representation of multiple probe paths and positions on the 3D 
image -  estimated ablation volume visualization, and probe placement sequence are all 
prepared before advancing a single probe into the patient. 

And, in the case of ablation procedures, MAXIO graphically represents the manufacturer 
published data of ablation volume to assist physicians in creating an ablation treatment plan 
using single or multiple tools.   

Once the plan is confirmed, MAXIO provides intra-operative guidance and post-procedure 
verification support by registering images from multiple series.  

The electromechanical arm, which holds the ablation tools in place, is capable of positioning 
itself in 3D through the combination of lateral (across the patient) and cranio/caudal (from head 
to toe) angles, to any depth in the patient’s body.  MAXIO’s targeting system - combined with 
adaptive intra-operative registration - provides spatial positioning and orientation for a probe 
guide, through 
which the physician then carefully advances each probe to perform the ablative procedure. 

When ablation is completed, the pre-procedure planning image can be compared with the post-
procedure image to aid the physician in assessing procedure outcome. MAXIO’s visualization 
tool allows the physician to verify that the procedure was executed as planned and determine 
whether additional treatments may be required. MAXIO’s reporting tool then generates the 
required reports. 

1.4 MAXIO   Features  

The following are key features of MAXIO:    

• Import of DICOM 3.0 CT data 

• Automatic generation and display of the CT image in 3D and various Multi-Planar 
Reconstruction (MPR) views. 

• Interactive 3D Segmentation and visualization of tumor volume and VOI. 

• Reconstructed 3D images of patient tumor volume and organs from received CT data. 
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• Single and Multi-probe planning. 

• A 3D visual representation of the targeted path and position(s) of manually advanced 
instruments for procedure planning. 

• Graphical indication of manufacturer published ablation volume data with ability to edit. 

• Robotic guidance for needle/probe insertion for both single and multiple needle procedures. 

• Sterile and disposable gripper arms.  

• Registration of an intra-operative CT image with the planning CT, to confirm correct 
placement of needles/probes prior to starting the procedure. 

• Monitor patient’s respiratory levels during procedure.   

• Patient Position Confirmation module.  
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Chapter 2 MAXIO System Description 

2.1 MAXIO System Architecture 

 

Figure 2-1: MAXIO System Architecture 

 

The MAXIO System includes a DICOM 3.0 interface to the CT scanner.  The acquired CT is 
imported directly into the MAXIO planning software where the patient images are 
reconstructed in 3D and displayed in multiple planes as needed for procedure planning. 

2.2 MAXIO Device Description   

 

 
Figure 2-2: MAXIO Front and Rear views 
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2.2.1 MAXIO Hardware 

InstaReg Mat and Docking Station 
The InstaReg mat (Instantaneous Registration mat) is a pattern plate installed on the floor on 
either side of the CT table.  The InstaReg mat becomes the calibration point which registers the 
MAXIO  system to the CT system.  In preparation for a procedure, MAXIO is wheeled in and 
docked on the InstaReg mat. At the end of the procedure, MAXIO  is undocked from the mat 
and wheeled out of the way as needed.  

 
Figure 2-3: InstaReg Mat 

 

Electromechanical Arm 
The MAXIO robotic device is an electromechanical arm with 5 axes - 3 linear and 2 angular.  
The linear axes (X, Y, and Z) span the patient width, height and cranio-caudal distance 
respectively, while the angular axes (A and B) allow the needle/tool to be positioned in any 3D 
angle. 

Emergency Switch 
The Emergency Switch is a red button located on top of the X-axis of the electromechanical 
arm.  Activation of the emergency switch results in unclamping of the end effector grippers and 
a complete shutdown of the device. 

                 

                                      Figure 2-4: Emergency Switch Location 
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To activate the Emergency Switch:  

1. Press down on the red button. 

 To recover: 

1. Rotate the red button counter-clockwise and release  

2. Undock MAXIO from the InstaReg mat 

3. Turn the Main power Off and then On 

4  Initialize to use the equipment 

Connector Panel 
The connector panel on the rear of the MAXIO System provides the following: 

The connector panel on the rear of the MAXIO System provides the following: 

                                                       

 

CAUTION : Leaving MAXIO power switches “On” when not in use may result in 
misuse or damage due to high voltage. Switch all MAXIO power switches to the 
“OFF” position when not in use to avoid misuse or damage.   

 

4. Service port – For Service related functioning.  To be used only by Perfint Authorized 

1. PC power switch – Controls the 

Planning Station PC power. 

2. Device power switch – Controls the 

electromechanical arm power. 

3. Main power switch – Controls and 

monitors the input power supply. 

The EMI filter switch should be left 

On for battery charging. 

 
 

Figure 2.5:  Connector Panel 
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Service engineers. 

 

WARNING : Incorrect use, handling or servicing of MAXIO by non-qualified 
personnel may result in shock or serious harm to personnel or serious damage to the 
system.  Do not open the device or remove device panels. Contact Perfint Customer 
Support for all MAXIO servicing needs. 

 

5. Power On LED – The LED glows green when the device power is On. 

6. USB port – for “Service” of the MAXIO system. 

 

CAUTION : Incorrectly replacing the power supply or USB cable could result in 
damage to the system.  Do not repair or replace power supply or the USB cable. 
Contact Perfint Customer Support for all MAXIO device servicing needs. 

 

7. Ethernet port – is used as connection slot for Ethernet cable for data communication 

between CT console and MAXIO system. 

8. PE (protective earth) grounding. 

9. Foot Switch connector – Socket for connecting the foot switch. 

Foot Switch 
The Foot Switch enables the user to perform positioning, clamping/ releasing and for pull back. 

 

 

 

Figure 2-6: Foot Switch 

The Foot Switch enables the user to perform the following device operations:  

• Position the electromechanical arm by stepping on the yellow pedal (same as the 
Position button on the Control Panel) 
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• Clamp and release the End Effector (EE) clamp by stepping on the blue pedal (same as 
the Clamp/Release button on the Control Panel) 

• Pull back the electromechanical arm by stepping on the black pedal (same as the Pull 
Back button on the Control Panel) 

Control Panel  

The MAXIO control panel provides buttons and indicator lights to guide the user through the 

workflow. 

  

Figure 2-7: Control Panel 

 

There are 5 buttons on the Control Panel: 

1. Home button 

• Press to initialize the device, making it ready for operation, after power ON. 

• Press to move the electromechanical arm back to the home position. 

2. Docking button 

• Press to dock MAXIO to the InstaReg mat. 

• If docked, press to undock MAXIO from the InstaReg mat. 

3. Position button (same as the yellow foot switch) 

• Press to position the electromechanical arm over the patient as per physician plan. 

4. Clamp/Release button (same as the blue foot switch) 

• Press to clamp or release the End Effector clamp on the sterile needle guide. 

5. Pullback button (same as the black foot switch) 

• Press to move the electromechanical arm away from the patient. 

 

There are 4 LED lights on the Control Panel: 
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6. POST light 

•  LED glows green on successful POST completion. 

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the 

system is working properly.  The POST LED on the control panel will display a green light 

upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for 

use. 

 

7. HI light 

•  LED glows green on successful initialization.  

8. Dock light 

• LED glows green on successful device docking. 

9. Device Status light 

• LED glows red to indicate a device error (otherwise LED remains unlit). The device 

error could be due one or more of the above mentioned three checks namely POST, 

HI or Dock. 

• When red, turn MAXIO off and re-start to clear. 

• If still red, contact Perfint Customer Support for service. 

 

 

NOTE: The MAXIO system prompts the user to the next step in the workflow by 
lighting the respective LED lights during the procedure. 

 

End Effector (EE) Axis 

The end effector (EE) axis is at the end of the electromechanical arm.  The EE axis holds a pair 

of sterile grippers (left and right grippers, as shown in the figure below), which are used to 

clamp the needle guide.  The EE axis can be closed or opened (clamped or unclamped) by 

pressing the Clamp/Release button on the control panel or by stepping on the Clamp/Release 

(blue) pedal of the foot switch. 

The EE also includes a laser cross-hair unit used for patient positioning confirmation (see 

section 9.1 for workflow details). 
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Figure 2-8: End Effector (EE) Axis 

 

2.2.2 MAXIO Software 

Integrated Planning Station 

The Integrated Planning Station is the main user interface of the MAXIO system. It is 

connected to the CT scanner and imports DICOM CT images.  The images are reconstructed 

and displayed in 3D and various planar views allowing the physician to create a procedure 

plan.  Once the plan is completed it is communicated internally to the device for execution (see 

chapter 7 for procedure planning workflow). 

 
Figure 2-9: Integrated Planning Station 

 

Patient Position Confirmation Module 

This module provides confirmation of patient and device position prior to needle placement.  

The module includes markers (skin markers and table markers of size 3mm), a laser cross-hair 

unit mounted on the End Effector axis, and the software module (see section 9.1 for patient 

position confirmation workflows). 
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WARNING: Patient movement during procedures may lead to incorrect positioning 
of the needle. Ensure patient movement is managed throughout the entire procedure 
(see Chapter 5 for detailed guidelines). 

 

 

WARNING: The laser unit is defined as a Class 2 laser product. Do not look directly 
into the laser beam. Patients should be instructed to close their eyes whenever the 
laser beam passes near their eyes. For patients not able to follow instructions, 
precaution should be taken to protect the eyes from coming into contact with the 
laser. Failure to do so may cause permanent injury to the eyes. 

 

2.2.3 MAXIO Disposables 

Sterile Grippers (End effector) 

Sterile grippers are supplied with the MAXIO system.  The grippers are intended for single use 

and should be disposed of appropriately after each procedure. The supplied grippers include a 

left gripper part and a right gripper part that are secured into the EE before each procedure.   

To secure the grippers prior to a procedure: 

1. Wear sterile gloves to secure grippers 

2. Place a sterile drape on the system (see below section on sterile drape) 

3. Insert the sterile left gripper in the left EE groove and rotate left (clockwise) 

4. Insert the sterile right gripper in the right EE groove and rotate right (counter-clockwise) 

5. When the grippers are placed properly the switch behind the grippers will become activated 

 
Figure 2-10 : Grippers Sterile 

pack 

         

 
 

Figure 2-11 : Left & Right Grippers 

    
Figure 2-12 : Left and Right EE 

Groves 
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Figure 2-13: Gripper Fixation Steps 

 

To remove the grippers following each procedure: 

1. Wear sterile gloves to remove grippers 

2. Remove the left gripper by rotating right (counter-clockwise) 

3. Remove the right gripper by rotating left (clockwise) 

4. Dispose of used grippers in biohazard containers 

 
NOTE:  Always use sterile grippers for procedures. 

 

DO NOT REUSE: Reusing grippers can result in infection and may cause serious illness 
to patient due to contaminants from previous usage. 

Do not reuse grippers. All used grippers must be disposed in biohazard containers. 

 

WARNING:  Handling the gripper assembly without sterile gloves may result in 
infection or other injury to the physician.   

Always use sterile gloves when securing and removing the grippers and always insert the 
sterile drape cover on the electromechanical arm before gripper assembly. 

Sterile Needle Guide  

Needle guides are supplied with the MAXIO system.  The needle guides are designed for single 

use only.  Each sterile pack contains a single needle guide. 
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    Figure 2-14: Needle Guide Sterile Pack                       Figure 2-15: Needle Guide  

 

Needle Guides are plastic split bushes in various gauge sizes to accommodate commonly 

available needles and tools. They are held in place by the grippers and guide the needle/tool in 

the planned trajectory.  Needle guides should be disposed of appropriately after one use. The 

Needle Guides are selected based on the thickness (gauge) of the needle to be used for the 

procedure. Refer to the technical specification sheet for gauge size of needle guides supplied by 

Perfint. 

The usage of needle guide is shown in the figure 2.16 below.  

                       

Figure 2-16 : (a)Needle Guide gauge marking (b) Needle guide getting clamped by the EE 
grippers (c) Needle inserted through needle guide (d) Splitting of needle guide (if required) 

      

 
NOTE: Always use sterile needle guides for procedures 

 
WARNING: Incorrect use of needle guides may result in inaccurate placement of 
needles.  Ensure that the marking found on either sides of the needle guide is the same as 
the chosen needle gauge as shown on Figure 2-16 (a). 
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WARNING: Needles that are held too tight or too loose may result in inaccurate 
placement of needles.  Needles of different brands vary in the needle outer diameter. 
While using the needle guide ensure the needle is not being held too tight or too loose. 

 

 

DO NOT REUSE:  Reusing needle guides can result in infection and may cause serious 
illness to patient due to contaminants from previous usage. 

Do not reuse the needle guide. All used needle guides must be disposed in biohazard 
containers. 

 

WARNING: MAXIO is tested on rigid needles up to 22G, however needle size smaller 
than 18G may not behave rigidly always and may tend to bend and deviate from the 
planned trajectory. 

Where possible use short thicker needles. 

 
 

Sterile Drape 
Sterile drapes are provided with the MAXIO System.  The drape is used to cover the EE, as 

well as the A axis and the B axis of the electromechanical arm to prevent contact by physicians 

during the procedure.  

The drapes are recommended for single use only. 

 

Figure 2-17:  (a) Sterile Drape in  sterile packing (b) Align holes to the left and right gripper 
groves (c) paste on the laser cross hair unit (d) laser cross hair in activated state inside the 
drape. 

To use the sterile drape: 

1. Sterile drapes must be placed on the system prior to securing the grippers.  

2. Remove the drapes from the sterile pack. Align the holes on the drape (as shown in figure 1-
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14) to the left and right EE grove . 

3. Remove the adhesive sticker ( blue color) and paste the drape aligning on the aser cross hair 

unit as shown in figure 2-27 ( c)  . 

4. Pull the drape to cover the exposed electromechanical arm including the emergency switch 

and the entire AB axis. 

5. Secure grippers as indicated in section above on Sterile Grippers. 

 

 
Instructions for removal of drape: 

1. First remove grippers 

2. Remove drape 

3. Dispose of used drape in biohazard containers. 

 

 
NOTE: Always use sterile drape for procedures. 

 

DO NOT REUSE: Reusing the drape can result in infection and may cause serious 
illness to patient due to contaminants from previous usage. 

Do not reuse drape. All used drapes must be disposed in biohazard containers. 

 

WARNING: Handling the drape without sterile gloves may result in infection or other 
injury to the physician.  

Always use sterile gloves when inserting the sterile drape and always insert the sterile 
drape cover on the electromechanical arm before gripper assembly. 
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Chapter 3 System Configuration  

3.1 MAXIO Installation Requirements 

Unless otherwise specified, the customer is responsible for site preparation, which may include, 

but is not limited to the following: 

• Evaluating the CT room size 

• Relative positioning of system components within the CT room 

• Accessibility for the equipment – doors, corridors and elevators (space and loading 

limitations) 

• Floor loading, floor leveling and any building modification necessary 

• Installing the electrical conduit, junction boxes, ducts and earth reference terminal 

(ERT) 

• Check for network port available inside the gantry room 

• Network configuration 

• Storage of the system, if necessary prior to installation 

3.2 MAXIO Room Layout 

MAXIO Room Layout depends on the CT room layout and may vary accordingly.  MAXIO 

requires: 

• A 3x3 foot parking area at any corner at the CT room having a 5A power socket for 

battery charging 

• A 1x1 foot docking area on the left and/or right sides of the table 

• A 3 foot path from the parking area to the docking area must be maintained  

• A 3 foot path around the patient table for MAXIO to move between the left and 

right docking areas must be maintained 
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Figure 3-1: Possible CT Room Layouts, with MAXIO docking on the Right or Left of the table 

 

 

3.3 Understanding MAXIO Planning Station  

3.3.1 Main Planning Station Screen 

The main screen of the Planning Station software is the interface for configuring the system 

and for all actions performed during a procedure.  The main screen is divided into 9 

sections:

 

 

 

NOTE: The choice of parking area for MAXIO must be defined in the pre-installation 
checklist (completed as part of pre-installation service). 

MAXIO Movement area depends on where the parking area is and the route from the 
parking area to the docking location. 
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Figure 3-2: Main Planning Station screen 

1. Task pane 

The Task Pane at the top of the page displays icons and indicators for each procedure workflow 

step.  The number and type of steps vary between procedures. 

2. Image window 

The patient images are displayed in various views.  The user has the option to scroll the image 

slices or change the image orientation. 

 

Figure 3-3: Image Window 
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3. Device Status icons 

This section of the task pane displays the status of various MAXIO modules.  The icons color 

changes from green to red based on their status.  The status of each module is monitored 

continually during each procedure and the information is updated in the Device Status icon. 

 
Figure 3-4: Device Status icons 

 
Communication: 

• Green: indicates a successful connection between MAXIO and the planning console  

• Red: indicates a connection error 

Emergency: 

• Green: indicates the device is functional  

• Red: indicates the emergency switch is pressed.  MAXIO cannot be used when the 

Emergency switch is pressed. 

InstaReg: 

• Green: indicates current orientation and position of MAXIO correctly match calibration 

values of the InstaReg mat 

• Red: indicates current orientation and position of MAXIO do not match calibration 

values of the InstaReg mat. MAXIO cannot be used in this condition. 

Battery: 

• Green: indicates the battery is at more than 50% 

• Red: indicates the battery is less than 50%.  MAXIO cannot be used if the battery is less 

than 50%.  

 

WARNING: Battery power of less than 50% may result in abrupt system 
shutdown or erratic behavior of MAXIO.  Ensure the battery power is more than 
50% (battery power indicator displays green) before beginning a procedure. 

 

Docking: 

• Green: indicates MAXIO is successfully docked  
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• Red: indicates MAXIO is not successfully docked. MAXIO cannot be used unless 

successfully docked. 

DICOM Interface : 

• Green: indicates a successful connection between MAXIO and the CT console 

• Red: indicates a connection error. 

 

4. Tool bar: 

 

Figure 3-5: Tool Bar 

 

 

Arrow:  Select and click to select objects.  

 

Brightness: Select and scroll up and down to adjust 2D image brightness. 

 

Zoom: Select and scroll up to zoom out, scroll down to zoom in. 

 

Pan: Select and click to move the 2D/3D image. 

 

Ruler:  Select and drag the cursor to measure the distance. 

 

Angle: Measure the angle. 

 

HU:  Select and click to display the HU (Hounsfield Units) of that point. 

 

Screen Capture: Select to capture the screen. 

 

Reset: Select to reset the precondition. 

 

5. Workflow Status Indication icons 

The workflow status is indicated by this set of icons that are highlighted at various points in the 

procedure to indicate the procedure step (see chapter xxx for procedure workflows). 
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Figure 3-6: Workflow Status Indication icons 

 

 

Select Patient and load images 

 

Volume of Interest (VOI) Segmentation (only available for ‘with segmentation’ 
procedure). 

 

Probe selection and trajectory planning. 

 

Device Positioning. 

 

Pre, Intra and Post procedure image comparison. 

 

 

6. System Function Buttons 

 

 
Figure 3-7: System Function Buttons 

 

 

Help: Access Help. 

 

Procedure Log: Browse through historical data from same procedure 

 

Settings: Configure the system. Access provided only for Admin and Service 
users. 
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Figure 3-10: Minimized Screen (default)                  Figure 3-11: Maximized Screen 

 

10. Information Bar 

Displays general information including prompts for the next procedure step, alerts and alarms. 

 

Figure 3-12: Information Bar 

 

3.3.2 Planning Station Login  

MAXIO restricts user access though password protected login.  By default MAXIO provides 

three pre-configured logins: USER, ADMIN, and SERVICE. 

 
Figure 3-13: MAXIO Login Screen 

     
Figure 3-14: Virtual Keyboard 
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Use the virtual keyboard to type the login details. 

 
NOTE: The SERVICE login is restricted for use by Perfint Service Engineers only.  

USER login 
User privileges are assigned by the Administrator of the system (ADMIN user) during system 

installation. 

ADMIN login 
The admin user has access to the setting button in the System Functions section of the main 

screen. 

 

Figure 3-15: Admin Settings Button 

                              

Select the setting option to select one of the options from the drop down list as shown below: 

 

Figure 3-16: Admin Login 

1 User Management: - Multiple logins can be created. The admin user also has the 

facility to assign access right to the newly created logins. 

2 Configuration : - Allows the Admin user to add/update values related to application, 

and database systems. 
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a) Application setting: - Allows the Admin user to set the activation of position 

key, path planning, Instareg and thermal ablation Interpolate, and to set values 

related to check version matching, communication timeout delay duration, 

minimum number of slices, threshold values, laser point height, distances 

between needles, dead space etc. 

b) Update Database setting: - This tab enables the Admin user to execute the 

SQL script file, to backup the database and to restore the database. 

 

Figure 3-17: Configuration setting screen 
 

3 DICOM Interface Setting: - Allows the configuration of the MAXIO® as host to the 

CT console for CT image transfer.  This option allows the user to enter the AE title, port 

address and check for connectivity. 

4  Port Setting: Allows the administrator to select the communication port of the 

MAXIO® PC through which data will be communicated to the MAXIO®, and also to 

select tilt sensor port to allow tilt sensor to communicate with the MAXIO®. 
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WARNING: Incorrectly assigned access could result in misuse of the MAXIO 
system.  Ensure correct level of access is provided to each MAXIO user.  

 
NOTE: Ensure that the IP address for MAXIO planning station is provided and 
managed by the hospital IP administrator.  

 

WARNING: Connecting the Planning Station to computers or servers without Anti-
Virus and Anti-Malware software may result in unexpected behavior of the system.  
Ensure that the computers/servers connected to Planning Station are protected with 
Anti-Virus and Anti-Malware software. 
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Chapter 4 System Preparation  

4.1 Starting MAXIO 

This section describes the steps to prepare MAXIO for use. 

4.1.1 Move MAXIO from Parking Area 

• Unlock the castor wheels and Move MAXIO from the parking area to the docking area 

on the left or right of the CT table.  

o Disconnect the AC power supply if MAXIO battery was charging at parking 

area. 

 

 

CAUTION: Using incorrect power supply cords could result in damage to the system.  
Use power supply cords meeting national requirements of the respective country in 
which the equipment is used. 

 

 

 

WARNING: Accidental damage to MAXIO may result in an electrical hazard which 
could cause harm to a patient or an operator.  In case of accidental damage to MAXIO, 
immediately detach the power cord to isolate MAXIO from the power supply. 

4.1.2 Turn MAXIO Power On 

On the Connector Panel: 

                  

                                  Figure 4-1:  Connector Panel 
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1. Connect the Ethernet cable connected to  the CT system or hospital network to 

the Ethernet port – to import CT images  

2. Connect the Foot Switch – align the connector and rotate to lock 

 

CAUTION: Connecting devices not supplied with MAXIO may result in unexpected 
behaviors.  Do not connect devices that are not supplied with MAXIO. 

 

3. Connect the power supply cable and turn the Main power switch to On 

4. Green Power LED indicates availability of power. 

5. Turn the Device power switch to On  

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the 
system is working properly.  The POST LED on the control panel will display a green light 
upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for 
use. 

If POST tests are not successful the POST LED will not display a light and MAXIO will not be 
enabled for use. 

 

 
NOTE: MAXIO will not operate without successful completion of Power On Self-
Test (POST).  If first try is unsuccessful, repeat steps and try again. If still unsuccessful 
contact Perfint Customer Support (if POST LED on the Control Panel does not display 
green). 

4.1.3 Initialize the Electromechanical Arm  

Following a successful POST test, initialization of the electromechanical arm will position 

each device axis to the zero position. 

To initialize:     

1. Press the Home button on the Control Panel 

 
NOTE: MAXIO cannot be used without successful initialization of each axis to the 
zero position. Contact Perfint Customer Support if initialization is not successful. 
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4.1.4 Turn the Planning Station Power On 

 
To turn the Planning Station power on: 

1.  Press the PC ON switch on the Connector Panel to the ON position. 

 
NOTE: Power to the Planning Station can be turned on separately from power to 
the MAXIO device. 

  

• The MAXIO Planning Station login screen will be displayed. 

• Login to the Planning Station software 

4.1.5 Device Docking  

Dock MAXIO on the InstaReg mat to register it to the CT system.  

                          

                                             Figure 4-2: Docking  

 

To dock MAXIO: 

1. Move MAXIO onto the InstaReg mat so that the 4 pairs of locator balls are aligned with 
the locator holes on the InstaReg mat. 
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2. Press the Docking button on the Control Panel.  The locator balls will rest on the 
locator holes and MAXIO wheels will be lifted. The pattern on the InstaReg mat will be 
displayed on the main planning station screen. 

3. As the docking progresses gently guide MAXIO to more closely align with the pattern.  
If MAXIO is positioned and guided correctly it will dock smoothly on the InstaReg 
mat. 

4. The Docking device status icon will turn green when MAXIO is correctly aligned with 
the InstaReg mat pattern. 

5. The base of the MAXIO docking module has a camera that detects the pattern and a tilt 
sensor that detects the device tilt values.  These are compared with calibration values set 
during installation 

6. On the Main Planning Station screen, the InstaReg device status icon will turn green if 
the pattern and tilt values match.   

7. If either of the device status icons displays red, or if MAXIO docks with a jerk, press 
the Docking button again to undock the device and dock again. 

 

 

WARNING: Loose or improper docking of MAXIO to the InstaReg mat may 
result in inaccuracies in the procedure.  User cannot perform the procedure if, the 
Docking or InstaReg status icons on the Main Screen do not display green.  

Additionally, Do not perform the procedure if the table marker verification is not 
successful. Contact Perfint Customer Support for MAXIO servicing. 

 

WARNING: MAXIO’s docking procedure cannot be completed successfully in 
the event of damage to the InstaReg mat and hence MAXIO's stereotactic arm 
cannot be activated for instrument placement.   

Contact Perfint Customer Support for InstaReg mat servicing. 

 

WARNING: MAXIO’s docking procedure cannot be completed successfully if 
dust, dirt, liquid or any other material is present on the pattern or in the locating 
holes in the mat. Hence MAXIO's stereotactic arm cannot be activated for 
instrument placement. 

Carefully follow cleaning instructions (see chapter 13) to keep the holes in the 
plate clean. 
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Chapter 5 Patient Positioning on CT Table 

5.1 Patient Positioning 

The following preparatory measures are recommended when positioning the patient on the CT 
table for the CT guided intervention.   

5.1.1 Breath Hold Monitoring 

Set up the Breath Hold Monitor on the patient. Prepare and train the patient on its usage.  

 

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup. 

 

 

 

WARNING: Patient cooperation is required for performing precision procedures. 
Patients who are not able to follow instructions for breath hold belt use should be 
evaluated by qualified physicians before using MAXIO to perform procedures where 
a breath hold belt is necessary.  

5.1.2 Patient Immobilization 

Use Patient Immobilizer bed to immobilize the patient after positioning the patient on CT table.   

 

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup. 
 

 

NOTE: Check the readiness of the breath hold monitor for use. Refer to 
manufacturer’s instructions for workflow. 

 
WARNING: Patient movement during procedures may lead to incorrect positioning of 
the needle. Ensure patient movement is managed throughout the entire procedure. 

 NOTE: Be sure to position the patient’s region of interest below the Device Range sticker 
on the CT table. 
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5.1.3 Skin Markers Placement 

Patient position verification uses skin markers to establish a set of patient position reference 
points. These reference points can be checked before every needle/probe position to verify that 
the patient position has not changed.  (See Section 9.1: Patient Position Confirmation Module 
for verification workflow details). 

• Place a minimum of three 3mm non sterile IZI skin markers provided with MAXIO in 

irregular fashion (approximately 10cm apart in different slices in a triangular and 

nonlinear fashion, as indicated in Figure 5-1 below) near the area of interest on the 

patient’s skin surface, after acquiring the scout image and prior to acquiring the first 

scan.  

• Ensure that the markers are placed within the scan area and are not covered by the 

patient drape. 

• Ensure   that the skin markers are not pasted over the desired entry point. 

• Ensure that the adhesive backing of the flaps are removed and skin markers are pasted 

completely on the patient skin. 

 

   

Figure 5-1:  Skin Marker Placement 

 

WARNING: Improper placement of skin marker will lead to patient position 
verification failure and procedure will have to be aborted. 

Do not peel off skin marker until patient position is verified. Non availability of skin 
marker will lead to verification failure and procedure will have to be aborted. 

274

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      42

Chapter 6 Pre-Planning Workflow 

6.1 Procedure Selection Screen 

Following a successful login, the first screen allows the user to select the procedure details.   

 

                        Figure 6-1: Procedure Selection Screen 

1. Workflow selection 

Select the segmentation or non-segmentation based workflow. 

                
                      Figure 6-2: Procedure Workflow Selection  

 

2. Target Organ Selection 
Select the organ on which the procedure will be performed.  Based on this selection, the 

Planning application provides various organ specific presets to the user. 

            
                       Figure 6-3: Target Organ Selection 
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3. Anesthesia Selection 
Select the type of anesthesia to be used in the procedure. 

       
Figure 6-4: Anesthesia Selection 

4. CT Station Selection 
Select the CT station where procedure is to be performed. This is applicable when MAXIO is 

configured with multiple CT stations. 

       

Figure 6-5: CT Station 

5. Docking Side Selection 
Select the side (left or right of CT table) on which the MAXIO will be docked. This is 

applicable to sites that have docking options on both sides or docking only on the right side of 

the CT table. By default MAXIO is configured to be docked on the left side. 

     

Figure 6-6: Docking Side 

6. Use Anesthesia along the trajectory 
Check the Use Anesthesia along the trajectory checkbox to plan for local anesthesia delivery. 

         

Figure 6-7: Anesthesia Box 
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NOTE: Do not add images once a scan is done, Each scanned series should have a 
unique series ID. 

 NOTE: Do not use Biopsy RX mode for scanning. 

6.3 CT Image Transfer  

CT images are transferred from the CT system to the MAXIO planning station via an Ethernet 

interface.  MAXIO is compatible with all commercially available DICOM 3.0 compatible CT 

systems. 

 
 

NOTE: A green DICOM Interface Device Status Icon indicates a successful 

connection between MAXIO and the CT console. A red icon indicates a connection 

error. Contact Perfint Customer Support if a connection error cannot be easily 

resolved. 

 

Integrity checks of CT data are performed during image transfer from the CT system to 

MAXIO.  MAXIO does not allow the CT image transfer to continue if any of the integrity 

checks do not pass: 

• The patient ID in the CT scan is checked against the patient ID identified in the 

planning workflow.  

• Patient position must be “Head First”.   

• Gantry Tilt must be “0”.   

• CT station name must match the station selected in the Procedure Selection screen.   

• FOV consistency is checked 

• Matrix must be 512 x 512 square. 

 NOTE: Thinner slices enhance accuracy.  A slice thickness of 1mm is recommended. 

 
NOTE: In the case of overweight patients, ensure the CT table height is lower than 
the device height. 
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• The elapsed time between the scan and the import is checked.  If the elapsed time is 

longer than a user-configured time limit, MAXIO will not accept the data unless the 

user acknowledges a warning message. 

Once the transfer of CT data is completed, the CT scan images will be available for 

selection and loading into the planning application. 

6.4 Table Marker Verification 

 
The Table Marker is a fixed reference point between the CT table and MAXIO.  The marker is 
adhered to the table during system installation and calibration.  Table Marker Verification is the 
process of using the laser light to check the alignment of MAXIO to the reference point on the 
CT table prior to each procedure.  
 
To verify the Table Marker: 
 

1. Click on the Table Marker  button on the task pane as shown below:  

 

Figure 6-8: Table Marker button 

2. MAXIO axes values for table marker verification will be sending to the device and 

the following pop up is displayed 

 

Figure 6-9: Table Marker Verification POPUP 

 

3. Move the CT cradle and adjust the table height to the values displayed in the pop up  

4. Press position key on MAXIO control panel to position the MAXIO axes for table 

marker verification. 

5. Pull down the laser cross-hair unit to turn on the laser pointer. 

6. If the laser pointer aligns with the table marker, proceed with the procedure. 

7. If the laser pointer does not align with the table marker stop the procedure and 

contact Perfint Customer Support. 
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Figure 7-2: Primary Image Series loaded 

• If the images were acquired prior to the user-configured time limit, acknowledge the 
warning message to proceed or acquire new images. 

• Visually confirm that the patient physical orientation matches what is displayed on the 
screen. 

• Confirm patient name and ID match the name and ID of the images displayed. 

 

 
WARNING: Creating a procedure plan using images that are not correctly oriented (or 
flipped) will result in inaccuracies in the procedure. Visually confirm the patient physical 
orientation matches what is displayed on the screen. Do not use incorrectly oriented or 
flipped images for planning. 

 
 

 
WARNING: Creating a procedure plan using images acquired prior to a user-configured 
time limit may have unexpected results.  The MAXIO planning application checks and 
enforces the time limit for CT scan acquisition prior to procedure planning.  To proceed 
with procedure planning using a CT scan acquired prior to the configured time limit, 
users must acknowledge an application warning message. 

 
WARNING:  Patient position confirmation during the MAXIO workflow requires 3 
skin markers to be placed on the patient body. MAXIO checks and enforces availability 
of these skin markers during image load. 

To proceed with planning, always use patient images with skin markers. 
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Figure7-5: Primary and Secondary Patient Images Loaded 

 

Swap Primary and Secondary Image Series 

 

 
Figure7-6: Swap button 

Use the Swap button  in the task pane to exchange the primary and secondary series prior to 

procedure planning.   

 

Pre Procedure Image Registration 

 
MAXIO provides tool to register the primary and secondary image series.  The registered 

images are then displayed in the image area.    

To register primary and secondary image series: 

1. Mark Liver (Organ) – Scroll the image slices in the axial view to the slice that shows 

the largest cross section of liver in both of the selected series.   

2. Click the Mark Liver  button in the task pane and draw a line in the coronal views of 

both primary and secondary image by dragging the cursor from the base of the liver to 

283

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      52

 

                        Figure 7-9: Liver Segmentation edit screen 

 

5. Use the Edit liver mesh tools as shown in figure XX below to edit the mesh shown in 

yellow color in the axial view.  

 

Figure7-10: Edit Liver Mesh 

tools 

1. + / – To increment or decrement the mesh curve. 
Select and left click and drag the curve as desired.  

2. Refine- To refine the curve edges. Select and left 
click and drag the mesh in axial view. 

3. Smooth- Check the smooth button and left click and 
drag the mesh curves to smoothen the curves.  

4. Done- To confirm edit. 

5. After segmentation is completed click the Register button shown in Figure 7-9 to 

register the two image series. The registration progress will be displayed in the status 

bar. 

     

       Figure 7-11: Registration progress bar 
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Figure 7-12: Image Registration screen 

 

6. If needed, manually adjust the registered images as follows: 

• Check the Manual Correction checkbox and enter into the manual correction 

mode. 

• A paint brush tool appears when the mouse hovers over the registered images. 

• Mark the region to be corrected using the paint brush tool (click & hold the left 

track pad button).  

 

NOTE: Ensure the region to be corrected is segmented in the Primary dataset; 
otherwise the marked region will not be corrected. 

• Select the Correct button to save manual changes once the region is marked. 

 

Figure 7-13: Manual Correction 

 

7. Click either of the radio button, Primary , Secondary or Merged plan series as shown 
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in figure 7-12 to select the image series that will be used for procedure planning in the 

next workflow steps 

On completion, the Volume of Interest segmentation icon of the Workflow Status 

Indication bar starts blinking. Click the same to proceed to next workflow step. 
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7.1.2 Segmentation- Volume of Interest (VOI) Creation 

 Click the Volume of interest icon in the Workflow Indication bar. The segmentation 

screen is displayed to the user where the user can segment a total of 6 VOIs including the Liver 

segmented in the last screen. 

MAXIO has both auto segmentation and semi auto segmentation options as described below. 

 

Auto-Segmentation 
MAXIO provides automatic segmentation presets for Skin, Bone & Contrast Enhanced 

Vasculature.  Check the Skin and Bone & Contrast Enhance Vasculature check box to 

display these auto segments in the 3D, axial and MPR vies. 

                   

                  Figure 7-14: Skin , Bone & Contrast Enhanced Vasculature 

 

Additional VOIs 
Users can segment additional VOIs grouped as a GO or a NOGO region as shown below. 

Select Tumor , Gall Bladder or Other No-Go button to create respective VOIs.  

 

Figure 7-15: Segmentation Screen 
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the portion to remove.   

6. Select Confirm  to accept the segmentation.  When selected, the segmented tumor will 

be displayed in the image window and the symbol  will be displayed in the Task Pane. 

7. Select Clear to clear the marked tumor volume. 

8.   button displayed for each VOIs in the VOI list as shown in Figure 0-19 shows that 

the selected VOI is enabled and will be displayed in 3D and 2D images.  To disable the 

selected VOI, click on the  button.  The button will turn to white color to indicate the 

disabled status and the VOI will not display in the images.  

9. At any point of time the defined VOI can be cancelled by selecting the desired VOI and 

clicking Cancel. 

 
 
Other No-Go Segmentation 
Select the Other No-Go button to segment other No Go VOIs.  

 
Figure 7-17: (a) Add Other No Go (b) No Go Segmentation tools 

 

Follow similar steps as for Tumor segmentation to segment Other No-Go region or Gall 

Bladder. 
 

Once all required VOIs are defined proceed to next workflow step. Click the blinking Probe 

selection and Trajectory planning icon of the workflow status bar. 
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7.1.3 Probe Selection and Trajectory Planning  

 Select the Probe Selection and Trajectory planning icon in the workflow status 

bar to display the Probe Planning screen. 

 

Figure 7-18: Probe Selection and Trajectory Planning Screen 

 

• The probe planning screen automatically displays a simulated trajectory from a point on the 

skin surface to the center of the target volume (the target point), intersecting only GO 

regions.   

• Create a plan by adjusting the entry point and target point in any of the views.   

 
NOTE: If the probe trajectory is modified so that it intersects a NOGO region, the 
system will display a message that the user must acknowledge to proceed. 

 
NOTE: Make sure the entry point is on the skin surface and is below the target point. 
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Tool Selection   

  

                                        
                                                       Figure 7-19: Tool Selection 

 

To select the tool to be used for the procedure, select the probe manufacturer name from the 

drop down list as shown in Figure 0-28. Once the probe manufacturer is selected, the list of 

probe models available from the manufacturer is displayed in the Model drop down list. Select 

the required probe model here.  

 

 
NOTE: The tool list includes brand names of probes used for ablation procedures.  If 
the procedure being planned is not an ablation procedure, select Other from the list.  
See workflow for Other Probe Procedures below.  

 

MAXIO Assisted Ablation Procedures 

 
Ablation specific features are available based on the type of tool selected from the tool list. 

 
Figure 7-20: MAXIO Assisted Ablation Procedure 

 

When an ablation probe is selected from the tool list: 
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1. Select the probe model, probe length, exposure tip, power and duration of ablation 

from the drop down list as shown in Figure 7-20. 

2. Check the Ablation Volume box to view the graphical presentation of ablation 

volume based on the selected probe parameter in 3D, 2D and MPR views in the 

image window. 

                             

                                   Figure 7-21: Ablation Volume Display 

 

NOTE: The ablation volume displayed represents published manufacturer data created 
on a homogeneous mathematical liver tissue model that does not consider factors like 
saline perfusion, vasculature or any other real clinical condition.  This may be used only 
as a starting point for user to estimate ablation volumes and under no condition be 
assumed to represent the expected ablation volume. 

  

 

WARNING: The displayed ablation volume for the chosen probe and settings is a 
reproduction of the data stated in the ablation device manufacturer IFU. This data does 
not take into account important in vivo tissue dynamics that can affect ablation size such 
as tissue vascularization, type, temperature and impedance.  

 

MAXIO does not control selection of probes or probe parameters in the ablation 
generator. MAXIO is not connected to the probe or the ablation generator in any way. 

Ensure that the probes and probe parameters are chosen correctly as per plan. 

 

3. Edit the displayed ablation volume by clicking the Edit  button.  The displayed 

information can be used to fine tune the probe trajectory. 

4. Click the Confirm  button to finalize the plan. 

293

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      61

 

WARNING: Treatment delivered close to critical structures could cause harm to a 
patient.  Ensure the plan provides adequate clearance around critical structures.   

 

 

Multiple Probe Ablation  
Ablation procedures can be planned with up to 6 probes.  Use the Add Probe or Add Parallel 

Probe buttons to add probes to the plan.  The probe parameters can be set for each individual 

probe and MAXIO displays the ablation volume for each probe. 

 

NOTE: When potential needle to needle intersections are identified a message is 
displayed in the Information Bar in the Task Pane.  Re plan to eliminate potential 
intersections. 

 

There are two modes of ablation for multi-probe ablation procedures. Select the mode for each 

probe added. 

 

Figure 7-22: Modes of Ablation 

   

1. Simultaneous Ablation 

Simultaneous Ablation mode refers to a single plan with multiple probes where all the probes 

are positioned before beginning the ablation procedure.  Probes are inserted inside the patient, 

one at a time, and after all probes are inserted, the user proceeds with the ablation.  In 

simultaneous mode, constraints such as inter-probe distance are considered and managed by 

MAXIO. 

 
In this mode the sequence of needle insertion is determined by MAXIO. 

In simultaneous mode of ablation, the cumulative ablation volume is displayed in single color. 
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2. Sequential Ablation 

Sequential Ablation mode refers to a single plan with multiple probes that are positioned 

sequentially for an ablation procedure. After each probe is inserted inside the patient, the user 

will proceed with ablation and remove the needle after completion. Then the next probe is 

inserted, ablation performed and removed and in this manner all probes are used in sequence. 

In sequential mode, since only one probe is inserted inside the patient at any time, there is no 

need for constraints such as inter-probe distance. 

The sequence of probe positioning will be the same order in which the physician has planned 

the needle. 

In sequential ablation mode, the ablation volume of each probe is shown in the respective probe 

color as shown below. 

 

Figure 7-23: Sequential Ablation planning 

 

See Chapter 8, Perform Procedure, for instructions on needle placement for ablation 

procedures. 

Other Needle Procedure 

MAXIO can be used to plan for non-ablation procedures. For the same, select other from the 

tool list as shown below.  

295

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      63

                         

                                                 Figure 7-24: Tool selection-other 

 

Use the needle length slider to select the length of the needle to be used or enter the needle 

length in the text box provided and select the Confirm  button. 

Please note that the needle length should be at least equal to the required needle length as 

displayed by the MAXIO. 

Multiple needles can be planned by using Add probe or Add parallel probe option. 

 

Figure 7-25: Other needle planning 
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Display Positioner 

 
Select the Display Positioner button in the Task Pane to view the position of the 

electromechanical arm of MAXIO based on the trajectory planned for the selected probe.  Use 

this view to determine if there is a chance of contact between the patient and MAXIO. 

This option graphically represents the A, B and EE axis on the image screen. 

 

 

Figure 7-28: Show Positioner 
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7.2 Without Segmentaion Workflow  

For procedure that need only trajectory planning and not requiring segmentation of organs and 

critical structures, use the Without Segmentation procedure workflow in the procedure 

selection screen as below: 

                         
                                   Figure 7-29: Procedure workflow Selection 

7.2.1 Load Image 

To select a patient and load image follow similar instruction as in with segmentation workflow. 

Refer Section 7.1for details. 

 

Once images are loaded user can directly go to the Probe and trajectory planning screen. 

However, if user wishes to perform segmentation of structures, click the Enable segmentation 

screen button displayed on the task pane. This will activate the segmentation workflow and 

take the user to the segmentation screen. Refer section 7.2 for instructions for VOI 

segmentation. 

 
Figure 7-30: Image Load Screen 
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7.2.2 Trajectory Planning 

Select the  icon of the workflow indication bar to navigate to probe and trajectory 

planning screen. 

To perfotm probe plannign do the following steps: 

1. The probe planning screen automatically displays a trajectory line in the image window. 

2. Create a plan by adjusting the entry point and target point in any of the views.   

3. Use the Needle Length slider to set the length of needle. Select Confirm  to proceed 

with the plan. 

4. Select Add Probe or Add Parallel Probe button to plan for multiple needle plan. 

 

Figure 7-31: Probe and Trajectory planning. 

 

 

 
NOTE: Ensure the selected needle is of the appropriate length for the procedure. 
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Chapter 8 Patient Skin Preperation 

Follow appropriate clinical practices for skin preparations. Ensure to cleanse the incision area 

and rest of the extremities as per standard hospital and clinical practice. 

 
1. Clean the skin markers with the same sterile solution used for patient skin preparation, 

if the skin markers are placed in the sterile zone. Ensure the skin markers are clean and 

clearly visible.  

 
2. Drape the patient for the procedure, ensuring the skin markers are not covered by the 

drape.   

o If needed, cut the drape using sterile scissors to increase the opening. 

 

 

 
NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the 
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the 
skin markers are exposed 

 
WARNING : Ensure that skin markers do not get peeled off during cleaning. 

Use fresh skin markers and redo plan incase skin marker peels off 
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Chapter 9 Perform Procedure  

9.1 Patient Position Confirmation Module 

This module is provided for verification for any change in table position or patient position 

prior to needle/tool placement. The module includes markers (skin markers and table markers 

of size 3mm provided with MAXIO system), a laser cross-hair unit mounted on the End 

Effector axis and the module software.  

 
Figure 9-1: (a) Pull down the laser cross hair unit to actuate laser (b) Laser actuated (c) Laser 

cross hair aligned on skin marker 

 

 
NOTE: Ensure that the End Effector Grippers are kept open when laser is turned on 

 

WARNING: The laser unit is defined as a Class 2 laser product. Do not look directly 
into the laser beam. Patients should be instructed to close their eyes whenever the laser 
beam passes near their eyes. For patients not able to follow instructions, precaution 
should be taken to protect the eyes from coming into contact with the laser. Failure to do 
so may cause permanent injury to the eyes. 

 
WARNING: Prolonged exposure to the laser beam may be injurious to health. Turn off 
the laser immediately following use.  
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Patient Position Confirmation: 

 
Patient position confirmation is the process of establishing a set of patient position reference 
points through markers on the patient’s skin surface. These reference points can be checked 
before every needle/probe insertion to verify that the patient position has not changed. 
 
See Patient Preparation chapter 5 for instructions on placing skin markers. 

 

To confirm the patient position: 

 
1. Check the skin marker check box in the task pane. 
2. MAXIO automatically highlights all the skin markers starting from the left of the 

planning image and enables the Position button (the button blinks). 
3. Select one skin marker in the image series to verify. 
4. Move CT cradle to the value indicated in the pop up window. 
5. Click the Position button to transfer the marker points to MAXIO and move the device 

to that position.  
6. Pull down the laser cross-hair unit to turn on the laser pointer so that it points at the 

selected skin marker. If there is no patient movement the laser crosshair will point 
exactly on the skin marker.  

7. Check all skin markers in the same manner 
8. If there is any deviation in the position of one or more markers, re-scan the patient and 

plan on the new images. 

              

                                         Figure 9-2: patient position confirmation 
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NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the 
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the 
skin markers are exposed. 

 

 

 
WARNING:  Patient movement during or between image acquisition and planning may 
lead to inaccuracies in the procedure. In case of a failed Patient Position Confirmation (if 
the laser cross hair is not aligned with one or more skin markers), the patient must be 
rescanned and a new procedure planned. 

 
WARNING : Clean the skin markers with the same sterile solution used for patient skin 
preparation, if the skin markers are placed in the sterile zone. 
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9.2 Device Positioning and Probe Placement 
 

 Select the Device Positioning workflow status icon. The Device Positioning screen is 

displayed. 

          
Figure 9-3: Device Positioning Screen 

 

 
WARNING:  Patient movement during or between image acquisition and planning 
may lead to inaccuracies in the procedure. In case of a failed Patient Position 
Confirmation (if the laser cross hair is not aligned with one or more skin markers), 
the patient must be rescanned and a new procedure planned. 

 
WARNING: Patient movement after patient position confirmation and before 
needle placement may lead to incorrect positioning of the needle. Care should be 
taken to avoid patient movement throughout the procedure. 

In case of any patient movement detected, repeat patient position confirmation 
before needle placement. 

 

3. Click the Position button in the Task Pane.   

o The plan values for the first probe are displayed on the planning station and are 

transferred to the MAXIO electromechanical arm. 
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4. The cradle position values for the CT table are displayed on the planning station. 

5. Move the CT table to the cradle position for needle placement. 

 

WARNING: Accidental touching of gantry controls or any change in the table 
height may lead to inaccurate cradle positioning. Inaccurate cradle positioning will 
lead to inaccurate positioning of the needle. Cradle should be moved to the precise 
value displayed in the application every time the CT table is positioned.  

 

 

Figure 9-4: Cradle value displayed on the CT gantry 

  

6. Press the Position button on the Control Panel (or step on the yellow Foot Switch) to 

position the device for probe placement.   

o If a local anesthesia plan is made, the device will first set the position for 

anesthesia and then for probe placement. 

o On successful device position the position done message is displayed on the 

screen. 

                         

               Figure 9-5: Device Position Done 

7. Insert the needle guide on the End Effector and press the Clamp/Release button on the 

Control Panel (or step on the blue Foot Switch) to clamp the needle guide.   

o Select the needle guide based on the gauge of the needle used. 

o Ensure the needle guide is clamped tightly by the End Effector before inserting 

the needle. 

 

WARNING: Long needles and those thinner than 18G are noted to bend during 
insertion. Where possible use short and thicker needles. 
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WARNING: Needles that are held too tight or too loose may result in inaccurate 
placement of needles.  Needles of different brands vary in the needle outer diameter. 
While using the needle guide ensure the needle is not being held too tight or too 
loose. 

 

8. Optional: Give local anesthesia at the entry point to numb the skin surface for needle 

insertion. Insert the anesthesia needle through the End Effector and leave on patient 

skin surface to mark the entry point. 

o Deliver the local anesthesia around the point indicated by the anesthesia needle 

over the skin surface, in a circular fashion. 

 

Figure 9-6: Surface local anesthesia 

o Make a knick on the skin with blade for large bore needles. 

  
NOTE: If the knick made after anesthesia does not match with procedure position, 
check the cradle values to ensure they have not moved.  

 
NOTE: Perfint recommends that the MAXIO System be utilized to deliver 
anesthesia precisely in the planned trajectory.  However, the physician must make this 
determination as appropriate for each procedure. 

 

9. Insert the probe through the needle guide.   

o Ensure that the patient is asked to hold breath to the required level indicated by 

the breath hold monitor system during needle insertion. 

 

WARNING: Bending the needle during insertion will result in inaccurate placement 
of the needle.  Insert needle carefully to prevent bending. 
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WARNING: Inadvertent patient movement during needle insertion may result in 
harm to the patient.  In case of inadvertent patient movement during needle insertion 
do one of the following: 

• Pull the needle out. 

• Press the Clamp/Release button on the Control Panel to release needle guide 
from the End Effector  

• Press the Emergency Switch to release Needle guide from End Effector   

 

10. Press the Clamp/Release button on the Control Panel (or step on the blue Foot Switch) 

to unclamp and release the needle guide. 

 

WARNING: Holding the needle by the end effector when inside the patient body for 
a long time may result in laceration as patient breaths. Ensure that needle insertion is 
done as quickly as possible and that the end effector is released as soon as needle 
insertion is completed. 

 

11. Press the Pullback button on the Control Panel (or step on the black Foot Switch) to 

move the electromechanical arm away from the patient. 

o If needed, press the Cancel Axis Movement button to cancel the procedure any 

time but before completion of End effector clamp-release cycle. 

 

Figure 9-7: Cancel Axis Movement button 

12. Once MAXIO has released the needle guide and moved away from the patient, the 

cradle can be moved inside the CT gantry for a check scan (see section xxx below). 

 

WARNING: Moving the cradle before disengaging the End Effector from the 
needle guide may result in harm to the patient.  Do not move the cradle before 
disengaging end effector from the needle guide.  

 

WARNING: Use of multiple probes in a simultaneous ablation plan may cause 
needle heads to collide resulting in an inaccurate treatment.  Use the needle holder to 
prevent collision of needle heads in a simultaneous ablation procedure. 
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Chapter 10 Check Scan  

On completion of needle insertion, acquire a CT scan of the area and transfer the images to the 

planning station to verify the placement. 

Select the Pre, Intra and Post procedure image comparison icon of the Workflow 

status bar, to display the check scan verification screen.  

1. Click the Refresh List button to refresh the patient image screen.  

2. Load the newly acquired series as secondary. 

3. Clip the image if the image stack contains more than 512 image slices. 

 

Figure 10-1: Load Check Scan Image 

 

4. For Liver procedure, select the Segment and Register tool to Mark and segment the 

liver in the loaded (secondary series) image. Register this image with the primary plan 

series. 

5. Check for needle placement accuracy in the plan - intra op registered image as 

displayed in the center. 
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Figure 10-2: Registered pre and intra operative images 

 

6. Check for needle placement effectiveness. If fine select Continue plan to position for 

the rest of the needles else select Edit Plan to edit the plan for the remaining needles. 

7. In case of non-Liver procedure use the  Overlay  or Intensity based registration 

option to perform the check scan verification.to overlay the primary and secondary 

series  

8. The software shows the actual needle position and the planned needle position in 2D 

and 3D for visual comparison and confirmation. 
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Chapter 11 Post Procedure Workflow 

 11.1 Procedure Validation screen 

After completion of the procedure: 

1. Load the Post Ablation contrast image 

2. Mark and segment the liver in the loaded (Secondary series) image as in Check scna 

workflow. 

3. Click Mark Ablated Region button and mark the ablated region in the secondary 

image  

4. Click Register. 

5. The registered image displays the planned ablation volume and segmented tumor 

registered with marked ablated region. Select Hide Probe and Ablation button to hide 

the probe and ablation volume. 

 

Figure 11-1: Post Procedure Verification 
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 11.2 Procedure Report 

After completion of the procedure, select the Report button to create a procedure report. 

 

Figure 11-2: Report Screen 

 

 

On completion of procedure, remove and dispose of used needles, drapes, grippers, needle 
guides and skin markers 

 

 
DO NOT REUSE: Reusing the skin markers can result in infection and may cause 
serious illness to patient due to contaminants from previous usage. 

Do not reuse skin markers. All used skin markers must be disposed in biohazard 
containers. 

 

312

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      80

11.3 Undocking MAXIO 

 

To Undock MAXIO: 

1. Press the Dock button on the Control Panel. This releases the mechanical lock and the 

wheels are lowered down.  

2. Disconnect the Foot Switch cable and the Ethernet cable 

3. Move the device away from the InstaReg mat and the CT table 

4. Press the Home button on the Control Panel to move the device axes to the compact 

parking condition.  

5. Power down the planning station.  Turn the PC Power Switch to the Off position 

6. Turn the Device power switch to the Off position 

7. Turn the Main power switch to the Off position 

8. Unplug the power cord 

9. Wheel MAXIO away from the docking station to the parking area 

10. Connect to line power for battery charging. 
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Chapter 12 Device Parking and Transporting 

12.1 Moving MAXIO 

 
When moving or transporting MAXIO follow the steps below to ensure maximum safety for 

personnel, the system, and other equipment.   

 

 

WARNING: Accidental damage to MAXIO may result in an electrical hazard 
which could cause harm to a patient or an operator.  In case of accidental damage to 
MAXIO, immediately detach the power cord to isolate MAXIO from the power 
supply. Contact Perfint Customer Support for servicing. 

 

Before moving the device, perform the following steps: 

1. If the device is docked press the Docking button on the Control Panel to undock it. 
2. Press the Home button on the Control Panel. 
3. Power down the planning station.  Turn the PC Power Switch to the Off position 
4. Ensure the Device power switch is in the Off position 
5. Ensure the Main power switch is in the Off position 
6. Disconnect the Foot Switch cable and the Ethernet cable 
7. If the system is plugged in, unplug the power cord 

 

 
NOTE: MAXIO must be moved in the Home Position. 

 
NOTE: To prevent damage to the Power Cord, do not pull excessively on the cord or 
makes sharp bends while wrapping. 

 
NOTE: Pay special attention to protect the End Effector when moving MAXIO to 
prevent accidental damage. 

 

12.2 Parking MAXIO 

 
The parking area is a 3x3 foot free area at any corner at the CT room having a 5A power socket 
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for battery charging.  A 3 foot path from the parking area to the docking area must be 

maintained. 

To Park MAXIO: 

1. Press the Home button on the Control Panel. 

2. Move the equipment to the parking lot and park the equipment. 

3. Lock the castor wheels. 

4. Plug in the power cable to charge the battery. 

 
NOTE: MAXIO must be parked in the Home Position. 

12.3 Transporting MAXIO 

Use caution while transporting MAXIO using vehicles.  In addition to the instructions used for 

moving the system also perform the following steps: 

1. Before transporting, place the system in its special storage case. 

2. Ensure that the system is firmly secured while inside the vehicle. 

3. Secure system with straps to prevent motion during transport. 

 

 
NOTE: Pay special attention to protect the End Effector when moving MAXIO to 
prevent accidental damage. 

 

WARNING: Transporting MAXIO without taking precautions may result in injury 
or damage.  Always use the handle to move the system. Avoid scraping or collision 
of the device with other devices and building structures. Limit movement to slow 
walk. 

 

WARNING: Attempts by a single person to transport MAXIO on an inclined plane 
could result in injury or damage. Always use two people to transport the system. 
Maximum allowable floor inclination is restricted to 5 degrees. 
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Chapter 13 System Cleaning  

13.1 Overview 

This section describes the routine maintenance to be performed by the user.  Maintaining 

MAXIO according to the following guidelines facilitates a prolonged life of the system. 

13.2 Visual Inspection  

Visually examine the following before each procedure: 

• Connectors on cables for any mechanical defects. 

• Entire length of electrical and power cables for cuts or abrasions. 

• Equipment for loose hardware. 

• Castors for proper locking operation. 

• Laser unit to be intact and if it can be held in both positions (straight and downward).  

o Always turn the laser module so that it is facing downwards before turning it on. 

 

 

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified 
personnel may result in shock or serious harm to personnel or serious damage to the 
system.  Do not open the device or remove device panels. Contact Perfint Customer 
Support for all MAXIO servicing needs. 

13.3 Cleaning 

The cleaning instructions provided in table 10.1 must be followed daily for cleaning the device 

and the related accessories.  Prior to device cleaning always perform the following activity: 

a. Shutdown and switch off the MAXIO™ system. 

b. Remove the power cable to disconnect from power supply. 

c. Unlock the wheels and move the MAXIO™ to a free space. 

 

 

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d)(3)) must be 
worn during cleanup operations to prevent contact with infectious substances. 
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Cleaning Instructions: 

 
S No Component Cleaning Instruction 

1 MAXIO device  
axes and wave 
covers 

• Use a cloth damped in water to wipe the external surface of 
the device and its axes. 

• Use sterile drape covers in order to reduce the risk of 
patient infection. 

• Use regular hospital cleaning agents like MadaCide-FD 
Germicidal Solution,Virex II 256 to clean the axis in case 
of any spill. 

2 MAXIO Console, 
touchpad.  

• Use a damp cloth to wipe the parts before every procedure. 

3 InstaReg mat • Use any regular hospital cleaning agent like MadaCide-FD 
Germicidal Solution,Virex II 256 to clean the plate. 

• Use only damp cloth to wipe the plastic plate that covers 
the pattern. Do not use any cleaning liquid. 

4 Patient 
immobilization 
bed 

• Moisten a soft, non-abrasive, folded cloth with mild 
disinfectant/Germicidal cleaner. 

• Wipe the bed gently with the above cloth in the areas 
where blood stains are present after performing each 
procedure. 

• Dry the bed before next procedure by wiping down the bed 
with a dry cloth 

• The cleaner being used should be CFC 
(ChloroFluroCarbon) free. 

5 Breath hold 
monitor unit 

• Use a damp cloth to wipe and clean the unit and belt. 

Table 3: Cleaning Instructions 

  

 
NOTE: Consult component labels regarding the reusability and sterilization 
requirements to ensure that they are met. 
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14.2 Calibration Check 

Perform a calibration check after every 20 procedures.  If there is any deviation in system 

calibration, contact Perfint Customer Support for  system calibration. 

To perform a for calibration check: 

Requirements: 

• Calibration Phantom (provided by Perfint). 

• 18 G LP Needle- 88mm. 

• Needle Holder- 18G 

 

Steps for Calibration check: 

1. Place the calibration phantom on the CT patient table in the region specified by 

the Z range sticker.  Zero the table position at the center of the phantom. 

2. Scan and send the phantom images to MAXIO.  Follow the steps for a normal 

procedure workflow. 

3. Click the gantry cross hairs option to display the cross hairs over the phantom 

image. 

4. Plot the target point on the gantry cross hairs center and entry point on the 

vertical line on surface of phantom. 

5. Send the values and position the device for the plan. 

6. Insert the needle into the phantom for the displayed cradle position. 

7. Release EE and perform the check scan.  Transfer the check scan image to 

MAXIO console. 

8. Load the image through the probe position verification screen.  Confirm device 

accuracy. 

9. The needle should be exactly straight and aligned to the vertical line of the 

gantry cross hairs in case of proper calibration. 

10. In case of any deviation in the needle positioning, MAXIO system must be 

recalibrated. Contact Perfint Customer Support for calibration. 
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14.3 Disposal 

For device disposal on lapse of device lifetime, send the device to the manufacturer.  If this is 

not possible, dispose of the device and accessories as per WEEE (Waste Electrical and 

Electronic Equipment) guidelines (2002/96/EC). 
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Appendix 
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Appendix A: Technical Specifications 

S No Parameter Values 

1. Compatible Modality CT 

2. Imaging Interface DICOM 3.0 

3. Needle Positioning Accuracy *2mm radius sphere for a needle length 

of 120 mm on specific nonmoving 

phantom 

4. User Interface Computer Monitor Display 

5. Service Life time 7 Years 

Table 4: Technical Specifications 

  

Physical Attributes 

S No Parameter Values 

1. Height 1310mm/4.3 feet 

2. Width 775mm/2.5feet 

3. Depth 850mm/2.8feet 

4. Weight 250Kg/551£ 

5. 
Max. Allowable floor incline during 

mobility 

5° 

6. 
Positioning of the device with 

respect to CT system 

InstaReg 

7. 
Device Controls Control panel switches and foot 

switches. 

Table 5: Physical Attributes 

Electrical Specifications 

S No Parameter Values 
1. Mains Voltage 100 – 240 VAC 

2. Line frequency 50 /60 Hz 

3. Length of power cable Up to 8 Meters/26 feet                   

4. Power usage 300 Watts 

5. Mains Isolation Power supply cord shall be plugged 
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S No Parameter Values 
External: done by the user where both poles (L & N) are isolated 

simultaneously. 

Table 6: Electrical Specifications 

MAXIO Planning Station 

S. No Parameter Status 
1. Compliance to IEC standard 60950 Compliant 

Table 7: MAXIO Planning Station 

Mechanical Specification 

S No Parameter Values 
1. Mobility 4 Castor wheels with locks 

2. X range  720 ± 10mm  

3. Y range  450 ± 10mm  

4. Z range  200 ± 10mm 

5. A range  ±90° +5° 

6. B range  ±90° +5° 

Table 8: Mechanical Specification 

Software Specification  

S No Parameter Values 
1. Operating system Windows 7 Professional 

2. System configuration 

Intel Core i7 or above 

8 GB RAM (min) 

320 GB Hard disk (min) 

RAID for hard disk failure backup 

Backup software for OS and data backup 22 inch 

wide monitor with 1920 x 1080 pixels resolution 

(FULL HD) 

Speaker – External or Built in monitor 

Table 9: Software Specification 

Compatible Needle 

S No Parameter Values 
1. Thickness (Gauge) 22, 21, 20, 19, 18, 17, 16,15, 14, 13, 11 
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2. Length (mm) 200mm (Max) 

3. Type Rigid-Straight 

Table 10: Compatible Needle 

Needle Guide 
S No Parameter Values 

1. Compatible needle gauge 22,21,20,19,18,17,16,15, 14,13,11 

2. Sterilization Single use – disposable (ETO 

Sterilization) 

3. Material Polycarbonate 

Table 11: Needle Guide 

Procedure Verification 

S No Parameter Values 

1. Skin markers & Laser Pointer Yes 

Table 12: Procedure Verification 

Environmental conditions 

S No Parameter Values 

1. Operating temperature 15 to 40°C  

2. 
Transport and Storage temperature 

range 
0 to 50°C  

3. Humidity 50 to 95 RH 

Table 13: Environmental conditions 

Safety 

S No Parameter Values 

1. Wheels with Lock Yes 

2. Detachable Needle guide Yes 

3. Emergency Switch Yes 

Table 14: Safety 

Conformance to Standards 

1. MDD(93/42/EEC)  Yes 

Table 15: Conformance to Standards 

Laser: 

1. Classification Class II in accordance with FDA standard 21 

CFR 1040.10(a)(3)(I) and with European 
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Australia/New Zealand laser safety 

standards 73/23/EEC - 98/37/EG, 

 9/336/EEC, EN 50081-1, EN-31252, EN-

31252, EN 55022, EN 60825-1 and AS/NZS 

2211:1997 

2.  Wavelength 650nm 

Table 16: Laser 

Accessories: 

1.  Breath Hold Monitor Standard 

2. Patient Immobilizer bed Standard 

3. Tissue mimicking Phantom Optional 

4. Foot Switch Standard 

Table 17: Accessories 

Disposables 

1. End Effector (Gripper) Standard 

2. Sterile Drape Standard 

3. Needle Guide  Standard 

4. Skin  Markers Standard 

Table 18: Disposables 
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Warning: dangerous voltage, take care while plugging power cord to the device. 

 

The MAXIO™ System is manufactured solely by Perfint Healthcare Pvt ltd. 

 

The device should be operated in between 15 to 40 deg C. 

 

MAXIO™ uses class II lasers. The user and the patient should avoid extraneous contact 
with the laser beam. 

Table 19: Device Symbols 

MAXIO™ Device Labeling Details 

 

Manufacturer 

Label 

 

 

 

 

                    

 

Serial 

number 

 

 

Packaging 

Label 
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MAXIO™ 

range of 

operation 

sticker for 

CT table 

 

 

 

Main Control 

panel label 

 

 

 

 

 

 

 

 

 

 

 

Rear 

Connector 

panel Label 
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Movement limited in 
both directions: To 
indicate that a linear 
movement is possible 
in both the indicated 
directions within 
predetermined limits. 

 

               

Patient movement 

warning sticker 

 

 

 

 

 

 

 

Device movement 

warning sticker 

 

 

Emergency  

 
 

Foot switch control 

Labels 
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Near the handle.  

 
Table 20: Device Labeling Details 
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Appendix C: Alarms & Information Messages 

 

Trigger Message 

Empty User 
Name 

 

Empty Password 

 

InValid User 
Name 

 

Valid user name 
and invalid 
password 

 

User tries to load 
images with 
gantry tilt 

 

User tries to load 
images other 
than that are 
taken with HFS 
protocol 
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When duplicate 
slices are added 
or Slices are 
missing. 

 

When parallel 
probes are 
defined and 
edited. 

 

Planned Probe is 
out of device 
range 

 

MAXIO™ 
application is 
already running 
in the system  

 

Docking 
application not 
working 

 

Serial port is not 
configured for 
the MAXIO™ 
computer to 
connect to the 
device  
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Dataset loaded 
with station 
name that is not 
registered. 
 

 

If user tries to 
login without 
selecting the CT 
Station 

 

User tries to 
login without 
selecting docking 
side 

 

New image 
series is selected 
after defining 
VOI in another 
series 

 

After loading 
image before 3D 
reconstruction 

 

Check if entry 
point is set on 
skin surface 
when defined in 
2D image. 
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While planning 
probe applicator 
in 2D passing 
through NO-Go 
region 

 

While planning 
probe applicator 
in 3D passing 
through NO-Go 
region. 

 

While trying to 
edit the probe for 
which the 
ablation volume 
is defined. 

 
Procedure mode 
selection 

 

Confirmation for 
planning 

 

Target point is 
placed outside 
the image 
boundary 

 

User  deletes the 
probe 
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Intersection 
happen while 
planning 

 

Planned needle 
length is greater 
than selected 
needle. 

 

During  planning 
choosing entry 
point below 
target point 

 

When needle is 
positioned 
beyond the limit. 

 

Anesthesia 
requires greater 
needle/applicator 
length 

 

Port Plan 
Confirmation 
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Confirmation for 
editing the  
defined plan 

 
For positioning 
the needle in the 
planned region. 

 

  

Positioning for 
Skin Marker 

 

User confirms 
the added/edited 
Tumor 
segmented 
volume  

 

User confirms 
the added/edited 
Liver segmented 
volume 

 

User confirms 
the added/edited 
GallBladder 
segmented 
volume 
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User confirms 
the added/edited 
Vessels 
segmented 
volume 

 

User confirms 
the added/edited 
OtherNoGo 
segmented 
volume 

 
Confirmation for 
clearing a 
Region  Tumour 
 
 
  

Confirmation for 
clearing a 
Region  Liver 

 

Confirmation for 
clearing a 
Region  Gall 
Bladder 

 

Confirmation for 
clearing a 
Region  Vessels 
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Confirmation for 
clearing a 
Region  
OtherNoGo 

 

Position Done 
Click 

 
After positioning 
one probe among 
other probes. 

 

Tracker software 
does not  exist 
 
 
 
 
  

Edit probe  

 

Confirm 
Ablation  
Volume 
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Device is not 
docked properly 
with the base 
 
 
 
 

 
Tilt Sensor port 
in use 

 

Tilt Sensor port 
not available 

 

Selected 
Secondary image 
is acquired later 
than the primary 
image 

 
Liver point not 
defined 
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Tilt data from Tilt 
Sensor is greater 
than the tilt 
measured during 
calibration + 
tolerance 

 
Data is not 
received from tilt 
sensor. 

 

Selected Procedure 
 
(If CT station 
Name is selected 
CT station name is 
displayed, if 
Docking side is 
chosen the 
docking side is 
displayed  

When the user has 
not corrected 
anything and 
clicks the Revert 
button 

 

Revert the Manual 
Correction 

 
 
Plan doesn’t have 
anesthesia defined 
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Confirmation for 
Overlay 

 

Confirmation for 
invalid offset 
values 

 

Table 21: Alarms and Information Messages 

Confirmation for 
editing thermal 
simulation 
volume 
 
 
  
When trying to 
use tilt sensor 
port 

 

Logoff button is 
clicked 

 

Shutdown 
button is clicked 
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Appendix D:  Device Messages 

The device messages indicate the device activity.  The device messages are displayed on the 

device information box on the MAXIO console.  The device messages are broadly classified 

into following 4 categories: 

1. Initialization messages – Include initialization related messages 

2. Procedure/Movement related messages – Include procedure/home moving axis 

related. 

3. Error or warning messages – Include all errors and warnings related messages. 

4. InstaReg messages – Includes docking related messages. 

Initialization Messages 

 

PRESS HOME KEY 

INITIALIZATION..?  

This message prompts the user to perform device initialization by 
pressing the “Home key” in the main control panel. 

INITIALIZING…  This message indicates that the device axes are initializing. 

INITIALIZATION 
SUCCESSFUL 

 

On completion of successful initialization, this message will be 
displayed to the user. This also indicates that the device is ready to 
be used for a procedure 

INIT- ERROR In the event of unsuccessful initialization, this message is displayed.  

Table 22: Initialization Messages 

Procedure/Movement related messages  

 
ANESTHESIA 
MOVE CRADLE TO 

This message is displayed when a local anesthesia plan is sent to the 
device. The message displays the cradle top position to which the 
patient table has to be moved. 

NEEDLE POSITION 
MOVE CRADLE TO 

This message is displayed when a local anesthesia plan is sent to the 
device. The message displays the cradle top position to which the 
patient table has to be moved 

PLEASE WAIT 
PROCESSING 

Internal device check of the axes position values with the 
application before positioning 

MOVING Y  This message indicates the movement of Y axis to position for a 
particular plan 
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ANESTHESIA 
MOVING AXIS 

Displaying the Anesthesia movements 

NEEDLE 
POSITIONING 
MOVING AXIS 

Displaying the positioning movements 

INSERT BUSH After moving to the required position and if the EE is fully open this 
message is displayed after the first EE key press. This message 
prompts the user to insert the guide ( selected based on the needle to 
be used for the procedure)  If the EE is already in the half closed 
state, message in 2.8 is displayed 

LOCK EE  This message prompts the user to lock the EE and clamp the needle 
guide with the help of second EE key press 

RELEASE EE Once the needle guide is securely clamped, the user can insert the 
needle/tool through the guide. On completion of needle insertion, 
the EE must be released which is indicated by the message 
RELEASE EE, demanding for third EE press. 

PULL BACK 
RELEASE XZY 

This message prompts the user to press the user to press the 
“Pullback’ key to move the X ,Y and Z arm back by some distance, 
to provide clearance to the physicians 

PULL BACK 
RELEASE X & Y 

This message prompts the user to press the “Pullback” key to move 
the X and Y arms back completely to its extreme position 

PULL BACK 
MOVING AXIS 

Display message during pull back of X and Y axes 

PLEASE WAIT… Wait for next command. 

PRESS HOME FOR 
NEEDLE POSITION 

This message prompts the user to press the “Home” key to set the 
device to position for a procedure after completing anesthesia 
position 

HOME 
MOVING AXIS 

Display message when the device axes are moving to the Home 
position, This is triggered by the “Home” key press on completion 
of a procedure and when the device is not docked. 

Table 23: Procedure / Movement related messages 
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Error Messages 
All error messages are displayed and associated with a long beep with interval of 1sec. 

 
NOTE: Ensure that the error beep is audible in the CT environment.  Contact Perfint 
Customer Support when error messages are displayed. 

 

X- FEEDBACK 

ERROR 

Indicates a Feedback Error 

X-COMM-ERROR Indicates an internal communication Error 

X-SENSOR-ERROR Indicates a Sensor Error 

X-INDEX-ERROR Indicates an Index Error in case missing of index during FI or HI in 
linear axis 

ERR.INSERT BUSH Indicating incorrect insertion of needle guide and advising to release 
EE 

ERR. RELEASE EE 
PRESS RELEASE EE 

Indicates incorrect release of EE and advising to press EE once 
again 

PROXI – ERROR Indicates a Proximity error 

EMERGENCY STOP Indicates an Emergency stop 

APP. COMM ERROR Indicates there is no communication with Application PC 

X- OUT OF RANGE Indicates the corresponding axis movement value is out of range 

RELEASE X 
OUT OF RANGE 

Indicates Release X value is out of range 

RELEASE Y 
OUT OF RANGE 

Indicates Release Y value is out of range. 

POSITION ERROR 
PRESS POSITION 

After moving to required position if current position of axis and 
given position values is not matching, device will display this error 
message 

BRAKE – FAILURE Indicates Y-Brake failure in device 
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NEEDLE POSITION 
ABORTED 

Cancel procedure display DURING Needle Position 

ANESTHESIA 
ABORTED 

Cancel position display during Anesthesia positioning’  

Table 24: Error Messages 

InstaReg Messages 

 
DOCKING  Indicates Docking button is pressed when the device is in an 

undocked state 

UNDOCKING  Indicates Docking button is pressed when the device is in a docked 

state 

Table 25: InstaReg Messages 

 
NOTE: User can dock the device when the application is not open. To do this press 
the dock key twice. 
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Appendix E: Patient Breath Hold Monitor and 

Immobilization Bed Setup 

Breath Hold Monitoring Device Setup 

Monitor patient breathing as necessary using a Breath Hold Monitoring device. 

 
Figure E-1: Breath Hold Monitor 

 

To setup the Breath Hold Monitoring device: 

 
1. Follow the Breath Hold Monitoring device instructions to secure the breath belt around 

the patient’s body at the appropriate location. 

a. Ensure the placement of the monitoring device will not interfere with the CT 

guided procedure and that the belt is secured before the first scan . 

2. Place the base unit on the CT table 

3. Place the satellite unit in the docking slot of the base unit. 

4. Connect the base unit with breath belt using the provided cable. 

5. Observe the LEDs glowing on either side of the center LED with respect to the patient’s 

inspiration and expiration. 

6. Instruct patient to hold breath at a comfort level and set the level as reference by 

selecting the reference button on the base unit. This step should be done during the first 

scan.  

7. Instruct patient to repeat breath hold during all subsequent scan and before needle 

placement. A single red LED indicates same breath hold level as that of reference level.  

8. Adjust sensitivity level as required. 
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WARNING: Patient cooperation is required for performing precision procedures. 
Patients who are not able to follow instructions for breath hold belt use should not be 
considered. 

Patient Immobilization Device Setup 

Immobilize the patient using an immobilization device  

 

Figure E-2: Patient Immobilizer 

To immobilize the patient: 

 
1. Place the deflated immobilizer on the CT table with the air inlet valve at the foot of the 

table. 

2. Have the patient lay on top of the deflated immobilizer.  

a. Have the patient hold their hands over their head if required for the procedure 

b. Ensure that the area of interest on the patient’s body is below the Z range sticker 

installed on the CT table. 

 
Figure E-3: Device Range Sticker 

3. Connect the air hose between the air inlet valve and the compressor port of the pump. 

4. Turn the immobilizer pump power to the on position and inflate the immobilizer so that 

the beads are loose and free flowing. 

5. Turn the power off and remove the air hose from the pump. 

 

NOTE: Check the readiness of the breath hold monitor for use. Refer to 
manufacturer’s instructions for use for the detailed workflow and indications and 
contraindication of use of the breath hold monitor device. 
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6. Position the patient 

7. Connect the air hose between the air inlet valve and the vacuum port of the pump. 

8. Turn the vacuum pump power to the on position and vacuum the air out of the 

immobilization device until it becomes rigid, closely embracing the patient’s body. 

9. Adjust as necessary to ensure complete embracing. 

10. Turn the pump off, remove the hose and remove the straps. 

11. Secure the patient tightly with the  straps available with the CT system 

 

 

 
WARNING: Patient movement during procedures may lead to incorrect positioning of 
the needle. Ensure patient movement is managed throughout the entire procedure. 

 NOTE: Be sure to position the patient’s region of interest below the Device Range sticker 
on the CT table. 
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Appendix F: Warranty Information 

Limited Warranty 
Perfint warrants that the MAXIO™ System shall materially perform in accordance with the 

specifications set forth in the User Manual. Perfint EXPRESSLY DISCLAIMS ANY 

WARRANTY AS TO THE OVERALL EFFECTIVENESS OF THE SYSTEM FOR THE 

PURPOSES OF CUSTOMER USE AND MAKES NO REPRESENTATION AS TO 

MERCHANTABILITY OR USEFULNESS FOR ANY PURPOSE OTHERWISE. 

The standard warranty period for all warranties, with the exception of  the warranty of title,  

patent and copyright, is 12 months from the date of install or 15 months from the date of 

shipment which ever occurs the earliest.  The warranty period may change based on the 

contract. 

 

Subject to the limitations and exclusions stated below, Perfint will repair or replace, at no 

additional cost to Customer, any defective Hardware or Software for the period of the contract 

as defined in the Quotation. 

Perfint shall not be liable, expressly or implied, for: 

a) Repairs or modifications performed other than by Perfint or a Perfint authorized service 

personnel or repair facility. MAXIO™ contains no user serviceable / replaceable part. 

b) Use in any manner or medical procedure, other than that for which it is designed. 

 

Either of which shall void this warranty. 

For information on the system warranty, refer to the Perfint’ Terms and Conditions. 

CUSTOMER ACKNOWLEDGES THAT NO EXPRESS OR IMPLIED REPRESENTATION 

AND/OR WARRANTIES HAVE BEEN MADE BY PERFINT EXCEPT FOR THE 

LIMITED WARRANTIES CONTAINED IN THIS SECTION. THE FOREGOING LIMITED 

WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES AND CONDITIONS. 

PERFINT MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR A PARTICULAR PURPOSE. PERFINT SHALL NOT BE LIABLE IN 
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CONTRACT, WARRANT, TORT OR OTHERWISE SPECIAL, INDIRECT, INCIDENTAL 

OR CONSEQUENTIAL DAMAGES OF ANY NATURE. 

 

PERFINT DOES NOT WARRANT: 

a. Defects caused by failure to provide a suitable installation environment for the System;  

b. Damage caused by use of the System for purposes other than those for which it was 

designed;  

c. Damage caused by disasters such as fire, flood, wind and lightening, or other acts of 

nature;  

d. Damage caused by unauthorized attachments, components or modifications; or  

e. Damage caused by any abuse or misuse by Customer.  

NO EMPLOYEE OF PERFINT OR ANY OTHER PARTY IS AUTHORIZED TO MAKE 

ANY WARRANTY IN ADDITION TO THOSE MADE IN THIS AGREEMENT. 

  

Perfint has taken due care in preparing this manual including research, development and 

testing. This document describes the state of Perfint’ knowledge respecting the subject matter 

herein at the time of its publication, and may not reflect the state of the art at all times in the 

future. Perfint has carefully reviewed this document for technical accuracy. If errors are 

suspected, the user should consult with Perfint prior to proceeding. Perfint makes no expressed 

or implied warranty of any kind with regard to this equipment, or the supplemental 

documentation in this manual. 

Perfint makes no representation or warranty to the user or any other party with respect to the 

adequacy of this document for any particular purpose or with respect to its adequacy to produce 

a particular result. The user’s right to recover damages caused by fault or negligence on the part 

of Perfint shall be limited to the amount paid by the user to Perfint for the provision of this 

document. In no event shall Perfint be liable for special, collateral, incidental, direct, indirect or 

consequential damage, losses, costs, charges, claims, demands, or claims for lost profits, data, 

351

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      119

fees, or expenses of any nature or kind. The MAXIO™ is protected under Patent no13/292,327 

and 13/292,186    

 

License Agreement 

Perfint or its suppliers retain(s) ownership of and title to any software program supplied with 

the equipment and to the trade secrets embodied in such software programs. Subject to the 

Buyer’s acceptance and fulfillment of the obligations in this paragraph, Perfint grants the Buyer 

a nonexclusive , nontransferable, non- sub licensable perpetual license to use any software 

program supplied with the Equipment that is necessary to operate the Equipment solely on the 

medium in which such software is delivered for the purpose of operating the equipment in 

accordance with the instructions set forth in the User’s Guide supplied with the Equipment and 

for no other purpose whatsoever. Buyer may not reverse-assemble, reverse compile or 

otherwise reverse- engineer such software nor may Buyer make a copy of such software or 

apply any techniques to derive the trade secretes embodied therein. 

In the event of failure by Buyer to comply with the terms of this license, the license granted by 

this paragraph shall be terminated. Further, because unauthorized uses of such software will 

leave Perfint without an adequate remedy at law, Buyer agrees that injunctive or other equitable 

relief will be appropriate to restrain such use, threatened or actual. Buyer further agrees that (i) 

any of Perfint suppliers of software is a direct and intended beneficiary of this end –user 

sublicense and may enforce it directly against Buyer with respect to software supplied by such 

supplier, and (ii) No supplier of Perfint shall be liable to buyer for any general, special, direct, 

indirect, consequential, incidental or other damages arising out of the sublicensing of the 

software supplied with the equipment. 
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Appendix G – Glossary   

3 

3D Visualization Anatomical representation of tumor in 3 dimensional formats in 

body. 

A 

Ablation A medical procedure where part of the tumor or other 

dysfunctional tissue is ablated using the heat generated from the 

high frequency alternating current to treat a medical disorder. 

Ablation Zone Volume (of tumor) to be ablated. 

Admin Short for “Administrator”.  One of the default login types. Users 

logged in as Admin have special administrator privileges for the 

MAXIO system. 

A axis Angular axis that covers the patient body width. This is also 

called the Orbital Angle. 

B 

Biopsy A medical test commonly performed by a surgeon or an 

interventional radiologist involving sampling of cells or tissues 

for examination. 

Breath hold 

monitor belt 

One of the MAXIO accessories used for monitoring the breath 

hold levels of patient. 

B axis Angular axis that rotates patient head to toe. This is also called 

the Craniocaudial Angle. 

C 

CT Computer Tomography (CT Scanner). 

Contrast CT CT scan taken after applying contrast agents. 

Check Scan Image The CT image that is taken after placing the probe. 

  

Cranio Caudal 

Angle 

Angle measured with respect to an imaginary axis which runs 

from head to toe. 

Component One of the parts that make up a system. A component may be 

subdivided into other components. 
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Collision 

Avoidance 

Multiple probe intersection avoidance. 

Clip To select a subset (or cut) of images form a large image series. 

Clamp Engage the end effector to hold the needle guide. 

D 

DICOM (Digital Imaging and Communications in Medicine) DICOM 

facilitates the interoperability of medical imaging equipment. 

This is achieved by specifying standard protocols and syntax 

that are met when a system is DICOM compatible. 

Docking Process of locking the system to the calibrated reference point 

in the CT room. 

Device Refers to the electromechanical part of MAXIO system. 

E 

EE End Effector- Clamps attached to the end of the robotic arm 

that maneuvers to position and hold the Needle Holder. It has 

2 axis for maneuvering – cranio/caudal and orbital. 

Entry Point Point on the skin surface for entry of needle/ probe. 

Ethernet Communication protocol for data transfer – used here for the 

transfer of DICOM image data from CT to MAXIO system. 

F 

FNAC Fine Needle Aspiration Cytology – Collection of 

cells/material from Tumor or diseased area  

FDA Food and Drug Administration. 

FOV Field Of View – Scanning area measurement in medical 

imaging.  

G 

Go Region The region which is marked for the probe to Go through or 

end at. 

Gauge Standard measure of needle thickness. 

H 

HU Hounsfield Unit [CT number] – Used to measure the density in 

CT image. 

HFS Head First Supine. 

354

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual  

                                                            

MAXIO User Manual Version 01                         (Draft)                                                                                                      122

Half Initialize This operation will be performed by the system after each power 

on by the user from device HOME key or from application 

software.    This will position the system in ZERO co-ordinates.  

With this position reference only next procedure movements will 

happen. 

Hazard A condition that is a prerequisite to a safety mishap. 

Home Parking configuration of the MAXIO system. 

I 

IO Interventional Oncology. 

IR Interventional Radiology. 

Image CT DICOM 3.0 image. 

Image series Collection of image slices obtained from a single CT scan for a 

specific diagnosis. 

InstaReg Mat A specific pattern plate pasted on the floor. This gives the 

calibrated reference point for device operation during procedure. 

Initialize A startup process that takes all the mechanical axes to its 

configured zero position and gets the device ready for 

procedure. 

L 

LED Light Emitting Diode. 

Liver 

Segmentation 

Segmentation of Liver by marking two Apex points. 

Left Side 

Docking  

When the device is docked on the left side of the CT station. 

Laser MAXIO laser unit is used for QA purposes to ensure that the 

patient has not moved from his original position. The laser beam 

is allowed to fall on the QA markers to assess the same. 

M 

MPR Multi Planar Reconstruction  

Review the CT images in axial, sagittal and coronal views. 

MDD Medical Devices Directive. 

Manually 

Advanced 

To guide manually through tissues. 

Manual 

Registration  

Registration using the user identified points on respective CT 

images. 
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N 

N/A Not Applicable. 

Needle  Refers to needles or probes used for CT guided interventions. 

Needles and Probes are interchangeably used across the IFU. 

Needle Guide Term used when it is used to guide physician placement of 

needles/ablators. 

Needle Holder Plastic holders available in fixed and flexible types. These help 

to prevent needle sag by holding the needle onto place once 

released from the EE. 

Needle Sag Any movement of the needle that could change the planned 

trajectory of insertion of the needle/ablator. 

No-Go region  Region defined by physician though which probe will not be 

allowed to pass by software system.  

O 

Orbital Angle Angle measured with respect to an imaginary axis passing 

through the patient laterally from one side to the other (also 

called the A angle) 

 

P 

Primary Image The main image data. 

Procedure Series of steps by which desired result is accomplished.  Covers 

both procedure planning and implementation. 

Procedure 

planning 

Trajectory Plans for the procedure to be performed. 

Planning Station User interface for procedure planning. 

Probe  RF electrodes which are inserted into tissues to deliver RF 

energy. Needles and Probes are interchangeably used in the IFU. 

Precise Exactly. 

Position Used for positioning the device arms over the patient as per the 

plan. 

Pull back Takes the device arms away from the patient.  

POST Power On Self Test – a self-check of the MAXIO system upon 

startup. 

Patient 

immobilizer bed 

One of the MAXIO accessories used to minimize patient 

movement during procedure. 
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Physician Interventional Oncologist / Interventional Radiologist. 

R 

ROI Region of Interest 

Registration  Image Registration is the process of estimating an optimal 

transformation between two image series. 

Release Disengage the end effector release the needle guide and 

needle. 

S 

Secondary image Contrast Enhanced CT image. 

System The MAXIO device and the accompanying software. 

Safety Free from conditions that can cause death, injury, or 

occupational illness. 

Screen Monitor. 

Segmentation A MAXIO tool that helps to select and cut out only a type of 

organ/tissue/organ. 

T 

Tumor 

Segmentation 

Delineation of tumor in each CT slice with segmentation 

tools. 

Trajectory The path from entry to target point in body. 

Tool Used to describe the universal set of all tools (needles/probes) 

that are used for various IO procedures. 

U 

User One of the default login types. 

V 

VOI Volume Of Interest. 

X 

X axis The electromechanical axes that cover left to right of patient 

when on CT table. 

Y 
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Y axis The electromechanical axis that covers the patient depth (top 

to bottom). 

Z 

Z axis The electromechanical axis that moves parallel to the patient 

length (head to toe). 
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4 

Not receiving DICOM images- 

(Auto Tech (Image Transfer) 

icon in the device icon bar  is 

red). When the MAXIO system 

is installed, the DICOM 

connectivity is established with 

the respective CT scanner and/or 

workstation. When the MAXIO 

system is switched on, it 

continuously checks for proper 

DICOM connection. If you 

experience difficulty in sending 

the CT image to the MAXIO 

system, try the following: 

• Check the ethernet cable connection at 
the rear connection panel of the device and 
at the CT console or ethernet router 
connected to the CT console. 
• Verify whether the images were sent 
from the CT system  
• Contact MAXIO administrator and 
check for any change in configuration 
values for MAXIO/CT 
• Restart MAXIO system and re-send the 
images. 
• If problem still exists, contact Perfint 
Customer Support 

 

5 Emergency Switch Activated 

During the Procedure – 

(Emergency status icon in the 

device status icon bar is red). If 

the user has pressed Emergency 

switch during a procedure, the 

user can continue from the  

procedure workflow step after 

doing the following steps: 

• Switch the device off and then on, and 
reinitialize – ensure that the patient is at a 
safe distance. 
• Send the same plan to the device or re-
plan to continue with the procedure. 

 

6 

No communication between 

planning Console and Device – 

Communication icon in the 

device status icon bar is red. 

• Ensure that the device is initialized. 
• Switch the system off and then on.  
Check whether the communication status 
is green. 
• If problem still exists, contact Perfint 
Customer Support 

 

7 

Device Dock Error during 

procedure – Dock icon in the 

device status icon bar is red. 

• Check that the CT name & side selected 
in the Procedure Selection screen of the 
application are correct. 

 

8 

System is not communicating 

and a continuous beep sound is 

coming from device 

• Connect the system to line power if not 
connected. 
• Switch on the EMI filter switch in the 
rear control panel. 
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9 

Monitor- If the monitor does not 

display anything or the quality is 

poor, check the following: 

• Check whether the PC On switches at 
the rear control panel is ON. 
• Switch on the monitor power switch 
and check if the power key light is 
glowing. 
• Check for proper monitor connection 
behind the monitor. 
• Check the contrast brightness settings 
by tuning the button below the monitor. 

10 Touchpad • Contact Perfint Customer Support 

11 Invalid License/ License 
Expired 

•  Contact  Perfint Customer Support 

12 SQL server error • Contact Perfint Customer Support. 

Table 26: Troubleshooting Guidelines 
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Appendix I: Warnings & Cautions 

 

WARNING: There are no user-serviceable parts in MAXIO.  
Modification of any part of MAXIO will result in voiding of the service 
contract and may result in harm or injury to the operator. Do not modify 
MAXIO in any way. Contact Perfint Customer Support for all MAXIO 
servicing needs. 

 

WARNING: Incorrect use, handling or servicing of MAXIO by non-
qualified personnel may result in shock or serious harm to personnel or 
serious damage to the system.  Do not open the device or remove device 
panels. Contact Perfint Customer Support for all MAXIO servicing needs. 

 

CAUTION : MAXIO is shipped under EMI/EMC standards. When 
planning any major changes to the MAXIO work environment, contact 
Perfint Customer Support to review the changes and ensure all standards 
and specifications continue to be met in the new environment. 

 

WARNING: MAXIO is intended to be used by qualified physicians 
trained by an authorized Perfint Applications Specialist.  Perfint is not 
responsible for damage resulting from MAXIO misuse or “Off- label” use.  
Do not use MAXIO outside the scope of the intended use (see MAXIO 
Indications for Use, Chapter 1). 

 

WARNING: Spilled liquids inside the MAXIO device may result in fire 
or electric shock.  Always use the MAXIO sterile drape during procedures 
and avoid spilling liquids on the device. 

 

WARNING:  Powering the MAXIO device without a 3-pin plug may 
result in electric shock.   To avoid the risk of electric shock, connect 
MAXIO using a 3-pin plug to a 3-pin socket with a protective earth 
connection. 

 

CAUTION: Leaving MAXIO power switches “On” when not in use may 
result in misuse or damage due to high voltage. Switch all MAXIO power 
switches to the “OFF” position when not in use to avoid misuse or 
damage.   
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CAUTION: Incorrectly replacing the power supply or USB cable could 
result in damage to the system.  Do not repair or replace power supply or 
the USB cable. Contact Perfint Customer Support for all MAXIO device 
servicing needs. 

 

WARNING: Patient movement during procedures may lead to incorrect 
positioning of the needle. Ensure patient movement is managed throughout 
the entire procedure (see Appendix E for detailed guidelines). 

 

WARNING: Patient cooperation is required for performing precision 
procedures. Patients who are not able to follow instructions for breath hold 
belt use should be evaluated by qualified physicians before using MAXIO 
to perform procedures where a breath hold belt is necessary.  

 

WARNING: WARNING: The laser unit is defined as a Class 2 laser 
product. Do not look directly into the laser beam. Patients should be 
instructed to close their eyes whenever the laser beam passes near their 
eyes. For patients not able to follow instructions, precaution should be 
taken to protect the eyes from coming into contact with the laser. Failure to 
do so may cause permanent injury to the eyes. 

 

WARNING: Handling the gripper assembly without sterile gloves may 
result in infection or other injury to the physician.   

Always use sterile gloves when securing and removing the grippers and 
always insert the sterile drape cover on the electromechanical arm before 
gripper assembly. 

 

WARNING: Incorrect use of needle guides may result in inaccurate 
results. Ensure that needle guides have same gauge marking on both sides 
of the holder area.  

 

WARNING: Needles that are held too tight or too loose may result in 
inaccurate placement of needles.  Needles of different brands vary in the 
needle outer diameter. While using the needle guide ensure the needle is 
not being held too tight or too loose. 
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WARNING: Handling the drape without sterile gloves may result in 
infection or other injury to the physician.  

Always use sterile gloves when inserting the sterile drape and always insert 
the sterile drape cover on the electromechanical arm before gripper 
assembly. 

 

WARNING: Battery power of less than 50% may result in abrupt system 
shutdown or erratic behavior of MAXIO.  Ensure the battery power is 
more than 50% (battery power indicator displays green) before beginning a 
procedure. 

 

 

WARNING: Incorrectly assigned access could result in misuse of the 
MAXIO system.  Ensure correct level of access is provided to each 
MAXIO user. 

 

WARNING: Connecting the Planning Station to computers or servers 
without Anti-Virus and Anti-Malware software may result in unexpected 
behavior of the system.  Ensure that the computers/servers connected to 
Planning Station are protected with Anti-Virus and Anti-Malware 
software. 

 
CAUTION: Using incorrect power supply cords could result in damage to 
the system.  Use power supply cords meeting national requirements of the 
respective country in which the equipment is used. 

 

WARNING: Accidental damage to MAXIO may result in an electrical 
hazard which could cause harm to a patient or an operator.  In case of 
accidental damage to MAXIO, immediately detach the power cord to 
isolate MAXIO from the power supply. 

 
CAUTION: Connecting devices not supplied with MAXIO may result in 
unexpected behaviors.  Do not connect devices that are not supplied with 
MAXIO.  

 

WARNING: Loose or improper docking of MAXIO to the InstaReg mat 
may result in inaccuracies in the procedure.  Do not perform procedure if, 
the Docking or InstaReg status icons on the Main Screen do not display 
green. Contact Perfint Customer Support for MAXIO servicing. 
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WARNING: Damage to the InstaReg mat may result in improper docking 
and inaccuracies in the procedure.  Do not damage the InstaReg mat. Do 
not use the InstaReg mat if it is damaged. Contact Perfint Customer 
Support for InstaReg mat servicing. 

 

WARNING: Dirt and other foreign objects on the InstaReg mat or in the 
InstaReg mat holes may result in improper docking and inaccuracies in the 
procedure.  Do not move or place any other device over the InstaReg mat, 
and carefully follow cleaning instructions (see chapter 10) to keep the 
holes in the plate clean. 

 
WARNING: Prolonged exposure to the laser beam may be injurious to 
health. Turn off the laser immediately after use.  

 

WARNING: Creating a procedure plan using images that are not correctly 
oriented (or flipped) will result in inaccuracies in the procedure. Visually 
confirm the patient physical orientation matches what is displayed on the 
screen. Do not use incorrectly oriented or flipped images for planning. 

 
WARNING: Creating a plan using images acquired prior to a user-
configured time limit may have unexpected results.  The MAXIO planning 
application checks and enforces the time limit for CT scan acquisition prior 
to procedure planning.  To proceed with procedure planning using a CT 
scan acquired prior to the configured time limit, users must acknowledge 
an application warning message. 

 

WARNING: The displayed ablation volume for the chosen probe and 
settings is a reproduction of the data stated in the ablation device 
manufacturer IFU. This data does not take into account important in vivo 
tissue dynamics that can affect ablation size such as tissue vascularization, 
type, temperature and impedance.  

 

WARNING: Treatment delivered close to critical structures could cause 
harm to a patient.  Ensure the plan provides adequate clearance around 
critical structures.   
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WARNING:  Patient movement during or between image acquisition and 
planning may lead to inaccuracies in the procedure. In case of a failed 
Patient Position Confirmation (if the laser cross hair is not aligned with one 
or more skin markers), the patient must be rescanned and a new procedure 
planned. 

 

Patient movement after patient position confirmation and before needle 
placement may lead to incorrect positioning of the needle. Care should be 
taken to avoid patient movement throughout the procedure. 

In case of any patient movement detected, repeat patient position 
confirmation before needle placement. 

 

WARNING: Accidental touching of gantry controls or any change in the 
table height may lead to inaccurate cradle positioning. Inaccurate cradle 
positioning will lead to inaccurate positioning of the needle. Cradle should 
be moved to the precise value displayed in the application every time the 
CT table is positioned. 

 

WARNING: Long needles and those thinner than 18G are noted to bend 
during insertion. Where possible use short and thicker needles. 

 

WARNING: Bending the needle during insertion will result in inaccurate 
placement of the needle.  Insert needle carefully to prevent bending. 

 

 

WARNING: Inadvertent patient movement during needle insertion may 
result in harm to the patient.  In case of inadvertent patient movement 
during needle insertion do one of the following: 

• Press the Clamp/Release button on the Control Panel to release 
MAXIO from the needle 

• Press the Emergency Switch to release MAXIO from the needle. 

• Pull the needle out. 

 

 

WARNING: Holding the needle by the end effector when inside the 
patient body for a long time may result in laceration as patient breaths. 
Ensure that needle insertion is done as quickly as possible and that the end 
effector is released as soon as needle insertion is completed. 
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WARNING: Moving the cradle before disengaging the End Effector from 
the needle guide may result in harm to the patient.  Do not move the cradle 
before disengaging end effector from the needle guide.  

 

WARNING: Use of multiple probes in a simultaneous ablation plan may 
cause needle heads to collide resulting in an inaccurate treatment.  Use the 
needle holder to prevent collision of needle heads in a simultaneous 
ablation procedure. 

 

WARNING: Transporting MAXIO without taking precautions may result 
in injury or damage.  Always use the handle to move the system. Avoid 
scraping or collision of the device with other devices and building 
structures. Limit movement to slow walk. 

 

WARNING: Attempts by a single person to transport MAXIO on an 
inclined plane could result in injury or damage. Always use two people to 
transport the system. Maximum allowable floor inclination is restricted to 
5 degrees. 

 
 

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d) 
(3)) must be worn during cleanup operations to prevent contact with 
infectious substances. 

 

MAXIO is tested on rigid needles up to 22G, however needle size smaller 
than 18G may not behave rigidly always and may tend to bend and deviate 
from the planned trajectory. 

Where possible use short thicker needles. 

 

MAXIO does not control selection of probes or probe parameters in the 
ablation generator. MAXIO is not connected to the probe or the ablation 
generator in any way. 

Ensure that the probes and probe parameters are chosen correctly as per 
plan. 

Table 27: Warnings and Cautions 
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368

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Attachment 3: Revised Brochure

369

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Attachment 4: Labeling

Tab Description

4-A Labeling Details, Doc No. 2000798-28.TCF, Rev: 1.3

4-B Consumables Labels, Doc No. 2000798_CON_LBL.Doc, Rev. 0.2

4-C Gripper Packaging

4-D Needle Guide Packaging
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28. Labeling Details 

Project:  MAXIO 

 

Perfint Healthcare Pvt. Ltd. Proprietary and confidential Page  2/8 

 

Revision History: 

 

 

Rev 

# 

Ref: 
 

Pages 

affected 

Reason for change Date 

 

Drawn 

 

Appd. 

 

Total # 

of pages 

0.1 -- ALL Initial release 13-01-2012 Bala Pugal 6 

0.2 -- ALL Updated for New ID 

MAXIO 

18-05-12 Bala Sekar 6 

0.3 -- ALL Updated labels based on 
UL comments 

13-07-12 Vadivel Sekar 6 

0.4 -- ALL Revised the documents 
based on new labels and 

included “Location” 

column 

25-07-12 Vadivel Sekar 5 

0.5 -- 2nd Page Updated the manufacturing 

label with UL symbol 

28-08-12 Vadivel Sekar 6 

0.6 -- 2nd Page Updated the manufacturing 

label with product identity 

11-10-12 Ragasudha Sekar 5 

0.7 -- 2nd Page Removed Service contact 

number in manufacturing 

label 

28-10-12 Ragasudha Sekar 5 

0.8 -- 5th Page Added laser warning label 29-01-13 Ragasudha Sekar 5 

0.9 -- 6th and 

7
th
 page 

Added packaging labels 22-04-13 Vadivel Sekar 7 

1.0 -- 4th and 

5
th
 page 

Manufacturer and battery 

label modified 

13-11-13 Vadivel Sekar 7 

1.1 -- 2nd        
4
th
 page 

Manufacturer and patient 

movement label (For China 

only) 

25.11.13 Vadivel Nansen 7 

1.2 -- 2nd        
4
th
 page 

Manufacturer and patient 

movement label B applied 

part included (For China 

only) 

03.01.14 Vadivel Nansen 7 

1.3 -- 2,4,5 This version is updated 

with the label “Release End 

effector before moving 

cradle” from rev 1.0. 

10-03-14 Vadivel Nansen 8 
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28. Labeling Details 

Project:  MAXIO 

 

Perfint Healthcare Pvt. Ltd. Proprietary and confidential Page  4/8 

 

6 
Control Panel 

Label 
On display panel 

 

7 
Home 

Instruction Label 

When the device 

is moved from 

its parking 

condition and 

after procedure. 

 

 
 

8 

Device 

Movement 

Warning Label 

In the rear cover 

visible during 

device 

movement 

 

9 
Connector Panel 

Label 

On connector 

plate. ( Back of 

the machine) 
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28. Labeling Details 

Project:  MAXIO 

 

Perfint Healthcare Pvt. Ltd. Proprietary and confidential Page  5/8 

 

10 
Manufacturer 

Label 
On back cover 

 

11 
Serial Number 

Label 
On back cover 

 

W

here 

V2 stands for Version No. 

YYYY stands for Year of manufacture 

XXX stands for continuous Serial number 

12 
Loading 

Prohibited Label 

On the base of 

the front cover 

 

13 
Emergency Stop 

Label 

Beside 

Emergency 

Switch 

 

14 
Hand Crush 

Warning Label 

1. On B Axis 

cover 

2. On Y axis 

cover top both 

sides 

3. On Handle 

both the sides 

along Z axis 

4. On X1 Axis 

On X2 Axis. 
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28. Labeling Details 

Project:  MAXIO Date: 10-Mar-2014 

 

Perfint Healthcare Pvt. Ltd. Proprietary and confidential Page  6/8 

 

15 

Battery Type and 

Mode of 

Insertion Label 

On Battery 

 

16 
Foot Pedal EE 

Label 
On foot switch 

 

17 
Foot Pedal 

Position Label 
On foot switch 

 

18 
Foot Pedal 

Pullback Label 
On foot switch 

 

19 
Device Range 

Label 

On  CT fixed 

part of table 

 

20 
Do Not Lean 

Label 

When the device 

is used for 

procedure 
 

21 
Release End-

effector label 

On end effector 

cover 
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Packaging Labels 

S. No. Reference Location Label Content 

1 
Package 

Handling label 

All four sides of 

the packing box 

 

2 
Packing 

Storage label 

One side of the 

packing box 

 

3 

Product Name 

and 

Manufacturers 

Address 

One side of the 

packing box 
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4 
Fork lift entry 

Prohibited 

Two sides of the 

packing box 

 

5 Shock Watch 
One side of the 

packing box 

 

6 Tilt Watch 
Two side of the 

packing box 
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European Radiology
 

Robotic Assisted Thermal Ablation of Liver Tumours
--Manuscript Draft--

 
Manuscript Number:

Full Title: Robotic Assisted Thermal Ablation of Liver Tumours

Article Type: Technical Developments

Abstract: Objective:
This study aimed to assess the technical success, radiation dose, safety and
performance level of liver thermal ablation using a CT-guided robotic positioning
system.
Methods:
Radiofrequency and microwave ablation of liver tumours were performed on 20
patients (40 lesions) with the assistance of a CT-guided robotic positioning system.
The accuracy of probe placement, number of readjustments and total radiation dose to
each patient were recorded. The performance level was evaluated on a five-point scale
(5-1: excellent-poor). The radiation doses were compared against 30 patients with 48
lesions (control) treated without robotic assistance.
Results:
Thermal ablation was successfully completed in 20 patients with 40 lesions confirmed
on multiphasic contrast-enhanced CT. No procedure related complications were noted
in this study. The average number of needle readjustment was 0.8±0.8. The total CT
dose, DLP and CTDIvol for the entire robotic assisted thermal ablation were
1381.75±535.77 mGy.cm and 516.46±395.64 mGy, respectively, while the CT
fluoroscopic dose (DLP) per lesion was 352.42±228.07 mGy.cm. There was no
significant (p>0.05) dose reduction found between robotic-assisted versus conventional
method.
Conclusion:
This study revealed that robotic-assisted planning and needle placement appears to be
safe with high accuracy with the comparable radiation dose to patient.
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Subject: Submission of a Manuscript for Publication in European Radiology
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Liver Tumours" by Basri Johan Jeet et al. for consideration for possible publication in
the European Radiology.

The article type is considered as Technical Development.

We would also like to declare that the preliminary data from this study have been
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detail description of the study and complete data, however, have not been published
elsewhere, or accepted for publication elsewhere, or under editorial review for
publication elsewhere; and that all the authors and the relevant institutes'
representatives are fully aware of this submission.
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Robotic Assisted Thermal Ablation of Liver Tumours 

 

ABSTRACT 

 

Objective:  

This study aimed to assess the technical success, radiation dose, safety and performance level 

of liver thermal ablation using a CT-guided robotic positioning system.   

Methods:  

Radiofrequency and microwave ablation of liver tumours were performed on 20 patients (40 

lesions) with the assistance of a CT-guided robotic positioning system. The accuracy of probe 

placement, number of readjustments and total radiation dose to each patient were recorded. 

The performance level was evaluated on a five-point scale (5-1: excellent-poor). The 

radiation doses were compared against 30 patients with 48 lesions (control) treated without 

robotic assistance. 

Results: 

Thermal ablation was successfully completed in 20 patients with 40 lesions confirmed on 

multiphasic contrast-enhanced CT. No procedure related complications were noted in this 

study. The average number of needle readjustment was 0.8±0.8. The total CT dose, DLP and 

CTDIvol for the entire robotic assisted thermal ablation were 1381.75±535.77 mGy.cm and 

516.46±395.64 mGy, respectively, while the CT fluoroscopic dose (DLP) per lesion was 

352.42±228.07 mGy.cm. There was no significant (p>0.05) dose reduction found between 

robotic-assisted versus conventional method. 

Conclusion:  

This study revealed that robotic-assisted planning and needle placement appears to be safe 

with high accuracy with the comparable radiation dose to patient. 

Main Document (blinded)
Click here to view linked References
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Keywords: robot, radiofrequency ablation, microwave ablation, liver tumour, CT-guided  

 

 

Key Points 

 

1. Clinical experience on liver thermal ablation using CT-guided robotic system is reported. 

2. The technical success, radiation dose, safety and performance level were assessed. 

3. Thermal ablations were successfully done with average performance score 4.7/5.0. 

4. Robotic-assisted ablation has potential to increase capabilities of less skilled 

interventional radiologists. 

5. Cost-effectiveness needs to be proven with further work. 
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INTRODUCTION 

 

Image-guided thermal ablations such as radiofrequency ablation (RFA) and microwave 

ablation have emerged as an attractive minimally invasive interventional treatment of liver 

malignancies both as first line and in patients ineligible for surgery. Probes are 

percutaneously inserted into the tumour and a volume of tissue is devitalized either by heat 

(using radiofrequency or microwave) or freeze (cryoablation). Accurate placement of the 

probe is critical to achieving not only technical success (for lesions high in the dome in small 

shrunken livers or large lesions requiring multiple overlapping ablations) but also vital in 

ensuring adequate ablation margins leading to local tumour progression [1]. Additionally 

patient safety is compromised with imprecise electrode placement which may lead to major 

complications such as pleural and gastrointestinal perforations, laceration of vessels with 

bleeding, or thermal collateral damage with bile duct stenosis, biloma, gastrointestinal 

inflammation and subsequent perforation [2].  

 

To improve trajectory planning and targeting, surgical navigation systems have recently been 

adapted to the needs of interventional radiology [3-4]. The navigation systems (commonly 

known as the “robots”) assist in either planning and placing of the needles/probes or allow 

tracking the position of a surgical tool that is projected in real-time in the patient’s 

corresponding CT or MR images [5]. The aim of these CT or MR compatible robots is to 

increase the accuracy of needle/probe placement through 3D imaging computerized trajectory 

planning in arbitrary orientated tracks to improve the outcomes of interventional therapies. 

Further in highly inaccessible lesions that require multiple plane angulations, robotically 

assisted needle placement may improve access to the target by avoidance of the straight-line 

path of normal linear needles. Previous studies have confirmed high targeting accuracy of a 
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commercially available robot in phantoms and animal experiments [4] as well as in clinical 

settings [3, 5]. Reduction of exposure to radiation during CT fluoroscopy to clinical staff and 

patient is another potential benefit [3].  

 

The goal of our study was to evaluate the technical success, radiation dose, ease of use and 

safety of a new commercially available CT-guided robotic system, Maxio (Perfint 

Healthcare, Florence, Oregon, USA) in assisting treatment planning and tumour targeting for 

liver tumours ablative therapy.  

 

 

MATERIALS AND METHODS 

 

This study has been granted with medical ethics approval (MEC No. 949.9) from the Medical 

Ethics Committee, University of Malaya Medical Centre, Kuala Lumpur, Malaysia. Informed 

consents were obtained from all the patients. 

 

Patients 

 

A total of 20 patients (40 lesions) with primary or secondary liver tumours were treated with 

thermal ablative therapy (August 2013 to February 2014) with the guidance of the robotic 

needle positioning system, Maxio (Perfint Healthcare, Florence, Oregon, USA). Ten patients 

had new and recurrent hepatocellular carcinoma (HCC) while the other ten patients had liver 

metastases. Twelve patients were treated with the RITA StarBurst radiofrequency system 

(Angiodynamics, Latham, New York, USA), three patients were treated with the Cool-tip 

RFA system (Valleylab, Boulder, Colorado, USA), and remaining five patients were treated 

with the Avecure microwave system (Medwaves, San Diego, California, USA). All the 
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lesions were <5.0 cm in maximum diameter (the average dimension of the tumour was 1.9 x 

2.2 cm). 

 

Maxio Robotic Needle Positioning System 

 

Maxio is an image-guided, physician controlled stereotactic accessory to a CT system, 

intended for the stereotactic spatial positioning and instrument guide to assist in manual 

advancement of one or more needle based devices for CT guided percutaneous procedures 

such as biopsy and RFA. The system (Figure 1) consists of a treatment planning workstation 

which is compatible with 3D DICOM images and a robotic positioning device docked on a 

registration plate (InstaReg
TM

, Perfint Healthcare, Florence, Oregon, USA), as shown in 

Figure 2 adjacent to the CT table during the interventional procedure. The robotic arm has 

five-degree of freedom to the point of interest and able to provide orbital, cranio-caudal 

angulations or a combination of both for thoracic, abdominal and pelvic interventional 

procedures.  

 

Figure 3 demonstrates the operational flow of the Maxio robotic system for interventional 

procedures.  

 

Treatment Planning and Simulation 

 

All the thermal ablation procedures were performed under general anaesthesia. After 

intubation, the patients were wrapped in reusable immobiliser to minimise patient movement 

during the procedure. Following baseline CT scan with suspended expiration, the lesions 

were identified. All the patients had non-contrasted baseline CT scan except in six patients 
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whose lesions were difficult to be localized. The CT images were then reconstructed to 1 mm 

thickness and transferred to the Maxio workstation for simulation and treatment planning. 

The application software allows 2D and 3D visualization of the volumetric data. Once the 

volume of interest (VOI) was identified, the tumour was segmented to allow verification of 

the target volume (Figure 3a). Any deviation from the tumour margins can be manually 

adjusted by either cropping or adding to the target volume. The target point (centre of the 

tumour volume) was then defined by the radiologist on the treatment plan. The entry point 

(needle puncture site on the skin surface) was determined by taking into consideration any 

critical structures in the needle path. The operator then inputs the choice of ablation device 

(RFA or microwave) including the length of the probe that is going to be used. The 

workstation determined the orbital and cranio-caudal angulations as well as the minimum 

length of the probe required to complete the ablation (refer Figure 3b). The system allows 

maximum six probes to be planned at one go. Figure 3c shows the example of treatment plan 

for two different tumours. The simulated ablation maps of different probes were then 

displayed as an overlay on the original tumour volume, as shown in Figure 3d. The plan was 

carefully checked by the radiologist to avoid critical organs or bone across the trajectory prior 

to confirming the plan. If the margins are inadequate, the target point or the entry point can 

be modified.  

 

Robotic-Assisted Needle Placement 

 

Once the treatment plan was confirmed, the patient was positioned to the exact coordinate as 

determined in the treatment plan. Patient’s skin was prepared for the procedure in the 

intended region. The skin and liver capsule along the projected path of the ablation probe was 

infiltrated with 10 ml of 1% lignocaine. The robotic arm was then activated and it moved 
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automatically to the desired location. Once the robotic arm was completely halted at its 

position, the radiologist placed an appropriate bush and bush holder which matching the size 

of the ablation probe at the end-effector of the arm. The radiologist then inserted the ablation 

probe through the bush and deployed the probe completely to the end of the bush (Figure 4). 

Upon completion of the insertion of the probe, the end effectors were detached from the 

probe and the robotic arm was returned to its original position.  

 

A CT fluoroscopy check scan was performed to ascertain the location of the ablation probe 

within the target volume (Figure 5). Ablation therapy was then started. For multiple lesions, 

the process of needle insertion was repeated as determined by the treatment plan. The 

completeness of the ablation was determined by using multiphasic contrast-enhanced CT 

scan immediately after the ablation (Figure 6). 

 

Patient Respiratory Motion Control 

 

To optimize tumour localization, the baseline CT scan, CT fluoroscopy check scan and post-

ablation contrast-enhanced scan were all performed at the end expiration of the patient with 

the airway disconnected from the ventilator. Further to minimise liver and hence ablation 

probe excursion between the end expiration (when needle placement was carried out) and the 

inspiration, the tidal volumes were set at high respiratory rate and high O2 level which was 

considered safe by the attending anaesthetist. Muscle relaxants were used regularly 

(especially when doing multiple placements) to minimise spontaneous breathing of the 

patient so that the end expiratory phase were consistent. Failing which the loss of muscle 

paralysis would impair the end tidal volume and place the liver at a much lower level. 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 408

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Data Collection and Analysis 

 

The orbital and cranio-caudal angulations of the robotic arm were recorded for each lesion 

targeted in all patients. The numbers of adjustment of the needle to achieve satisfactory 

positioning within the desired tumour volume were documented. Deviations of the tip from 

the centre of the targeted location were also recorded.  

 

The performance level of the overall procedures was assessed by the interventional 

radiologist for each robotic-assisted thermal ablation on a five-point scale (5=excellent, 

4=good, 3=average, 2=fair and 1 = poor). Any complications related to the use of the robot or 

the procedures were also recorded.  

 

The CT fluoroscopic dose (DLP) received by the patients during the probe placement and 

ablation was recorded. The total CT dose from the whole procedure including the multiphasic 

CT studies was also recorded as the CTDIvol. The doses were then compared with a random 

historical control group of 30 patients (48 lesions) who had liver radiofrequency or 

microwave ablation performed by the same radiologist but without using the assistance of a 

robot for probe placement. Statistical analysis was performed using independent samples T-

test with 95% confident interval.  

 

RESULTS 

 

Thermal ablation was successfully completed in 20 patients with 40 lesions confirmed on 

multiphasic contrast enhanced CT. No complications related to either the use of robot or the 

thermal ablation were noted in this study. 
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The total number of lesions treated in each session ranged from 1 to maximum of 5 lesions 

(mean of 2 ± 1).  The deepest lesion was 16.9 cm while the shallowest was 4.0 cm from the 

skin surface. The diameter of the lesions ranged from 0.5 to 4.9 cm (mean diameter 1.9 x 2.3 

cm). The lesions were all targeted successfully with the assistance of the robotic device. The 

orbital angulations of the robotic arm ranged from -49.40° to 65.07° (mean positive 

angulation was 25.05 ± 17.77°; mean negative angulation was -28.45 ± 16.02°). The cranio-

caudal angulations remained 0° in 24 lesions (15 patients) while the remaining 16 lesions (5 

patients) had cranio-caudal angulations ranged from -11.88° to 36.82° (mean positive 

angulation was 4.33 ± 8.35°; mean negative angulation was -0.79  ± 2.84°).  

 

Readjustments of the probe were required in 12 of the 20 patients with only single 

repositioning in each of the lesions. The average number of needle readjustment was 0.8 ± 

0.8. There were no cases of needle reinsertions required. The mean performance level rated 

for the robotic-assisted ablation procedure was 4.7 ± 0.5. 

 

The total CT dose, DLP and CTDIvol per patient for the entire robotic assisted thermal 

ablation were 1381.75 ± 535.77 mGy.cm and 516.46 ± 395.64 mGy, respectively, while the 

CT fluoroscopic dose per lesion was 352.42 ± 228.07 mGy.cm. When compared with 

historical data from our standard ablation procedure without the assistance of the robotic 

device, the total DLP and CTDIvol per patient (n = 30) was 1611.27 ± 708.38 mGy.cm and 

567.33 ± 398.62 mGy, respectively, while the CT fluoroscopic dose per lesion was 501.20 ± 

366.54 mGy.cm. Though none of these values were significant different (p > 0.05), the total 

DLP, CTDIvol dose and CT fluoroscopic dose per lesion were reduced by 14, 9 and 30% 
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respectively. Table 2 shows the comparison of patient radiation dose of robotic-assisted 

versus non-robotic assisted thermal ablation procedures.   

 

 

DISCUSSION 

 

Percutaneous CT-guided intervention is an effective method for image-guided biopsy and 

tumour ablation. The accuracy of CT-guided needle/probe placement, which is critical for 

good diagnostic yield, is however highly dependent upon physician experience. Additionally 

presence of vulnerable anatomy (such as bowel, nerves or vessels in proximity to the target) 

in the needle path has low tolerance for errors in needle placement. With conventional 

techniques, challenging tumour targeting frequently mandate multiple needle adjustments and 

intra-procedural imaging, which can prolong procedure duration as well as increase patient 

radiation exposure and procedural risk [6-7]. Recent advances in robotically guided 

interventions have been successful in assisting placement of needles or related instruments 

for surgery and interventional procedures [8-13].  

 

For small tumours, such as HCC which are < 3 cm, RFA has been shown to achieve results 

comparable to surgical resection. However its efficacy is reduced for larger tumours [14-15]. 

This may be in part attributable to complexity of multi-probe placement (simultaneous or 

sequential), which is prone to human error as well as the greater heat sink effect with larger, 

more perfused tumours. Accurate probe placements is thus critical for successful large 

volume composite ablation and tumour-free margin [1, 16].   
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Thus navigational software and robotic assistance may offer a tailored solution to physicians 

confronting a technically challenging biopsy or ablation target. Early phantom and clinical 

experience with robotic navigation systems suggest procedural accuracy, reduced procedure 

time and reduced patient radiation exposure compared with freehand techniques [3-4, 17].  

 

The robot used in this study was a CT-compatible 3D tumour targeting and needle 

positioning system for interventional radiology procedures. It is an improved version of its 

predecessor, Robio Ex (Perfint Healthcare, Florence, Oregon, USA) which only allows 2D 

visualization of the axial images and single needle/probe access per treatment plan. 

Additionally the planning software has a multiplanar capability ensuring better delineation of 

the centre of the lesion can be achieved. The system calculates coordinates on DICOM 

images from the CT console and guides the placement of the needle accurately within the 

body using a stereotactic device. The depth of needle placement is pre-determined by the 

system but the operator still has the option of varying this for increased safety. The system 

can be used for tumour targeting for abdominal and thoracic interventions, including biopsy, 

fine needle aspiration cytology (FNAC), tumour ablation, pain management and drainage. 

 

While MR-compatible robots have also been developed and provided many advantages such 

as non-ionizing multiplanar imaging with hepato-specific contrast agents and has the highest 

liver tumour contrast compared to CT and ultrasound, it is however, is expensive and requires 

all MR-compatible equipment and accessories. Hence the access may be limited and 

currently only useful for lesions that are not accessible by other methods [18-19]. 

 

Localisation and navigation system performed with optical or magnetic localisation spheres 

requires multiple skin markers to be broadly placed prior to imaging [20]. In addition, pre-
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procedure import and processing of the 3D data to the robot’s workstation can be complex 

and time consuming and occupy a lot of space in the operation room. Devices that are time 

consuming in terms of pre-arrangement and usage are economically unattractive and are 

therefore not likely to be used in daily routine. In contrast the Maxio requires minimal effort 

to be mounted and registered to the CT device using the InstaReg™ technology. The system 

is motorised and can be operated by one person. These features reduced the complexity of the 

robotic-guided procedure. We found the overall satisfaction with the performance of the 

system to be high. Even though the planning did take time, it was found to be intuitive and 

was compensated for by greater ease in placing the ablation probe. Further the planning 

software on Maxio system allows the segmentation of the tumour and subsequent selection of 

the ablation probe (RFA or microwave) with the pre-determined ablation volumes to be 

overlaid on the target tumour. This adequacy of the ablation can be checked in all 3 planes to 

determine successful ablation. If this is found to be in adequate, the tip of ablation needle can 

be repositioned or a different probe selected.  

 

As was previously reported [3], the greater control and ease of needle placement outside the 

bore of the CT gantry without exposure to CT fluoroscopy dose was again a tremendous 

benefit. This is especially helpful in patients who are large as well as for the lesions that 

require more laterally access of the needle. Even though none of the patients in this study 

required placement of multiple probes simultaneously, we believe this system would be truly 

beneficial when multiple probes/needles are necessary for the treatment, e.g. Cool-tip RFA 

needles with switching controller. Additionally robotic-assisted interventions would be useful 

for those who do not have access to CT fluoroscopy during the procedures.  
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Although our study showed no significant differences of patient radiation dose between 

robotic-assisted and conventional thermal ablation, this maybe related to the expertise of the 

operator in this study. Previous studies noted the decreased accuracy of inexperienced 

operators when placement of the needles was performed manually under the guidance of CT 

fluoroscopy [21-22]. Certain impreciseness during the manual needle insertion is 

unavoidable. The continuous reassessment and repetitive adjustment of the needle orientation 

under the guidance of CT fluoroscopy could lead to an increase in radiation exposure to the 

patients as well as the attending staff. With the assistance of the robotic positioning device, 

the direct radiation exposure to the interventionist’s hands during needle insertion could be 

minimized. The radiation exposure to the operators was not assessed in this study but 

theoretically the staff dose decreases when the CT fluoroscopy dose decreases. A randomised 

controlled study with a larger sample size would be necessary to confirm this. 

 

The time to set-up the system was not specifically measured but the interval between docking 

the system until it was finally attached and operated was less than 10 min. The time from 

image registration until the treatment planning was completed took an average of another 10 

min. Although there was an initial set-up time for operating the system and treatment 

planning, this could be compensated for by reduced need (or time) of needle repositioning 

using the manual method especially when placing multiple probes/needles. Future analysis is 

proposed to evaluate the time efficiency of the whole procedure. 

 

A critical part of the capability of the Maxio system is in ensuring accurate co-registration of 

the planning datasets with liver volume at the time of needle insertion as the system is still 

not able to compensate for movements of the target region, especially those caused by 

respiration as the planned trajectory is based on a static-acquired 3D data set. This co-
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registration in our practice was achieved by performing all procedures under general 

anaesthesia with intubation and muscle relaxants at the end of expiration with the airway 

disconnected from ventilator-produced consistent positing. The muscle relaxants were used 

regularly especially when doing multiple placements. Otherwise the loss of muscle paralysis 

would impair the end tidal volume and place the liver at a much lower level. The baseline 

CT, needle placement and post-procedure CT acquisitions were all performed at the end of 

expiration once the ventilator was disconnected. Others have suggested that anaesthetic 

manoeuvres such as high frequency jet ventilation to reduce respiratory motion significantly 

reduces radiation dose [23]. However these systems are expensive and require a greater skill 

set. Additionally to minimize liver excursion and needle movement in the cranio-caudal 

direction we used low tidal volumes with high respiratory rate and high O2.  

 

The use of robots to assist in thermal ablation may require a major change to the current 

workflow with additional steps to the procedure. These include docking the robotic system, 

importing the images from the CT console into the workstation, segmenting the tumour, 

planning the entry and target points, inputting the length of the needle, and finally sending the 

information to the robotic arm. Thus there would be a need to redefine the roles of different 

members of the medical team with use of robotic assisted thermal ablation. A comprehensive 

work flow chart with staff being well trained in operating the robot also needs to be 

established. 

 

In conclusion, we present our early clinical experience of thermal ablation for primary and 

secondary liver tumours using an advanced CT-guided robotic system. The system showed 

good accuracy for percutaneous needle placement for ablative therapy with a comparable 

radiation dose to the historical controls. Even though these preliminary data were promising, 
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the study was not randomised. A randomised controlled studies with a larger sample size 

comparing the robotic and non-robotic-assisted thermal ablation needs to be carried out to 

determine the outcomes.  
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TABLES LEGENDS 

 

Table 1: Patient demography and performance evaluation of the robotic-assisted CT-guided 

thermal ablation for primary and secondary liver tumours (20 patients, 40 lesions). 

 

Table 2: Comparison of patient CT dose, DLP and CTDIvol as well fluoroscopic dose per 

lesion of robotic-assisted versus non-robotic assisted thermal ablation procedures.   
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FIGURES LEGENDS 

 

Figure 1: Key components of the Maxio robotic system.  

 

Figure 2: InstaReg
TM

 docking system for the Maxio. The alphabet “R” indicates that the 

robot is docking at the right side of the CT gantry at which the tumour is more conveniently 

accessed from the right of the CT scanner.  

 

Figure 3: Operational flow of the Maxio robotic system for interventional procedures.  

 

Figure 4: Treatment planning and simulation on the Maxio’s workstation. (a) Identification 

and segmentation of the first lesion (labelled as Tumor 1). (b) The pink straight line indicates 

the trajectory of the ablation probe from the skin surface (entry point) to the centre of the 

target volume (target point). (c) Segmentation of the second lesion (labelled as Tumor 2). The 

plan for the first lesion can still be seen as reference. (d) The indigo straight line indicates the 

trajectory of the ablation probe for the second lesion.  

 

Figure 5: The intervention radiologist inserted the RFA probe to the target tumour through 

the bush located at the end-effector of the robotic arm.  

 

Figure 6: CT fluoroscopy check scan to verify the location of the ablation probe within the 

target volume for (a) Tumour 1 (b) Tumour 2.  

 

Figure 7: Comparison of (a) Pre-RFA contrast enhanced baseline CT scan, and (b) Post-RFA 

multiphasic contrast-enhanced CT scan. The ablated volume (white dashed line) can be 
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clearly seen on the multiphasic contrast-enhanced scan to verify the completeness of the 

ablation.  
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Table 2: Comparison of patient CT fluoroscopic dose (DLP) and CTDIvol of robotic-assisted 

versus non-robotic assisted thermal ablation procedures.   

 Robotic-assisted 

thermal ablation 

(n = 20)  

Non-robotic 

assisted thermal 

ablation (control 

group, n = 30)  

Dose 

reduction 

with 

robotic 

assistance 

(%)  

P-value  

Total DLP per patient 

(mGy.cm) 

1381.75 ± 535.77 

 

1611.27  ±  708.38  14 P > 0.05 

Total CTDIvol  per 

patient (mGy)  

516.46 ± 395.64 

 

567.33  ± 398.62  9 P > 0.05 

CT Fluoroscopic Dose 

per Lesion (DLP, 

mGy.cm) 

352.42 ± 228.07 

 

501.20 ± 366.54  30 P > 0.05  

Table 2
Click here to download Table: Table 2 (edited).docx 
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Table 1: Patient demography and performance evaluation of the robotic-assisted CT-guided radiofrequency ablation (RFA) for (hepatocellular carcinoma) HCC (20 patients, 40 lesions)

ID Age Sex Diagnosis RFA
Treatment

Baseline
contrast-
enhance
d CT
scan

Size of lesion
(Short Axis x
Long Axis)

Depth
of
Lesion
from
the
surfac
e (mm)

Angulations (Degree) Number
of
Needle
Insertio
n

Number of
Repositioning
/
Readjustmen
t

Performanc
e Level (5-1
: Excellent -
Poor)

CT
Fluoroscopi
c Dose
(DLP,
mGy.cm)

Total CT
Dose
(CTDIvol
, mGy)

Total CT
Dose
(DLP,
mGy.cm
)

Outcomes

Shor
t axis
(cm)

Lon
g
axis
(cm)

Orbita
l (+)

Orbita
l (-)

cc (+) cc (-)

1 74 M Low rectal
cancer post-
anterior
resection
with liver
metastases at
segments V,
VI & VI

i. RITA 1
cycle to 5
cm for 7
min; ii.
RITA 1
cycle to 4
cm; iii.
RITA 2
cycles to 3
cm for 5
min,
respectively

No 2.1 2.1 77.74 45.73 11.8
8

3 1 4 1083 753.01 1860 Succesful
ablation

2.0 2.1 119.17 45.78 0 0
3.2 3.7 115.48 61.68 5.96

2 66 M Colorectal
liver
metastases at
segments
VII, II, III &
I

i. RITA 1
cycle to 3
cm for 8 min
for lesion
VII; ii.
RITA 1
cycle to 3
cm for 12
min for
lesions II,III,
& I,
respectively

Yes 0.5 0.9 126.12 22.98 5.92 4 2 4 1712 1189.13 2084 Succesful
ablation0.8 1.2 88.67 26.15 3.23

1.6 2.4 43.13 20.25 0 0
0.6 0.6 152.64 40.78 0 0

3 74 M Colorectal
liver
metastases at
segments III

i. RITA 1
cycle to 3
cm for 12
min

Yes 2.1 2.1 122.24 23.28 0 0 1 0 5 777 539.57 1191 Lung
contusion

4 56 M HCC at
segment IVa

RITA 1
cycle to 4
cm for 7 min

No 1.6 2.0 76.92 29.32 9.73 1 0 5 Successful
ablation

5 64 M HCC at
segments VI,
VII, VIII

Cool-tip 1, 2
& 3 cycles
respectively

No 2.7 3.5 116.33 22.77 0 0 3 1 5 495 343.99 1458 Succesful
ablation2.3 2.9 152.39 44.74 0.38

2.1 4.3 103.94 35.81 0 0
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ID Age Sex Diagnosis RFA
Treatment

Baseline
contrast-
enhance
d CT
scan

Size of lesion
(Short Axis x
Long Axis)

Depth
of
Lesion
from
the
surfac
e (mm)

Angulations (Degree) Number
of
Needle
Insertio
n

Number of
Repositioning
/
Readjustmen
t

Performanc
e Level (5-1
: Excellent -
Poor)

CT
Fluoroscopi
c Dose
(DLP,
mGy.cm)

Total CT
Dose
(CTDIvol
, mGy)

Total CT
Dose
(DLP,
mGy.cm
)

Outcomes

Shor
t axis
(cm)

Lon
g
axis
(cm)

Orbita
l (+)

Orbita
l (-)

cc (+) cc (-)

6 61 M HCC post
segmental
hepatectomy
, new lesions
at segments
IVb & VIII

Cool-tip 1
cycle to 3
cm for 10-12
min, for
each lesion

No 1.1 1.3 112.03 22.47 0 0 3 1 5 875 607.76 1030 Post-
ablation
tachycardi
a

1.3 1.4 80.49 49.4 0 0
1.4 1.4 94.31 30.83 17.27

7 55 F HCC at
segment VII

RITA 1
cycle to 5
cm for 27
min

No 3.5 4.3 140.80 8.55 6.53 1 0 5 164 113.92 815 Succesful
ablation

8 46 F Endometrial
carcinoma
with liver
metastases at
segment VII

RITA 1
cycle to 4
cm for 23
min

No 2.2 3.0 168.65 9.04 0 0 1 1 4 614 426.31 1725 Succesful
ablation

9 66 M Colorectal
liver
metastases at
segments V,
VI, IIX, I &
II

i. RITA 1
cycle to 4
cm for
lesion V, VI
& IIX each;
ii. RITA 1
cycle to 3
cm for
lesion I; iii.
Cool-tip to 3
cm for
lesion II

Yes 1.9 2.3 71.16 5.52 0 0 5 3 4 1597 1108.91 2699 Successful
ablation1.5 2.1 111.71 21 8.75

2.5 3.0 127.63 24.9 0 0
2.1 2.2 52.78 30.6 0 0
1.6 2.0 107.53 24.7 0 0

10 66 M Recurrent
multicentric
HCC at
segments III,
VI & II

i. RITA 1
cycle to 4
cm for 7
min; ii.
RITA 1
cycle to 5
cm for 7
min; iii.
RITA 1
cycle to 3
cm for 5 min

Yes 1.1 1.5 78.55 39.9 0 0 3 1 4 717 497.53 2042 Successful
ablation3.2 3.8 104.63 6.79 3.29

1.0 1.1 127.50 1.78 0 0
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ID Age Sex Diagnosis RFA
Treatment

Baseline
contrast-
enhance
d CT
scan

Size of lesion
(Short Axis x
Long Axis)

Depth
of
Lesion
from
the
surfac
e (mm)

Angulations (Degree) Number
of
Needle
Insertio
n

Number of
Repositioning
/
Readjustmen
t

Performanc
e Level (5-1
: Excellent -
Poor)

CT
Fluoroscopi
c Dose
(DLP,
mGy.cm)

Total CT
Dose
(CTDIvol
, mGy)

Total CT
Dose
(DLP,
mGy.cm
)

Outcomes

Shor
t axis
(cm)

Lon
g
axis
(cm)

Orbita
l (+)

Orbita
l (-)

cc (+) cc (-)

11 41 F Breast
metastases to
the liver
segments III,
VI & VIII

RITA 1
cycle to 4
cm for 7 min
each

No 1.2 1.2 39.95 2.12 0 0 3 1 5 461 320.43 969 Successful
ablation2.0 2.3 86.04 35.15 0 0

1.7 1.9 68.15 0.78 26.1
2

12 32 F Multiple
liver
metastases
from GIST
at segments
VII & V/VI

RITA 1
cycle to 3
cm & 4 cm,
respectively
for 7 min
each;
Lesions re-
ablated to 4
cm each
after
repositionin
g

No 2.0 2.3 51.99 8.61 0 0 2 2 4 1446 1005.18 1996 Successful
ablation1.9 2.1 98.46 29.85 20.2

13 80 F Liver
metastases at
segments
VII & III

RITA 1
cycle to 4
cm for 7 min
each

No 1.3 1.4 116.55 25.57 0 0 3 0 5 1136 789.13 1554 Successful
ablation1.2 1.4 126.27 0 36.82

0.8 0.9 73.00 48.21 0 0

14 60 F Liver
metastases
segment IV

RITA 1
cycle to 4
cm for 8 min

No 2.5 4.2 103.76 36.01 11.68 1 1 5 284 197.33 811 Successful
ablation

15 46 M HCC
segment
VI/VII

Avecure
14G single
cycle for 15
min

Yes 4.5 4.9 98.41 11.5 4.59 1 1 5 128 89.11 851 Successful
ablation

16 54 M HCC at
segment
IIX/VI

Avecure
14G single
cycle to 5
cm for 12
min

No 2.6 3.8 92.23 20.36 0 0 1 0 5 729 507.51 1142 Successful
ablation
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ID Age Sex Diagnosis RFA
Treatment

Baseline
contrast-
enhance
d CT
scan

Size of lesion
(Short Axis x
Long Axis)

Depth
of
Lesion
from
the
surfac
e (mm)

Angulations (Degree) Number
of
Needle
Insertio
n

Number of
Repositioning
/
Readjustmen
t

Performanc
e Level (5-1
: Excellent -
Poor)

CT
Fluoroscopi
c Dose
(DLP,
mGy.cm)

Total CT
Dose
(CTDIvol
, mGy)

Total CT
Dose
(DLP,
mGy.cm
)

Outcomes

Shor
t axis
(cm)

Lon
g
axis
(cm)

Orbita
l (+)

Orbita
l (-)

cc (+) cc (-)

17 56 F HCC at
segment III

Cool-tip 2
cycles for 7
min; ablated
for 5 min
after
repositionin
g

No 1.0 1.3 47.30 2.23 0 0 1 1 4 589 1312 701 Successful
ablation

18 53 M HCC at
segments
VII/VIII

Avecure
14G single
cycle to 5
cm for 15
min

No 2.8 3.2 88.17 1.66 12.8 1 0 5 45 31.44 1018 Successful
ablation

19 60 F Colorectal
liver
metastases at
segment III

Avecure
14G to 5 cm
for 15 min

No 1.6 1.8 107.99 65.07 0 0 1 0 5 418 289.99 1080 Successful
ablation

20 71 M HCC
segment V

Avecure
14G single
cycle to 5
cm for 10
min

Yes 2.2 2.3 86.23 44.05 0 0 1 0 5 54 37.16 1391 Successful
ablation

Mea
n

1.9 2.3 98.93 25.05 28.45 4.33 0.79 2.0 0.8 4.65 701.26 534.71 1390.37

Standard
Deviation

0.8 1.1 30.46 17.77 16.02 8.35 2.84 1.3 0.8 0.49 505.08 397.74 549.02

Min 0.5 0.6 39.95 0.00 0.78 0.00 0.00 1.0 0.0 4.00 45.00 31.44 701.00
Max 4.5 4.9 168.65 65.07 49.40 36.82 11.8

8
5.0 3.0 5.00 1712.00 1312.00 2699.00

Legends:
CC – Cranial-caudal angle
F – Female
M – Male
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Figure 1
Click here to download high resolution image
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Figure 2
Click here to download high resolution image
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Figure 3
Click here to download high resolution image

424F

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Figure 4
Click here to download high resolution image
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Figure 5
Click here to download high resolution image
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Figure 6
Click here to download high resolution image
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Figure 7
Click here to download high resolution image
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Computed Tomography guided percutan liver biopsy using a robotic assistance device 

– a corpse study. 

 

Introduction 

Percutaneous Computed Tomography (CT)-guided liver biopsies are highly efficient 

due to the high accuracy and minimally invasive character of the procedure (1). 

Excellent differentiations of the target region and biopsy material, independent of 

their topographical situation, are the most significant advantages that help to keep a 

low risk profile when extracting a tissue sample. For intraprocedural needle guidance, 

however, only thin sliced images with a thickness of 5mm or less are usually acquired 

in transverse direction. Therefore, radiologists favor in plane access routes which allow 

a simultaneous view of the biopsy instrument and the target tissue. However, if a vital 

or bony structure obstructs the direct access of the instrument, angulated and thus 

more difficult approaches in single- or even double-oblique techniques are essential 

for safe and successful needle placement.  

Furthermore, repetitive monitoring of the correct trajectory of the biopsy instrument 

during the procedure causes the interventional radiologist to be exposed to a 

significant amount of scattered x-rays (2). Obviously the number of necessary images 

and therefore x-ray burden increase with the complexity of the procedure and the 

length of the access path. Commonly used protective clothing only covers the body 

trunk and thyroid gland as these are radiosensitive anatomical areas. However certain 

*Manuscript - No Author Information
Click here to view linked References
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other anatomical areas such as the operator´s hands and head are still exposed to the 

radiation regularly if not shielded in addition. 

Recently, various robotic devices have been demonstrated to help to perform accurate 

CT-based percutan procedures, mainly by holding the needle device for the 

interventionalist (3-6). In this corpse study, we tested a new and commercially 

available robotic device that allows planning and guidance of in plane as well as 

angulated needle interventions using a CT dataset. Since the device integrates both 

planning and guidance of needle-based procedures, punctures can be performed 

without any control scans, and thus without any additional radiation exposure for the 

patient and operator. This paper analyzes the accuracy, time efficiency, overall 

handling and limitations of the device when performing liver biopsy. 

 

M&M 

 

Robotic Assistance device 

The device used in this study (MAXIO, Perfint Healthcare Pvt. Ltd. Chennai, India) is a 

guidance robot for percutan needle interventions that aligns itself to trajectory paths 

that were previously planned by the physician.  

Prior to performing interventional procedures, the robotic device has to be docked to a 

special floor-mounted plate besides the CT table for spatial orientation. After manually 

rolling the robot onto the floor, the device then registers and docks itself semi-

automatically. The complete startup procedure takes about 8 minutes and has to be 

repeated if the robot is moved away in between interventional procedures. 
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Via a data cable, the robotic device imports the dataset of a previously conducted CT 

scan of the relevant anatomic area. With the use of anintegrated planning computer 

targeting, a lesion is targeted in plane or in an angulated fashion on multiplanar 

reconstructed images. After planning the skin access point and target, the 

interventionalist can verify the needle path and modify if necessary. The software 

displays further relevant information such as the CT table position required and 

minimal length of the biopsy device. Then, the robot positions its needle-holding arm 

to the planned trajectory at the correct distance from the skin surface, considering the 

individual needle lengths up to 20cm (Fig. 1). With the combination of aligned access 

path and defined needle length, it will then be possible to reach the predefined target 

region without the need of any further image guidance.  

 

Experimental set up 

For this interventional study, a cadaver was placed onto the examination table of a 

modern CT device (Definition AS, Siemens Healthcare, Germany) in supine position. 

Prior to the experimental procedures, the liver was percutaneous equipped with 4 

metal clips, serving as target dummies. The clips, about 1mm in diameter, were 

located in liver segments 6, 5 and 4 and subcapsular in segment 8. For planning the 

subsequent procedures, a diagnostic CT scan of the liver was performed at 120kV and 

180mAs; images were then reconstructed at 1mm slice thickness (1mm increment) in a 

medium soft kernel (D30) in soft tissue window (Center: 50HU, width: 400). To 

evaluate performance of the robotic device, four radiologists with 1, 2, 5 and 10 years 

of experience first punctured the 4 clips manually using the standard freehand 
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technique with a biopsy needle of 15cm in length and 16 gauge diameter (Somatex 

Medical Technologies, Germany) and then repeated the procedure with the help of the 

robotic device.  

The target path was planned individually on a CT workstation (Syngo, 3D tool, Siemens 

Healthcare, Germany) for the freehand procedures. During the intervention, the 

radiologist controlled the position of the needle by using single sliced images (120kV, 

70mA, 5mm collimation). To measure the scattered radiation caused by image 

guidance, the radiologists were equipped with an electronic dosemeter (Raysafe i2, 

RaySafe, Sweden) that was placed at chest level onto the protective clothing. This 

dosemeter measured the environmental equivalent dose (Hp10) in ranges from 40mSv 

to 150mSv with a deviation of plus/minus 10%. After reaching the target, the achieved 

dosage and number of images taken for guidance were noted for each procedure and 

interventionalist. Furthermore, the time taken for planning (planning time) and 

executing the procedure (intervention time) was documented for each case. A post-

procedural scan was performed to measure the total length of the access path and the 

needle point to the target distance.  

In a second approach, the radiologists used the robotic device to plan and perform the 

needle interventions. For this approach, no image guidance was used during the 

needle advance, as the robotic arm was expected to position itself correctly regarding 

the target´s position and needle length. Again, the length of access path, accuracy and 

timely effort were documented for each procedure. 

Data analysis 
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Average time taken for planning and performing the procedures, total access path 

length and accuracy (needle tip to target distance) were compared between manual 

and robot assistance interventions. Radiation exposure of the radiologists and the 

number of images required for the freehand technique was assessed, as was the 

patient radiation dosage for both techniques. Where applicable, Student´s t-Test was 

used to analyze significant differences while assuming a confidence interval of 95% 

(α≤0.05). 

 

Results 

A total of 32 percutaneous punctures were conducted upon the four liver targets. The 

radiologist used the in plane technique 22 times, and the subcapsular lesion located in 

segment 8 was punctured in single oblique technique all 8 times. The lesion in S5 was 

also targeted by two of the radiologists with an angulated trajectory. The average total 

procedure time for freehand technique was 443 seconds while robot-assisted needle 

interventions took 405 seconds (p=0.64). Detailed timely effort of planning and 

performing the procedures are shown in Fig 2. The average needle tip deviation was 

5.6mm without using the robotic device (versus 4mm, p=0.11). When focusing solely 

on the angulated punctures of the clip in segment 8, the differences showed statistical 

significance for total time (490 sec vs. 900 sec, p<0.01) and needle tip deviation (3.7 

mm vs. 10.8 mm, p<0.01). Since the robot-assisted procedures were performed 

without any image guidance, the radiologists were not exposed to scattered radiation. 

Using the freehand technique, the median measured radiation exposure during image 

Page 9 of 23 434

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

guidance was 2.4 µSv Effective Dose with a median of 6 images taken per procedure. 

Again, the more complex angulated procedures caused an increase in scattered x-rays, 

leading to a median dosage of 10.9 µSv with a median of 24 images that were taken in 

each procedure to control the needle position (Fig. 3). Image guidance during 

procedures conducted using the freehand technique caused an additional radiation 

exposure for the corpse of 23.2mGycm for in plane procedures and 123.8mGycm for 

angulated procedures. 

 

Discussion 

In this cadaver study, we evaluated a newly available robotic guidance system that is 

suitable for planning and executing liver interventions based on a previously acquired 

CT dataset. Efficacy was assessed by comparing percutaneous robot-assisted needle 

placements to interventions performed using the standard freehand technique.  

Regarding in plane procedures, the use of the robotic assistance device did not 

significantly increase accuracy or timely effort. Accuracy of in plane needle trajectories 

was similar for both techniques and well within the clinically sufficient ranges of 2 to 

7mm for needle tip deviation; the use of the robotic device even caused a time delay 

of about 60 seconds per intervention. However, significant differences in terms of 

accuracy could be observed in the angulated procedures: with the standard freehand 

technique, deviation of the needle tip from the target lesion was up to 14mm, while 

the needle tip deviation with the use of the robotic device was 7mm utmost. We 

believe that, in particular, the angulated and thus more complicated percutaneous 
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procedures could benefit from such a needle guidance tool. Apart from time savings, 

the necessity for needle corrections would be omitted and therefore trauma to the 

penetrated tissues would be minimized. Subsequent peri-interventional risks in terms 

of bleeding or organ perforations caused by the inserted instruments could be 

diminished, providing an advantage for patient outcome. Additionally, the 

administration of local anesthesia will perfectly match the subsequent biopsy´s path. 

With the help of the robotic device, angulations of procedures did not play any role in 

terms of difficulty. Therefore, we believe that oblique but safer trajectories will be 

chosen more often than is currently the case with the use of such robotic devices.  

When performing the interventions using the standard freehand technique, the 

radiologists received an amount of 2.6 to 10.4 µSv scattered radiation, and the 

“patient” was exposed to an additional dosage of 16 to 206mGycm. The fact that the 

operators were not exposed to any scattered radiation during the robot-assisted 

interventions represents a significant advantage of this device. In fact, the radiologists 

did not wear any protective clothing during the robot-assisted intervention 

experiments; needle positions were not monitored during advancement and the 

procedures relied solely on the planned and aligned trajectory path. As stated before, 

the general use of protective clothing is ubiquitous; however, without the constant use 

of lead glasses and gloves, a certain amount of scattered x-rays will hit the attending 

staff during the procedure. As an alternative, the interventionalist could exit the room 

during image guidance; however, this would not be conducive regarding hygiene 

aspects and could be disadvantageous during critical procedures. 
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Important limitations of the robotic-assisted interventions are primarily the inability of 

the device to compensate for patient movement after having performed the planning-

scan. Especially for interventions in organs that are affected by diaphragm movements, 

precise breathing commands would be essential for the planning scan as well as during 

the procedure when manipulating the needle. Sudden movements of the patient 

would hinder or even preclude the robot-based intervention, since the planning relies 

on a previously acquired dataset. A second planning scan would be necessary to 

update the anatomical conditions, leading to a significant increase in radiation dose for 

the patient. Another restriction of the system is the cumbersome dimensions and 

setup. Wheeling the robot onto the docking plate and initializing and setting up the 

device takes about 10 minutes. However, we noticed that if the robot is not properly 

aligned to the docking plate, the booting up procedure has to be repeated. Finally, the 

range of the device is somewhat limited: due to a lack of space, the device is usually 

placed on the opposite side of the body, which may inhibit very lateral interventions or 

punctures in the posterior-anterior direction. Limitations of this study include the 

nature of its design: without any movement of the liver, the device successfully 

planned and guided liver biopsies in all procedures; however, clinical studies are 

mandatory to assess its efficacy for patients who receive biopsy in breath-hold 

technique. 

Nowadays, CT-guided robot-assisted interventions have to compete against devices 

used in Magnet Resonance Imaging (MRI)- or Cone Beam CT (CBCT)-based intervention 

suites (7-12). The most significant advantages of MRI interventions are the avoidance 

of any radiation burden and excellent tissue discrimination. However, MRI-based 
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interventions are elaborate due to the narrow access paths and the complex guidance 

struggling with artifacts to visualize the actual needle position. CBCT-based suites lack 

tissue differentiation capabilities compared to CT images. Furthermore, during the 

procedure, only projection radiography images are available, otherwise repetitive 3D 

scans would have to be performed, causing an additional dose penalty for the patient 

(13). 

In conclusion, the proposed robotic assistance device successfully performed liver 

biopsies in this corpse study. Accuracy and timely effort was comparable to those of 

manual procedures and superior regarding angulated and thus more complex 

interventions. In combination with zero scattered radiation exposure for the attending 

staff, this device seems promising for CT-guided needle interventions. 
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Figures legends: 

FIGURE 1A 

Figure 1a shows the experimental setup. The robotic device is mounted onto a docking 

plate (*) next to the CT table for spatial orientation. With the integrated planning 

computer access paths can be visualized by using a graphical user interface that 

supports multiplanar view angles. The white arrow marks the needle holding arm, 

which is then aligned to the planned trajectory. At the tip instruments from 11 to 24 

gauge can be inserted through dedicated clamped adapters. The data cable, which is 

linked to the CT workstation and the power cord can be seen at the bottom of the 

image. 

 

FIGURE 1B 

Figure 1b shows the final result of the needle tip next to the target dummy (arrow). 

Needle tip deviation in this case was 2mm. 

 

FIGURE 2A, FIGURE 2B 

Figure 2a shows the time consumed during the planning and performing of liver 

biopsies using the standard freehand technique and with the help of the robot 

guidance tool. Figure 2b displays solely angulated and thus more complex 

interventions.  
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FIGURE 3A, FIGURE 3B 

Figure 3a: Number of images acquired during the standard free hand procedure for 

needle guidance. Angulated interventions required considerably more images. Figure 

3b shows the subsequently increased scattered radiation exposure for the 

interventionalist. 
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Figure 1a
Click here to download high resolution image
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Figure 1b
Click here to download high resolution image
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Figure 2a
Click here to download high resolution image
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Figure 2b
Click here to download high resolution image
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Figure 3a
Click here to download high resolution image
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Figure 3b
Click here to download high resolution image
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7-E Report Number 949734, Ethylene Oxide
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(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 20 of 31 572

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 21 of 31 573

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 22 of 31 574

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 23 of 31 574A

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 24 of 31 574B

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 25 of 31 574C

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 26 of 31 574D

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 27 of 31 574E

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 28 of 31 574F

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 29 of 31 574G

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 30 of 31 574H

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Page 31 of 31 574I

(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



(b)(4) 

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) 
Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4) Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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(b)(4)

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Attachment 23: MAXIO Technical Video 
 
 
 

Please refer to the folder at the root level of the eCopy entitled “MISC FILES” for the MAXIO 
Technical Video. 
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May 15, 2014

Via E-Mail and By Hand Delivery

U.S. Food and Drug Administration
Office of Device Evaluation
Center for Devices and Radiological Health
Document Control Center - WO66-G609
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002

Attn: Mr. Robert A. Sauer (WO66-G246)

Re: Perfint Healthcare Pvt. Ltd.’s MAXIO™ Device (K132108) – Response to FDA’s
May 12, 2014, Additional Information Request / Telephone Hold

Dear Mr. Sauer:

We are writing on behalf of our client, Perfint Healthcare Pvt. Ltd. (“Perfint” or “the company”), to
respond to the additional information request in the Food and Drug Administration’s (“FDA” or the
“Agency”) May 14, 2014, correspondence regarding the company’s 510(k) premarket notification for
its MAXIO™ Device (“MAXIO” or the “Product”) (K132108).

According to the instructions on the FDA website, an electronic copy (“eCopy”) is provided with this
submission and the eCopy is an exact duplicate of the paper copy.

MAXIO™ is a user controlled, stereotactic accessory intended to assist in the planning and manual
advancement of one or more instruments during Computed Tomography (CT) guided percutaneous
procedures. MAXIO™ permits physician verification of patient position prior to needle advancement
and monitoring of respiratory levels during the procedure. Image registration and overlay tools
available in MAXIO™ are intended to provide guidance to the user during planning and instrument
placement. MAXIO™ is indicated for use with rigid straight instruments, such as needles and
probes used in CT guided percutaneous interventional procedures performed by physicians trained
for CT procedures on organs and anatomical structures in the thorax, abdomen and pelvis.

For convenience of review, each of the Agency’s additional information requests is listed below,
followed by Perfint’s response to each item.

Perfint considers its intent to market the MAXIO™ device as confidential commercial information.
The Company has not disclosed its intent to market this device to anyone except its employees,
others with a financial interest in the Company, its advertising or law firms, and its consultants. The
Company, therefore requests that FDA not disclose the existence of this application until such time
as final action on the submission is taken.
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510(k) Document Control Center – WO66-G609
May 15, 2014

In addition, some of the material in this application may be trade secret or confidential commercial or
financial information within the meaning of 21 C.F.R. § 20.61 and therefore not disclosable under the
Freedom of Information Act even after the existence of this application becomes public. We ask that
you consult with the Company as provided in 21 C.F.R. § 20.45 before making any part of this
submission publicly available.

The information in this letter was provided by Perfint Healthcare Pvt. Ltd. to Hogan Lovells for
submission to FDA, and Perfint is solely responsible for the completeness and accuracy of this
information. We believe that the information provided in this letter is sufficient for FDA to find the
MAXIO™ device substantially equivalent to its predicate devices for the listed indications. If you
have any questions regarding the information contained in this letter, please contact me at the
number below. Upon clearance of the device, please fax the substantial equivalence letter to me at
(267) 675-4601.

Sincerely,

Janice M. Hogan
Partner
Hogan Lovells US LLP
D (267) 675-4611

Enclosures

cc: Nandakumar Subburaman, CEO, Perfint Healthcare
Gnanasekar Velusamy, Principal Product Architect, Perfint Healthcare
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1. You indicated that the Medspira Breath Hold system is a mandatory accessory for your system. You
have not provided Electrical Safety or Electromagnetic Compatibility testing for the Breath Hold
system. As a component that will be operating in an environment containing many other electrical
devices, an evaluation of the electrical safety and electromagnetic compatibility is important to
ensure proper function. Please provide testing according to IEC 60601-1 and 60601-1-2 or other
testing that demonstrates electrical and electromagnetic safety.

Sponsor Response: The test reports are attached to this response as follows:

 Attachment 1- IEC 60601-1 report Medspira Breath hold system

 Attachment 2- IEC 60601-1-2 report Medspira Breath hold system

 Attachment 3: 510k Summary

3. The device description in the revised 510(k) summary also states “assist in manual advancement of
one or more instruments such as straight needles and probes.” Please revise this to use the term
“rigid” straight needles and probes in order to be consistent with the IFU.

Sponsor Response: The term “rigid” has been included in the device description of the 510k
summary and labeling. The following documents have been updated and are being provided as
attachments to this response:

 Attachment 3: 510k Summary

 Attachment 4: Revised Brochure

 Attachment 6: User Manual (See Volume 2, Page 260)
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Attachment 1

IEC 60601-1 Test Report
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510(k) Summary

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,
Address: No. 16, III Floor

South West Boag Road
Tamil Nadu, Chennai 600017
India

Phone number: +91 44-4550-6412
Fax number: +91 44-2434-5911
Contact: Nandakumar Subburaman, CEO

2. Contact person: Janice Hogan (Hogan Lovells US LLP)
Phone number: (267)675-4611
Fax number: (267)675-4601

3. Trade name: MAXIOTM

Common name: CT stereotactic accessory
Classification name: Computed tomography x-ray system
Classification: 21 CFR Part 892.1750 Class II
Product Code: JAK

4. Date prepared: April 8th 2014 May 14, 2014

5. Substantial equivalence claimed to: ig4 Image Guided System (K060903)
PinPoint (K974513)

6. Device Description

MAXIO™ is an image-guided, physician controlled stereotactic accessory to a Computed
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation
of an end effector and instrument guide to assist in manual advancement of one or more
instruments such as rigid straight needles and probes during CT guided percutaneous
procedures on organs and anatomical structures in the thorax, abdomen and pelvis.
MAXIO™ System provides pre-operative planning assistance to the physician by
creating a reconstructed 3D image model of received CT data and by visually
representing the planned instrument path and position(s) of one or more instruments on
the model, along with performance data provided by the instrument manufacturer or as
specified by the user.

MAXIO™ permits physician verification of patient position prior to needle advancement
and monitoring of respiratory for levels during the procedure. Image registration and
overlay tools available in MAXIO™ are intended to provide guidance to the user during
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planning and instrument placement. MAXIO™ is intended to be used by physicians
trained for CT procedures.

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a
computer, and a respiratory gating system. The accessories include a patient immobilizer
and skin-markers. MAXIOTM System uses single use sterile disposables viz, end effector,
instrument guide and drapes.

7. Intended Use
MAXIO™ is a user controlled, stereotactic accessory intended to assist in the planning
and manual advancement of one or more instruments during Computed Tomography
(CT) guided percutaneous procedures.

MAXIO™ permits physician verification of patient position prior to needle advancement
and monitoring of respiratory levels during the procedure. Image registration and overlay
tools available in MAXIO™ are intended to provide guidance to the user during planning
and instrument placement.

MAXIO™ is indicated for use with rigid straight instruments such as needles and probes
used in Computed Tomography (CT) guided percutaneous interventional procedures
performed by physicians trained for CT procedures trained users on organs and
anatomical structures in the thorax, abdomen and pelvis.

8. Substantial equivalence
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System
(K060903) for providing planning assistance by visually representing the targeted path and
position(s) for one or more instruments along with data provided by the instrument
manufacturer, on an image based model of the target organ and for providing verification
assistance by overlaying or registering images during and after image guided procedures.

MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which
provides a multi axis electromechanical arm for the spatial positioning and orientation of
an instrument guide to assist in manual advancement of instruments through the guide for
image guided interventional procedures.

A comparison of technological characteristics of MAXIOTM with its predicates is shown
in Annexure to 510K summary on Pg.15.
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9. Performance Data
Bench tests performed using static phantom in accordance with Perfint’s Quality
Management System demonstrate that the accuracy targets of the MAXIOTM system were
met and the system is suitable for its intended use.

Segmentation and Registration accuracy were demonstrated through adequate bench
testing and also through clinical experience of qualified users.

Usability studies with qualified users were conducted in accordance with HE75 AAMI /
ANSI HE75:2009, Human factors engineering - Design of medical devices.

Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, Medical

electrical equipment – Part 1: General requirements for basic safety and essential

performance

EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical

electrical equipment – Part 1-2: General requirements for basic safety and essential

performance – Collateral standard: Electromagnetic compatibility.

The laser pointer used for verification of registration complies with 21CFR1040.10 and
1040.11 – Performance standards for light-emitting products.

Biocompatiblity testing of all disposables that might come in contact with the patient
directly or indirectly have been tested in accordance with ISO 10993-1- Biological

evaluation of medical devices – Part 1: Evaluation and testing within a risk management

process.

Disposables that are supplied sterile meet all the relevant/applicable IEC and FDA
standards of sterilization, packaging and shelf life.

Ability of a physician to adequately intervene to pull back an instrument or to release the
instrument for the stereotactic arm in case of gross patient movement during needle
insertion has been tested at Memorial Sloan Kettering Cancer Center.

Effectiveness of skin marker / laser alignment to detect patient movement and the
correlation between skin marker and anatomy to establish anatomical accuracy was
verified under a CRO supervised study performed by Perfint Engineers on 14 patients at
Global Hospitals, Chennai India
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170 CT Guided Interventions performed by users of MAXIO outside of the USA has
been analysed and report included to demonstrate accuracy and repeatability of MAXIO
stereotactic performance under clinically relevant and worst case conditions

A 20 patient, 40 tumor liver ablation study performed at the University of Malaya
Medical Center, Kuala Lumpur demonstrates accurate and safe needle placement using
MAXIO for CT guided Tumor ablations

An animal study performed at Memorial Sloan Kettering Cancer Center demonstrates
that the accuracy of needle placement with MAXIO assistance is comparable to freehand
placement by experts however fewer needle manipulations, check-scans

10.Conclusion
Information provided in this 510K notification demonstrate that the MAXIOTM is
substantially equivalent to ig4 Image Guide System (K060903) for planning and
verification assistance and to PinPoint (K974513) for assistance in manual advancement
of instruments, for CT guided percutaneous interventional procedures. The indications for
use and technological characteristics of the MAXIOTM System are similar to those of its
predicates ig4 Image Guide System (K060903) and PinPoint (K974513).The differences
from the Predicates do not raise any new questions of safety and effectiveness as
confirmed by the Performance testing results.
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position, whereas ig4 (K060903) uses electromagnetically tracked instruments to verify
instrument position. MAXIOTM provides similar registration of post-procedure CT images to
compare the treated organ with plan. The registration feature offered by MAXIOTM is a well
understood and commonly deployed technique in image guided procedures. In addition
MAXIOTM’s registration accuracy has been bench tested and found acceptable.

In addition all disposables that may come in contact with the patient or the user, directly or
indirectly, have been tested in accordance to the US standards prior to commercial marketing of
the device.

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance
requirements for its intended use. Additionally, the following data demonstrates that
MAXIOTM’s’s stereotactic navigation is accurate and repeatable across various clinically
relevant conditions:

 Aan analysis of 170 needle placements performed using MAXIOTM outside of the USA.
demonstrate accurate repeatable and safe stereotatic navigation of MAXIO for its
indications across various clinically relevant conditions.

 A 20 patient study using MAXIOTM for liver ablation.

 Aand an 35 needle placement study using MAXIOTM on 6 animal liver targets. study
using MAXIO further demonstrate that MAXIO is effective and safe for its intended use
and that MAXIO helps reduce needle manipulations and verification scans for complex
procedures.

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use.
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510(k) Summary

1. Manufacturer/Applicant Name: Perfint Healthcare, Pvt. Ltd.,
Address: No. 16, III Floor

South West Boag Road
Tamil Nadu, Chennai 600017
India

Phone number: +91 44-4550-6412
Fax number: +91 44-2434-5911
Contact: Nandakumar Subburaman, CEO

2. Contact person: Janice Hogan (Hogan Lovells US LLP)
Phone number: (267)675-4611
Fax number: (267)675-4601

3. Trade name: MAXIOTM

Common name: CT stereotactic accessory
Classification name: Computed tomography x-ray system
Classification: 21 CFR Part 892.1750 Class II
Product Code: JAK

4. Date prepared: May 14, 2014

5. Substantial equivalence claimed to: ig4 Image Guided System (K060903)
PinPoint (K974513)

6. Device Description

MAXIO™ is an image-guided, physician controlled stereotactic accessory to a Computed
Tomography (CT) system, intended for the stereotactic spatial positioning and orientation
of an end effector and instrument guide to assist in manual advancement of one or more
instruments such as rigid straight needles and probes during CT guided percutaneous
procedures on organs and anatomical structures in the thorax, abdomen and pelvis.
MAXIO™ System provides pre-operative planning assistance to the physician by
creating a reconstructed 3D image model of received CT data and by visually
representing the planned instrument path and position(s) of one or more instruments on
the model, along with performance data provided by the instrument manufacturer or as
specified by the user.

MAXIO™ permits physician verification of patient position prior to needle advancement
and monitoring of respiratory for levels during the procedure. Image registration and
overlay tools available in MAXIO™ are intended to provide guidance to the user during
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planning and instrument placement. MAXIOTM is intended to be used by physicians
trained for CT procedures.

MAXIOTM consists of a stereotactic device and its accessories, software loaded on a
computer, and a respiratory gating system. The accessories include a patient immobilizer
and skin-markers. MAXIOTM System uses single use sterile disposables viz, end effector,
instrument guide and drapes.

7. Intended Use
MAXIO™ is a user controlled, stereotactic accessory intended to assist in the planning
and manual advancement of one or more instruments during Computed Tomography
(CT) guided percutaneous procedures.

MAXIO™ permits physician verification of patient position prior to needle advancement
and monitoring of respiratory levels during the procedure. Image registration and overlay
tools available in MAXIO™ are intended to provide guidance to the user during planning
and instrument placement.

MAXIO™ is indicated for use with rigid straight instruments such as needles and probes
used in Computed Tomography (CT) guided percutaneous interventional procedures
performed by physicians trained for CT procedures on organs and anatomical structures
in the thorax, abdomen and pelvis.

8. Substantial equivalence
MAXIOTM has been shown to be substantially equivalent to ig4 Image Guided System
(K060903) for providing planning assistance by visually representing the targeted path and
position(s) for one or more instruments along with data provided by the instrument
manufacturer, on an image based model of the target organ and for providing verification
assistance by overlaying or registering images during and after image guided procedures.

MAXIOTM has been shown to be substantially equivalent to PinPoint (K974513), which
provides a multi axis electromechanical arm for the spatial positioning and orientation of
an instrument guide to assist in manual advancement of instruments through the guide for
image guided interventional procedures.

A comparison of technological characteristics of MAXIOTM with its predicates is shown
in Annexure to 510K summary on Pg.15.
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9. Performance Data
Bench tests performed using static phantom in accordance with Perfint’s Quality
Management System demonstrate that the accuracy targets of the MAXIOTM system were
met and the system is suitable for its intended use.

Segmentation and Registration accuracy were demonstrated through adequate bench
testing and also through clinical experience of qualified users.

Usability studies with qualified users were conducted in accordance with HE75 AAMI /
ANSI HE75:2009, Human factors engineering - Design of medical devices.

Device Safety tests were performed in accordance with IEC 60601-1, 3rd edition, Medical

electrical equipment – Part 1: General requirements for basic safety and essential

performance

EMI / EMC testing performed in accordance with IEC 60601-1-2, 3rd edition, Medical

electrical equipment – Part 1-2: General requirements for basic safety and essential

performance – Collateral standard: Electromagnetic compatibility.

The laser pointer used for verification of registration complies with 21CFR1040.10 and
1040.11 – Performance standards for light-emitting products.

Biocompatiblity testing of all disposables that might come in contact with the patient
directly or indirectly have been tested in accordance with ISO 10993-1- Biological

evaluation of medical devices – Part 1: Evaluation and testing within a risk management

process.

Disposables that are supplied sterile meet all the relevant/applicable IEC and FDA
standards of sterilization, packaging and shelf life.

Ability of a physician to adequately intervene to pull back an instrument or to release the
instrument for the stereotactic arm in case of gross patient movement during needle
insertion has been tested at Memorial Sloan Kettering Cancer Center.

Effectiveness of skin marker / laser alignment to detect patient movement and the
correlation between skin marker and anatomy to establish anatomical accuracy was
verified under a CRO supervised study performed by Perfint Engineers on 14 patients at
Global Hospitals, Chennai India
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170 CT Guided Interventions performed by users of MAXIO outside of the USA has
been analysed and report included to demonstrate accuracy and repeatability of MAXIO
stereotactic performance under clinically relevant and worst case conditions

A 20 patient, 40 tumor liver ablation study performed at the University of Malaya
Medical Center, Kuala Lumpur demonstrates accurate needle placement using MAXIO
for CT guided Tumor ablations

An animal study performed at Memorial Sloan Kettering Cancer Center demonstrates
that the accuracy of needle placement with MAXIO assistance is comparable to freehand
placement by experts however fewer needle manipulations, check-scans

10.Conclusion
Information provided in this 510K notification demonstrate that the MAXIOTM is
substantially equivalent to ig4 Image Guide System (K060903) for planning and
verification assistance and to PinPoint (K974513) for assistance in manual advancement
of instruments, for CT guided percutaneous interventional procedures. The indications for
use and technological characteristics of the MAXIOTM System are similar to those of its
predicates ig4 Image Guide System (K060903) and PinPoint (K974513).The differences
from the Predicates do not raise any new questions of safety and effectiveness as
confirmed by the Performance testing results.
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position, whereas ig4 (K060903) uses electromagnetically tracked instruments to verify
instrument position. MAXIOTM provides similar registration of post-procedure CT images to
compare the treated organ with plan. The registration feature offered by MAXIOTM is a well
understood and commonly deployed technique in image guided procedures. In addition
MAXIOTM’s registration accuracy has been bench tested and found acceptable.

In addition all disposables that may come in contact with the patient or the user, directly or
indirectly, have been tested in accordance to the US standards prior to commercial marketing of
the device.

In addition, MAXIOTM has been bench tested to demonstrate that it meets the performance
requirements for its intended use. Additionally, the following data demonstrates that
MAXIOTM’s stereotactic navigation is accurate and repeatable across various clinically relevant
conditions:

 An analysis of 170 needle placements performed using MAXIOTM outside of the USA.

 A 20 patient study using MAXIOTM for liver ablation.

 A 35 needle placement study using MAXIOTM on 6 animal liver targets.

Therefore it has been concluded that the MAXIOTM is substantially equivalent to its predicates
ig4 Image Guided System (K060903) and PinPoint (K974513) for its intended use.
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MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 2

Additional copies of this document may be obtained by contacting Perfint Healthcare Pvt.Ltd.
The information contained in this document is subject to changes without notice and does not
represent a commitment on the part of Perfint Healthcare Pvt.Ltd.

MAXIOTM System is a registered trademark of Perfint Healthcare Pvt Ltd. InstaRegTM is a
registered trademark of Perfint Healthcare Pvt. Ltd. All trade names referenced are the
trademarks, registered trademarks, or products of their respective manufacturers.

Manufactured by
Perfint Healthcare Pvt Ltd
#16, South West Boag Road, T Nagar
Chennai 17, India.

Sales
Phone: +91-44-45506412
Fax: +91-44-24345911

Authorized Representative for Europe
Emergo Europe
Molenstraat 15
2513 BH The Hague
The Netherlands
Tel: (31) (0) 70 345 – 8570
Fax: (31) (0) 70 346 - 7299

Customer Support
Customer Service - for Technical Support
+1 425-629-9207- Ext 0

+1 844-737-3468 (Toll free for USA only)

email-id:
customersupport@perfinthealthcare.com

Customer Service- for Sales and Product
related information
Phone: +91-44-45506412
Fax: +91-44-24345911

Important: Please read the entire manual carefully before using the MAXIO system
MAXIO User Manual Version: 02.1U, Document Number- 2000798_UM, Date: 04 April 201413-5-

2014

This guide is for use with MAXIO V2.0U
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Disclaimer of Liability
When installed in the United States, US federal law requires this device be used only by or on
the order of a physician.

Any claims of product performance and indications for use contained within this document
relate only to data submitted to and reviewed by regulatory authorities in those jurisdictions in
which clearance(s) and/or approval(s) have been obtained. No product performance claims or
indications for use are made for jurisdictions in which such clearance(s) and/or approval(s)
have not been obtained.

Any claim is restricted to terms of limited warranty (see Appendix F: Warranty Information)

The MAXIO system must be installed and calibrated by an authorized Perfint Service
Engineers, who also performs a post installation device validation prior to its first clinical use.

WARNING: There are no user-serviceable parts in MAXIO. Modification of any part
of MAXIO will result in voiding of the warranty and performance may result in harm or
injury to the operator. Do not modify MAXIO in any way. Contact Perfint Customer
Support for all MAXIO servicing needs.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIOservicing needs.

CAUTION: MAXIO is shipped under EMI/EMC standards. When planning any major
changes to the MAXIO work environment, contact Perfint Customer Support to review
the changes and ensure all standards and specifications continue to be met in the new
environment.

The MAXIO system must be used by qualified physicians trained for CT procedures
trainedand trained by an authorized Perfint Applications Specialist.

WARNING: MAXIO is intended to be used by qualified physicians trained for CT
procedures and trained by an authorized Perfint Applications Specialist. Perfint is not
responsible for damage resulting from MAXIO misuse or “Off- label” use. Do not use
MAXIO outside the scope of the intended use.
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The MAXIO system must be used under sterile conditions, following all warnings and cautions.
Perfint shall not be held responsible for any damage caused due to deviation from the cautions
and warnings described in this manual.

WARNING: Spilled liquids inside the MAXIO device may result in fire or electric
shock. Always use the MAXIO sterile drape during procedures and avoid spilling
liquids on the device.

WARNING: Powering the MAXIO device without a 3-pin plug may result in electric
shock. To avoid the risk of electric shock, connect MAXIO using a 3-pin plug to a 3-
pin socket with a protective earth connection.

CAUTION: Leaving MAXIO power switches “On” when not in use may result in
misuse or damage due to high voltage. Switch all MAXIO power switches to the
“OFF” position when not in use to avoid misuse or damage.

CAUTION: Incorrectly replacing the power supply or USB cable could result in
damage to the system. Do not repair or replace power supply or the USB cable.
Contact Perfint Customer Support for all MAXIO device servicing needs.
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Chapter 1: MAXIO System Overview

1.1 MAXIO Indications for Use

MAXIO is a user controlled, stereotactic accessory intended to assist in the planning and
manual advancement of one or more instruments during Computed Tomography (CT) guided
percutaneous procedures.

MAXIO permits physician verification of patient position prior to needle advancement and
monitoring of respiratory levels during the procedure. Image registration and overlay
tools available in MAXIO are intended to provide guidance to the user during planning and
instrument placement.

MAXIO is indicated for use with rigid straight instruments such as needles and probes used in
Computed Tomography (CT) guided percutaneous interventional procedures performed by
physicians trained for CT procedures users on organs and anatomical structures in the thorax,
abdomen and pelvis.

1.2 Contraindications

MAXIO is not for use on patients and organs that are not clinically indicated for CT guided
interventions. Patients that may not be able follow instructions appropriate for CT guided
percutaneous procedures, such as infants and children or patients affected by conditions such as
Creutzfeld-Jacob disease or dementia must be evaluated by qualified physicians before using
MAXIO to perform these procedures.

WARNING: Patient movement during procedures may lead to incorrect positioning
of the needle/tools. Ensure patient movement is managed throughout the entire
procedure.

WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should be
evaluated by qualified physicians before using MAXIO to perform procedures where a
breath hold belt is necessary.
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1.3 Principles of MAXIO Operation
MAXIO is a mobile device that is secured and registered at the side of the CT scanner when
needed for CT guided percutaneous interventional or interventional radiology procedures, and
then can be moved out of the way when not needed. MAXIO consists of a stereotactic device
and its accessories, planning software loaded on a computer and single use sterile disposables.

MAXIO imports DICOM 3.0 CT data and displays a reconstructed 3D image on the planning
station to assist the interventional physician in pre-operative planning. The physician is then
able to plan an entire interventional procedure in 3D. Pre-procedure device registration,
segmentation and visualization of multiple volumes of interest (VOI), multi-probe placement
planning – including a visual representation of multiple probe paths and positions on the 3D
image - estimated ablation volume visualization, and probe placement sequence are all
prepared before advancing a single probe into the patient.

And, in the case of ablation procedures, MAXIO graphically represents the manufacturer
published data of ablation volume to assist physicians in creating an ablation treatment plan
using single or multiple tools.

Once the plan is confirmed, MAXIO provides intra-operative guidance and post-procedure
verification support by registering images from multiple series.

The electromechanical arm, which holds the ablation tools in place, is capable of positioning
itself in 3D through the combination of lateral (across the patient) and cranio/caudal (from head
to toe) angles, to any depth in the patient’s body. MAXIO’s targeting system - combined with
adaptive intra-operative registration - provides spatial positioning and orientation for a needle
guide, through which the physician then carefully advances each probe to perform the ablative
procedure.

When ablation is completed, the pre-procedure planning image can be compared with the post-
procedure image to aid the physician in assessing procedure outcome. MAXIO’s visualization
tool allows the physician to verify that the procedure was executed as planned and determine
whether additional treatments may be required. MAXIO’s reporting tool then generates the
required reports.

1.4 MAXIO Features
The following are key features of MAXIO:

 Import of DICOM 3.0 CT data
 Automatic generation and display of the CT image in 3D and various Multi-Planar

Reconstruction (MPR) views.
 Interactive 3D Segmentation and visualization of tumor volume and VOI.
 Reconstructed 3D images of patient tumor volume and organs from received CT data.

261

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 12

 Single and Multi-probe planning.
 A 3D visual representation of the targeted path and position(s) of manually advanced

instruments for procedure planning.
 Graphical indication of manufacturer published ablation volume data with ability to edit.
 Robotic guidance for needle/probe insertion for both single and multiple needle procedures.
 Sterile and disposable gripper arms.
 Registration of an intra-operative CT image with the planning CT, to confirm correct

placement of needles/probes prior to starting the procedure.
 Monitor patient’s respiratory levels during procedure.
 Patient Position Confirmation module.
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Chapter 2 MAXIO System Description

2.1 MAXIO System Architecture

Figure 2-1: MAXIO System Architecture

The MAXIO System includes a DICOM 3.0 interface to the CT scanner. The acquired CT is
imported directly into the MAXIO planning software where the patient images are
reconstructed in 3D and displayed in multiple planes as needed for procedure planning.

2.2 MAXIO Device Description

Figure 2-2: MAXIO Front and Rear views
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2.2.1 MAXIO Hardware

InstaReg Mat and Docking Station

The InstaReg mat (Instantaneous Registration mat) is a pattern plate installed on the floor on
either side of the CT table. The InstaReg mat becomes the calibration point which registers the
MAXIO system to the CT system. In preparation for a procedure, MAXIO is wheeled in and
docked on the InstaReg mat. At the end of the procedure, MAXIO is undocked from the mat
and wheeled out of the way as needed.

Figure 2-3: InstaReg Mat

Electromechanical Arm

The MAXIO robotic device is an electromechanical arm with 5 axes - 3 linear and 2 angular.
The linear axes (X, Y, and Z) span the patient width, height and cranio-caudal distance
respectively, while the angular axes (A and B) allow the needle/tool to be positioned in any 3D
angle.

Emergency Switch

The Emergency Switch is a red button located on top of the X-axis of the electromechanical
arm. Activation of the emergency switch results in unclamping of the end effector grippers and
a complete shutdown of the device.

Figure 2-4: Emergency Switch Location
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To activate the Emergency Switch:

1. Press down on the red button.

To recover:

1. Rotate the red button counter-clockwise and release

2. Undock MAXIO from the InstaReg mat

3. Turn the Main power Off and then On

4 Initialize to use the equipment

Connector Panel

The connector panel on the rear of the MAXIO System provides the following:

The connector panel on the rear of the MAXIO System provides the following:

CAUTION: Leaving MAXIO power switches “On” when not in use may result in
misuse or damage due to high voltage. Switch all MAXIO power switches to the
“OFF” position when not in use to avoid misuse or damage.

4. Service port – For Service related functioning. To be used only by Perfint Authorized

1. PC power switch – Controls the

Planning Station PC power.

2. Device power switch – Controls the

electromechanical arm power.

3. Main power switch – Controls and

monitors the input power supply.

The EMI filter switch should be left

On for battery charging.

Figure 2.5: Connector Panel
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Service engineers.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIO servicing needs.

5. Power On LED – The LED glows green when the device power is On.

6. USB port – for “Service” of the MAXIO system.

CAUTION: Incorrectly replacing the power supply or USB cable could result in
damage to the system. Do not repair or replace power supply or the USB cable.
Contact Perfint Customer Support for all MAXIO device servicing needs.

7. Ethernet port – is used as connection slot for Ethernet cable for data communication

between CT console and MAXIO system.

8. PE (protective earth) grounding.

9. Foot Switch connector – Socket for connecting the foot switch.

Foot Switch

The Foot Switch enables the user to perform positioning, clamping/ releasing and for pull back.

Figure 2-6: Foot Switch

The Foot Switch enables the user to perform the following device operations:
 Position the electromechanical arm by stepping on the yellow pedal (same as the

Position button on the Control Panel)
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 Clamp and release the End Effector (EE) clamp by stepping on the blue pedal (same as
the Clamp/Release button on the Control Panel)

 Pull back the electromechanical arm by stepping on the black pedal (same as the Pull
Back button on the Control Panel)

Control Panel

The MAXIO control panel provides buttons and indicator lights to guide the user through the
workflow.

Figure 2-7: Control Panel

There are 5 buttons on the Control Panel:

1. Home button

 Press to initialize the device, making it ready for operation, after power ON.

 Press to move the electromechanical arm back to the home position.

2. Docking button

 Press to dock MAXIO to the InstaReg mat.

 If docked, press to undock MAXIO from the InstaReg mat.

3. Position button (same as the yellow foot switch)

 Press to position the electromechanical arm over the patient as per physician plan.

4. Clamp/Release button (same as the blue foot switch)

 Press to clamp or release the End Effector clamp on the sterile needle guide.

5. Pullback button (same as the black foot switch)

 Press to move the electromechanical arm away from the patient.

There are 4 LED lights on the Control Panel:
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6. POST light

 LED glows green on successful POST completion.

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the
system is working properly. The POST LED on the control panel will display a green light
upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for
use.

7. HI light

 LED glows green on successful initialization.

8. Dock light

 LED glows green on successful device docking.

9. Device Status light

 LED glows red to indicate a device error (otherwise LED remains unlit). The device

error could be due one or more of the above mentioned three checks namely POST,

HI or Dock.

 When red, turn MAXIO off and re-start to clear.

 If still red, contact Perfint Customer Support for service.

NOTE: The MAXIO system prompts the user to the next step in the workflow by
lighting the respective LED lights during the procedure.

End Effector (EE) Axis

The end effector (EE) axis is at the end of the electromechanical arm. The EE axis holds a pair
of sterile grippers (left and right grippers, as shown in the figure below), which are used to
clamp the needle guide. The EE axis can be closed or opened (clamped or unclamped) by
pressing the Clamp/Release button on the control panel or by stepping on the Clamp/Release
(blue) pedal of the foot switch.

The EE also includes a laser cross-hair unit used for patient positioning confirmation (see

section 9.1 for workflow details).
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Figure 2-8: End Effector (EE) Axis

2.2.2 MAXIO Software

Integrated Planning Station

The Integrated Planning Station is the main user interface of the MAXIO system. It is
connected to the CT scanner and imports DICOM CT images. The images are reconstructed
and displayed in 3D and various planar views allowing the physician to create a procedure
plan. Once the plan is completed it is communicated internally to the device for execution (see

chapter 7 for procedure planning workflow).

Figure 2-9: Integrated Planning Station

Patient Position Confirmation Module

This module provides confirmation of patient and device position prior to needle placement.
The module includes markers (skin markers and table markers of size 3mm), a laser cross-hair
unit mounted on the End Effector axis, and the software module (see section 9.1 for patient

position confirmation workflows).
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Figure 2-13: Gripper Fixation Steps

To remove the grippers following each procedure:

1. Wear sterile gloves to remove grippers

2. Remove the left gripper by rotating right (counter-clockwise)

3. Remove the right gripper by rotating left (clockwise)

4. Dispose of used grippers in biohazard containers

NOTE: Always use sterile grippers for procedures.

DO NOT REUSE: Reusing grippers can result in infection and may cause serious illness
to patient due to contaminants from previous usage.

Do not reuse grippers. All used grippers must be disposed in biohazard containers.

WARNING: Handling the gripper assembly without sterile gloves may result in
infection or other injury to the physician.

Always use sterile gloves when securing and removing the grippers and always insert the
sterile drape cover on the electromechanical arm before gripper assembly.

Sterile Needle Guide

Needle guides are supplied with the MAXIO system. The needle guides are designed for single

use only. Each sterile pack contains a single needle guide.
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Figure 2-14: Needle Guide Sterile Pack Figure 2-15: Needle Guide

Needle Guides are plastic split bushes in various gauge sizes to accommodate commonly

available needles and tools. They are held in place by the grippers and guide the needle/tool in

the planned trajectory. Needle guides should be disposed of appropriately after one use. The

Needle Guides are selected based on the thickness (gauge) of the needle to be used for the

procedure. Refer to the technical specification sheet for gauge size of needle guides supplied by

Perfint.

The usage of needle guide is shown in the figure 2.16 below.

Figure 2-16 : (a)Needle Guide gauge marking (b) Needle guide getting clamped by the EE
grippers (c) Needle inserted through needle guide (d) Splitting of needle guide (if required)

NOTE: Always use sterile needle guides for procedures

WARNING: Incorrect use of needle guides may result in inaccurate placement of
needles. Ensure that the marking found on either sides of the needle guide is the same as
the chosen needle gauge as shown on Figure 2-16 (a).
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WARNING: Needles that are held too tight or too loose may result in inaccurate
placement of needles. Needles of different brands vary in the needle outer diameter.
While using the needle guide ensure the needle is not being held too tight or too loose.

DO NOT REUSE: Reusing needle guides can result in infection and may cause serious
illness to patient due to contaminants from previous usage.

Do not reuse the needle guide. All used needle guides must be disposed in biohazard
containers.

WARNING: MAXIO is tested on rigid needles up to 22G, however needle size smaller
than 18G may not behave rigidly always and may tend to bend and deviate from the
planned trajectory.

Where possible use short thicker needles.

Sterile Drape
Sterile drapes are provided with the MAXIO System. The drape is used to cover the EE, as

well as the A axis and the B axis of the electromechanical arm to prevent contact by physicians

during the procedure.

The drapes are recommended for single use only.

Figure 2-17: (a) Sterile Drape in sterile packing (b) Align holes to the left and right gripper
groves (c) paste on the laser cross hair unit (d) laser cross hair in activated state inside the
drape.

To use the sterile drape:

1. Sterile drapes must be placed on the system prior to securing the grippers.

2. Remove the drapes from the sterile pack. Align the holes on the drape (as shown in figure 1-
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14) to the left and right EE grove .

3. Remove the adhesive sticker ( blue color) and paste the drape aligning on the aser cross hair

unit as shown in figure 2-27 ( c) .

4. Pull the drape to cover the exposed electromechanical arm including the emergency switch

and the entire AB axis.

5. Secure grippers as indicated in section above on Sterile Grippers.

Instructions for removal of drape:

1. First remove grippers

2. Remove drape

3. Dispose of used drape in biohazard containers.

NOTE: Always use sterile drape for procedures.

DO NOT REUSE: Reusing the drape can result in infection and may cause serious
illness to patient due to contaminants from previous usage.

Do not reuse drape. All used drapes must be disposed in biohazard containers.

WARNING: Handling the drape without sterile gloves may result in infection or other
injury to the physician.

Always use sterile gloves when inserting the sterile drape and always insert the sterile
drape cover on the electromechanical arm before gripper assembly.
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Chapter 3 System Configuration

3.1 MAXIO Installation Requirements
Unless otherwise specified, the customer is responsible for site preparation, which may include,

but is not limited to the following:

 Evaluating the CT room size

 Relative positioning of system components within the CT room

 Accessibility for the equipment – doors, corridors and elevators (space and loading

limitations)

 Floor loading, floor leveling and any building modification necessary

 Installing the electrical conduit, junction boxes, ducts and earth reference terminal

(ERT)

 Check for network port available inside the gantry room

 Network configuration

 Storage of the system, if necessary prior to installation

3.2 MAXIO Room Layout
MAXIO Room Layout depends on the CT room layout and may vary accordingly. MAXIO

requires:

 A 3x3 foot parking area at any corner at the CT room having a 5A power socket for

battery charging

 A 1x1 foot docking area on the left and/or right sides of the table

 A 3 foot path from the parking area to the docking area must be maintained

 A 3 foot path around the patient table for MAXIO to move between the left and

right docking areas must be maintained
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Figure 3-1: Possible CT Room Layouts, with MAXIO docking on the Right or Left of the table

3.3 Understanding MAXIO Planning Station

3.3.1 Main Planning Station Screen

The main screen of the Planning Station software is the interface for configuring the system

and for all actions performed during a procedure. The main screen is divided into 9

sections:

NOTE: The choice of parking area for MAXIO must be defined in the pre-installation
checklist (completed as part of pre-installation service).

MAXIO Movement area depends on where the parking area is and the route from the
parking area to the docking location.
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Figure 3-2: Main Planning Station screen

1. Task pane

The Task Pane at the top of the page displays icons and indicators for each procedure workflow

step. The number and type of steps vary between procedures.

2. Image window

The patient images are displayed in various views. The user has the option to scroll the image

slices or change the image orientation.

Figure 3-3: Image Window
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3. Device Status icons

This section of the task pane displays the status of various MAXIO modules. The icons color

changes from green to red based on their status. The status of each module is monitored

continually during each procedure and the information is updated in the Device Status icon.

Figure 3-4: Device Status icons

Communication:

 Green: indicates a successful connection between MAXIO and the planning console

 Red: indicates a connection error

Emergency:

 Green: indicates the device is functional

 Red: indicates the emergency switch is pressed. MAXIO cannot be used when the

Emergency switch is pressed.

InstaReg:

 Green: indicates current orientation and position of MAXIO correctly match calibration

values of the InstaReg mat

 Red: indicates current orientation and position of MAXIO do not match calibration

values of the InstaReg mat. MAXIO cannot be used in this condition.

Battery:

 Green: indicates the battery is at more than 50%

 Red: indicates the battery is less than 50%. MAXIO cannot be used if the battery is less

than 50%.

WARNING: Battery power of less than 50% may result in abrupt system
shutdown or erratic behavior of MAXIO. Ensure the battery power is more than
50% (battery power indicator displays green) before beginning a procedure.

Docking:

 Green: indicates MAXIO is successfully docked
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 Red: indicates MAXIO is not successfully docked. MAXIO cannot be used unless

successfully docked.

DICOM Interface:

 Green: indicates a successful connection between MAXIO and the CT console

 Red: indicates a connection error.

4. Tool bar:

Figure 3-5: Tool Bar

Arrow: Select and click to select objects.

Brightness: Select and scroll up and down to adjust 2D image brightness.

Zoom: Select and scroll up to zoom out, scroll down to zoom in.

Pan: Select and click to move the 2D/3D image.

Ruler: Select and drag the cursor to measure the distance.

Angle: Measure the angle.

HU: Select and click to display the HU (Hounsfield Units) of that point.

Screen Capture: Select to capture the screen.

Reset: Select to reset the precondition.

5. Workflow Status Indication icons

The workflow status is indicated by this set of icons that are highlighted at various points in the

procedure to indicate the procedure step (see chapter xxx for procedure workflows).
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Figure 3-6: Workflow Status Indication icons

Select Patient and load images

Volume of Interest (VOI) Segmentation (only available for ‘with segmentation’
procedure).

Probe selection and trajectory planning.

Device Positioning.

Pre, Intra and Post procedure image comparison.

6. System Function Buttons

Figure 3-7: System Function Buttons

Help: Access Help.

Procedure Log: Browse through historical data from same procedure

Settings: Configure the system. Access provided only for Admin and Service
users.
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Figure 3-10: Minimized Screen (default) Figure 3-11: Maximized Screen

10. Information Bar

Displays general information including prompts for the next procedure step, alerts and alarms.

Figure 3-12: Information Bar

3.3.2 Planning Station Login

MAXIO restricts user access though password protected login. By default MAXIO provides

three pre-configured logins: USER, ADMIN, and SERVICE.

Figure 3-13: MAXIO Login Screen

Figure 3-14: Virtual Keyboard
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Use the virtual keyboard to type the login details.

NOTE: The SERVICE login is restricted for use by Perfint Service Engineers only.

USER login
User privileges are assigned by the Administrator of the system (ADMIN user) during system

installation.

ADMIN login
The admin user has access to the setting button in the System Functions section of the main

screen.

Figure 3-15: Admin Settings Button

Select the setting option to select one of the options from the drop down list as shown below:

Figure 3-16: Admin Login

1 User Management: - Multiple logins can be created. The admin user also has the

facility to assign access right to the newly created logins.

2 Configuration: - Allows the Admin user to add/update values related to application,

and database systems.
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a) Application setting: - Allows the Admin user to set the activation of position

key, path planning, Instareg and thermal ablation Interpolate, and to set values

related to check version matching, communication timeout delay duration,

minimum number of slices, threshold values, laser point height, distances

between needles, dead space etc.

b) Update Database setting: - This tab enables the Admin user to execute the

SQL script file, to backup the database and to restore the database.

Figure 3-17: Configuration setting screen

3 DICOM Interface Setting: - Allows the configuration of the MAXIO® as host to the

CT console for CT image transfer. This option allows the user to enter the AE title, port

address and check for connectivity.

4 Port Setting: Allows the administrator to select the communication port of the

MAXIO® PC through which data will be communicated to the MAXIO®, and also to

select tilt sensor port to allow tilt sensor to communicate with the MAXIO®.
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WARNING: Incorrectly assigned access could result in misuse of the MAXIO
system. Ensure correct level of access is provided to each MAXIO user.

NOTE: Ensure that the IP address for MAXIO planning station is provided and
managed by the hospital IP administrator.

WARNING: Connecting the Planning Station to computers or servers without Anti-
Virus and Anti-Malware software may result in unexpected behavior of the system.
Ensure that the computers/servers connected to Planning Station are protected with
Anti-Virus and Anti-Malware software.
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Chapter 4 System Preparation

4.1 Starting MAXIO
This section describes the steps to prepare MAXIO for use.

4.1.1 Move MAXIO from Parking Area

 Unlock the castor wheels and Move MAXIO from the parking area to the docking area

on the left or right of the CT table.

o Disconnect the AC power supply if MAXIO battery was charging at parking

area.

CAUTION: Using incorrect power supply cords could result in damage to the system.
Use power supply cords meeting national requirements of the respective country in
which the equipment is used.

WARNING: Accidental damage to MAXIO may result in an electrical hazard which
could cause harm to a patient or an operator. In case of accidental damage to MAXIO,
immediately detach the power cord to isolate MAXIO from the power supply.

4.1.2 Turn MAXIO Power On

On the Connector Panel:

Figure 4-1: Connector Panel
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1. Connect the Ethernet cable connected to the CT system or hospital network to

the Ethernet port – to import CT images

2. Connect the Foot Switch – align the connector and rotate to lock

CAUTION: Connecting devices not supplied with MAXIO may result in unexpected
behaviors. Do not connect devices that are not supplied with MAXIO.

3. Connect the power supply cable and turn the Main power switch to On

4. Green Power LED indicates availability of power.

5. Turn the Device power switch to On

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the
system is working properly. The POST LED on the control panel will display a green light
upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for
use.

If POST tests are not successful the POST LED will not display a light and MAXIO will not be
enabled for use.

NOTE: MAXIO will not operate without successful completion of Power On Self-
Test (POST). If first try is unsuccessful, repeat steps and try again. If still unsuccessful
contact Perfint Customer Support (if POST LED on the Control Panel does not display
green).

4.1.3 Initialize the Electromechanical Arm

Following a successful POST test, initialization of the electromechanical arm will position

each device axis to the zero position.

To initialize:

1. Press the Home button on the Control Panel

NOTE: MAXIO cannot be used without successful initialization of each axis to the
zero position. Contact Perfint Customer Support if initialization is not successful.
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4.1.4 Turn the Planning Station Power On

To turn the Planning Station power on:

1. Press the PC ON switch on the Connector Panel to the ON position.

NOTE: Power to the Planning Station can be turned on separately from power to
the MAXIO device.

 The MAXIO Planning Station login screen will be displayed.

 Login to the Planning Station software

4.1.5 Device Docking

Dock MAXIO on the InstaReg mat to register it to the CT system.

Figure 4-2: Docking

To dock MAXIO:

1. Move MAXIO onto the InstaReg mat so that the 4 pairs of locator balls are aligned with
the locator holes on the InstaReg mat.
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2. Press the Docking button on the Control Panel. The locator balls will rest on the
locator holes and MAXIO wheels will be lifted. The pattern on the InstaReg mat will be
displayed on the main planning station screen.

3. As the docking progresses gently guide MAXIO to more closely align with the pattern.
If MAXIO is positioned and guided correctly it will dock smoothly on the InstaReg
mat.

4. The Docking device status icon will turn green when MAXIO is correctly aligned with
the InstaReg mat pattern.

5. The base of the MAXIO docking module has a camera that detects the pattern and a tilt
sensor that detects the device tilt values. These are compared with calibration values set
during installation

6. On the Main Planning Station screen, the InstaReg device status icon will turn green if
the pattern and tilt values match.

7. If either of the device status icons displays red, or if MAXIO docks with a jerk, press
the Docking button again to undock the device and dock again.

WARNING: Loose or improper docking of MAXIO to the InstaReg mat may
result in inaccuracies in the procedure. User cannot perform the procedure if, the
Docking or InstaReg status icons on the Main Screen do not display green.

Additionally, Do not perform the procedure if the table marker verification is not
successful. Contact Perfint Customer Support for MAXIO servicing.

WARNING: MAXIO’s docking procedure cannot be completed successfully in
the event of damage to the InstaReg mat and hence MAXIO's stereotactic arm
cannot be activated for instrument placement.

Contact Perfint Customer Support for InstaReg mat servicing.

WARNING: MAXIO’s docking procedure cannot be completed successfully if
dust, dirt, liquid or any other material is present on the pattern or in the locating
holes in the mat. Hence MAXIO's stereotactic arm cannot be activated for
instrument placement.

Carefully follow cleaning instructions (see chapter 13) to keep the holes in the
plate clean.
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Chapter 5 Patient Positioning on CT Table

5.1 Patient Positioning
The following preparatory measures are recommended when positioning the patient on the CT
table for the CT guided intervention.

5.1.1 Breath Hold Monitoring

Set up the Breath Hold Monitor on the patient. Prepare and train the patient on its usage.

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup.

WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should be
evaluated by qualified physicians before using MAXIO to perform procedures where
a breath hold belt is necessary.

5.1.2 Patient Immobilization

Use Patient Immobilizer bed to immobilize the patient after positioning the patient on CT table.

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup.

NOTE: Check the readiness of the breath hold monitor for use. Refer to
manufacturer’s instructions for workflow.

WARNING: Patient movement during procedures may lead to incorrect positioning of
the needle. Ensure patient movement is managed throughout the entire procedure.

NOTE: Be sure to position the patient’s region of interest below the Device Range sticker
on the CT table.
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5.1.3 Skin Markers Placement

Patient position verification uses skin markers to establish a set of patient position reference
points. These reference points can be checked before every needle/probe position to verify that
the patient position has not changed. (See Section 9.1: Patient Position Confirmation Module

for verification workflow details).
 Place a minimum of three 3mm non sterile IZI skin markers provided with MAXIO in

irregular fashion (approximately 10cm apart in different slices in a triangular and

nonlinear fashion, as indicated in Figure 5-1 below) near the area of interest on the

patient’s skin surface, after acquiring the scout image and prior to acquiring the first

scan.

 Ensure that the markers are placed within the scan area and are not covered by the

patient drape.

 Ensure that the skin markers are not pasted over the desired entry point.

 Ensure that the adhesive backing of the flaps are removed and skin markers are pasted

completely on the patient skin.

Figure 5-1: Skin Marker Placement

WARNING: Improper placement of skin marker will lead to patient position
verification failure and procedure will have to be aborted.

Do not peel off skin markers until end of procedure patient position is verified[c1].
Non availability of skin marker will lead to verification failure and procedure will
have to be aborted.
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Chapter 6 Pre-Planning Workflow

6.1 Procedure Selection Screen
Following a successful login, the first screen allows the user to select the procedure details.

Figure 6-1: Procedure Selection Screen

1. Workflow selection
Select the segmentation or non-segmentation based workflow.

Figure 6-2: Procedure Workflow Selection

2. Target Organ Selection
Select the organ on which the procedure will be performed. Based on this selection, the

Planning application provides various organ specific presets to the user.

Figure 6-3: Target Organ Selection
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3. Anesthesia Selection
Select the type of anesthesia to be used in the procedure.

Figure 6-4: Anesthesia Selection

4. CT Station Selection
Select the CT station where procedure is to be performed. This is applicable when MAXIO is

configured with multiple CT stations.

Figure 6-5: CT Station

5. Docking Side Selection
Select the side (left or right of CT table) on which the MAXIO will be docked. This is

applicable to sites that have docking options on both sides or docking only on the right side of

the CT table. By default MAXIO is configured to be docked on the left side.

Figure 6-6: Docking Side

6. Use Anesthesia along the trajectory
Check the Use Anesthesia along the trajectory checkbox to plan for local anesthesia delivery.

Figure 6-7: Anesthesia Box
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NOTE: Do not add images once a scan is done, Each scanned series should have a
unique series ID.

NOTE: Do not use Biopsy RX mode for scanning.

6.3 CT Image Transfer
CT images are transferred from the CT system to the MAXIO planning station via an Ethernet

interface. MAXIO is compatible with all commercially available DICOM 3.0 compatible CT

systems.

NOTE: A green DICOM Interface Device Status Icon indicates a successful

connection between MAXIO and the CT console. A red icon indicates a connection

error. Contact Perfint Customer Support if a connection error cannot be easily

resolved.

Integrity checks of CT data are performed during image transfer from the CT system to

MAXIO. MAXIO does not allow the CT image transfer to continue if any of the integrity

checks do not pass:

 The patient ID in the CT scan is checked against the patient ID identified in the

planning workflow.

 Patient position must be “Head First”.

 Gantry Tilt must be “0”.

 CT station name must match the station selected in the Procedure Selection screen.

NOTE: Scan the minimum required area. Image transfer time will take longer with a
large number of images.

NOTE: Thinner slices enhance accuracy. A slice thickness of 1mm is recommended.

NOTE: In the case of overweight patients, ensure the CT table height is lower than
the device height.
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 FOV consistency is checked

 Matrix must be 512 x 512 square.

 The elapsed time between the scan and the import is checked. If the elapsed time is

longer than a user-configured time limit, MAXIO will not accept the data unless the

user acknowledges a warning message.

Once the transfer of CT data is completed, the CT scan images will be available for

selection and loading into the planning application.

6.4 Table Marker Verification

The Table Marker is a fixed reference point between the CT table and MAXIO. The marker is
adhered to the table during system installation and calibration. Table Marker Verification is the
process of using the laser light to check the alignment of MAXIO to the reference point on the
CT table prior to each procedure.

To verify the Table Marker:

1. Click on the Table Marker button on the task pane as shown below:

Figure 6-8: Table Marker button

2. MAXIO axes values for table marker verification will be sending to the device and

the following pop up is displayed

Figure 6-9: Table Marker Verification POPUP

3. Move the CT cradle and adjust the table height to the values displayed in the pop up

4. Press position key on MAXIO control panel to position the MAXIO axes for table

marker verification.

5. Pull down the laser cross-hair unit to turn on the laser pointer.

6. If the laser pointer aligns with the table marker, proceed with the procedure.
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7. If the laser pointer does not align with the table marker stop the procedure and

contact Perfint Customer Support.
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Figure 7-2: Primary Image Series loaded

 If the images were acquired prior to the user-configured time limit, acknowledge the
warning message to proceed or acquire new images.

 Visually confirm that the patient physical orientation matches what is displayed on the
screen.

 Confirm patient name and ID match the name and ID of the images displayed.

WARNING: Creating a procedure plan using images that are not correctly oriented (or
flipped) will result in inaccuracies in the procedure. Visually confirm the patient physical
orientation matches what is displayed on the screen. Do not use incorrectly oriented or
flipped images for planning.

WARNING: Creating a procedure plan using images acquired prior to a user-configured
time limit may have unexpected results. The MAXIO planning application checks and
enforces the time limit for CT scan acquisition prior to procedure planning. To proceed
with procedure planning using a CT scan acquired prior to the configured time limit,
users must acknowledge an application warning message.

WARNING: Patient position confirmation during the MAXIO workflow requires 3
skin markers to be placed on the patient body. MAXIO checks and enforces availability
of these skin markers during image load.

To proceed with planning, always use patient images with skin markers.
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Figure7-5: Primary and Secondary Patient Images Loaded

Swap Primary and Secondary Image Series

Figure7-6: Swap button

Use the Swap button in the task pane to exchange the primary and secondary series prior to
procedure planning.

Pre Procedure Image Registration

MAXIO provides tool to register the primary and secondary image series. The registered

images are then displayed in the image area.

To register primary and secondary image series:

1. Mark Liver (Organ) – Scroll the image slices in the axial view to the slice that shows

the largest cross section of liver in both of the selected series.

2. Click the Mark Liver button in the task pane and draw a line in the coronal views of

both primary and secondary image by dragging the cursor from the base of the liver to
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Figure 7-9: Liver Segmentation edit screen

5. Use the Edit liver mesh tools as shown in figure XX below to edit the mesh shown in

yellow color in the axial view.

Figure7-10: Edit Liver Mesh

tools

1. + / – To increment or decrement the mesh curve.
Select and left click and drag the curve as desired.

2. Refine- To refine the curve edges. Select and left
click and drag the mesh in axial view.

3. Smooth- Check the smooth button and left click and
drag the mesh curves to smoothen the curves.

4. Done- To confirm edit.

5. After segmentation is completed click the Register button shown in Figure 7-9 to

register the two image series. The registration progress will be displayed in the status

bar.

Figure 7-11: Registration progress bar
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Figure 7-12: Image Registration screen

6. If needed, manually adjust the registered images as follows:

 Check the Manual Correction checkbox and enter into the manual correction

mode.

 A paint brush tool appears when the mouse hovers over the registered images.

 Mark the region to be corrected using the paint brush tool (click & hold the left

track pad button).

NOTE: Ensure the region to be corrected is segmented in the Primary dataset;
otherwise the marked region will not be corrected.

 Select the Correct button to save manual changes once the region is marked.

Figure 7-13: Manual Correction

7. Click either of the radio button, Primary, Secondary or Merged plan series as shown
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in figure 7-12 to select the image series that will be used for procedure planning in the

next workflow steps

On completion, the Volume of Interest segmentation icon of the Workflow Status

Indication bar starts blinking. Click the same to proceed to next workflow step.
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7.1.2 Segmentation- Volume of Interest (VOI) Creation

Click the Volume of interest icon in the Workflow Indication bar. The segmentation
screen is displayed to the user where the user can segment a total of 6 VOIs including the Liver
segmented in the last screen.
MAXIO has both auto segmentation and semi auto segmentation options as described below.

Auto-Segmentation
MAXIO provides automatic segmentation presets for Skin, Bone & Contrast Enhanced

Vasculature. Check the Skin and Bone & Contrast Enhance Vasculature check box to

display these auto segments in the 3D, axial and MPR vies.

Figure 7-14: Skin , Bone & Contrast Enhanced Vasculature

Additional VOIs
Users can segment additional VOIs grouped as a GO or a NOGO region as shown below.

Select Tumor, Gall Bladder or Other No-Go button to create respective VOIs.

Figure 7-15: Segmentation Screen
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GO region – A Go region is considered safe for trajectory planning. When an ROI is

identified as a GO region, the region will be considered safe for a needle/tool to pass through.

The Tumor is marked a GO Region.

NOGO region- A NOGO region is considered unsafe for trajectory planning (for instance, a

critical structure such as the gall bladder), which a needle/tool cannot puncture. The planning

system prohibits creation of a plan that includes trajectory planning through a NOGO region.

Tumor Segmentation
Select the Tumor button to segment the tumor. Upto 4 tumors can be segmented in MAXIO.

To segment the tumor:

The following Tumor Segmentation options as shown in Figure 0-25 (b) will be available:

Figure 7-16: (a) Add Tumor (b) Tumor Segmentation tools

1. Scroll the images in axial view to the image where tumor is best visualized. Select

Mark button. Keep the Mark tool curser at the center of tumor such that the boundaries

displayed fully covers the tumor and left click to segment. The segmented tumor is

displayed in all the 3D, 2D and MPR views.

2. Select ‘+’ and ‘-’ edit tools to increase or decrease the marked tumor volume.

3. Select Reset to undo edits made by the ‘+’ and ‘-‘ edit buttons and retain the images

before edit.

4. Select Sphere Edit and right click and drag to increase the tumor volume, or left click

and drag to decrease the tumor volume.

5. Select Carve to remove any part of the marked tumor volume. Click and drag to mark
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the portion to remove.

6. Select Confirm to accept the segmentation. When selected, the segmented tumor will

be displayed in the image window and the symbol will be displayed in the Task Pane.

7. Select Clear to clear the marked tumor volume.

8. button displayed for each VOIs in the VOI list as shown in Figure 0-19 shows that

the selected VOI is enabled and will be displayed in 3D and 2D images. To disable the

selected VOI, click on the button. The button will turn to white color to indicate the

disabled status and the VOI will not display in the images.

9. At any point of time the defined VOI can be cancelled by selecting the desired VOI and

clicking Cancel.

Other No-Go Segmentation
Select the Other No-Go button to segment other No Go VOIs.

Figure 7-17: (a) Add Other No Go (b) No Go Segmentation tools

Follow similar steps as for Tumor segmentation to segment Other No-Go region or Gall
Bladder.

Once all required VOIs are defined proceed to next workflow step. Click the blinking Probe

selection and Trajectory planning icon of the workflow status bar.
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7.1.3 Probe Selection and Trajectory Planning

Select the Probe Selection and Trajectory planning icon in the workflow status

bar to display the Probe Planning screen.

Figure 7-18: Probe Selection and Trajectory Planning Screen

 The probe planning screen automatically displays a simulated trajectory from a point on the

skin surface to the center of the target volume (the target point), intersecting only GO

regions.

 Create a plan by adjusting the entry point and target point in any of the views.

NOTE: If the probe trajectory is modified so that it intersects a NOGO region, the
system will display a message that the user must acknowledge to proceed.

NOTE: Make sure the entry point is on the skin surface and is below the target point.
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Tool Selection

Figure 7-19: Tool Selection

To select the tool to be used for the procedure, select the probe manufacturer name from the

drop down list as shown in Figure 0-28. Once the probe manufacturer is selected, the list of

probe models available from the manufacturer is displayed in the Model drop down list. Select

the required probe model here.

NOTE: The tool list includes brand names of probes used for ablation procedures. If
the procedure being planned is not an ablation procedure, select Other from the list.
See workflow for Other Probe Procedures below.

MAXIO Assisted Ablation Procedures

Ablation specific features are available based on the type of tool selected from the tool list.

Figure 7-20: MAXIO Assisted Ablation Procedure

When an ablation probe is selected from the tool list:
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1. Select the probe model, probe length, exposure tip, power and duration of ablation

from the drop down list as shown in Figure 7-20.

2. Check the Ablation Volume box to view the graphical presentation of ablation

volume based on the selected probe parameter in 3D, 2D and MPR views in the

image window.

Figure 7-21: Ablation Volume Display

NOTE: The ablation volume displayed represents published manufacturer data created
on a homogeneous mathematical liver tissue model that does not consider factors like
saline perfusion, vasculature or any other real clinical condition. This may be used only
as a starting point for user to estimate ablation volumes and under no condition be
assumed to represent the expected ablation volume.

WARNING: The displayed ablation volume for the chosen probe and settings is a
reproduction of the data stated in the ablation device manufacturer IFU. This data does
not take into account important in vivo tissue dynamics that can affect ablation size such
as tissue vascularization, type, temperature and impedance.

MAXIO does not control selection of probes or probe parameters in the ablation
generator. MAXIO is not connected to the probe or the ablation generator in any way.

Ensure that the probes and probe parameters are chosen correctly as per plan.

3. Edit the displayed ablation volume by clicking the Edit button. The displayed

information can be used to fine tune the probe trajectory.

4. Click the Confirm button to finalize the plan.
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WARNING: Treatment delivered close to critical structures could cause harm to a
patient. Ensure the plan provides adequate clearance around critical structures.

Multiple Probe Ablation
Ablation procedures can be planned for up to 6 probes. Use the Add Probe or Add Parallel

Probe buttons to add probes to the plan. The probe parameters can be set for each individual

probe and MAXIO displays the ablation volume for each probe.

NOTE: When potential needle to needle intersections are identified a message is
displayed in the Information Bar in the Task Pane. Re plan to eliminate potential
intersections.

There are two modes of ablation for multi-probe ablation procedures. Select the mode for each

probe added.

Figure 7-22: Modes of Ablation

1. Simultaneous Ablation

Simultaneous Ablation mode refers to a single plan with multiple probes where all the probes
are positioned before beginning the ablation procedure. Probes are inserted inside the patient,
one at a time, and after all probes are inserted, the user proceeds with the ablation. In
simultaneous mode, constraints such as inter-probe distance are considered and managed by
MAXIO.

In this mode the sequence of needle insertion is determined by MAXIO.

In simultaneous mode of ablation, the cumulative ablation volume is displayed in single color.
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2. Sequential Ablation

Sequential Ablation mode refers to a single plan with multiple probes that are positioned
sequentially for an ablation procedure. After each probe is inserted inside the patient, the user
will proceed with ablation and remove the needle after completion. Then the next probe is
inserted, ablation performed and removed and in this manner all probes are used in sequence.
In sequential mode, since only one probe is inserted inside the patient at any time, there is no
need for constraints such as inter-probe distance.

The sequence of probe positioning will be the same order in which the physician has planned

the needle.

In sequential ablation mode, the ablation volume of each probe is shown in the respective probe

color as shown below.

Figure 7-23: Sequential Ablation planning

See Chapter 8, Perform Procedure, for instructions on needle placement for ablation

procedures.

Other Needle Procedure

MAXIO can be used to plan for non-ablation procedures. For the same, select other from the

tool list as shown below.
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Figure 7-24: Tool selection-other

Use the needle length slider to select the length of the needle to be used or enter the needle

length in the text box provided and select the Confirm button.

Please note that the needle length should be at least equal to the required needle length as

displayed by the MAXIO.

Multiple needles can be planned by using Add probe or Add parallel probe option.

Figure 7-25: Other needle planning
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Display Positioner

Select the Display Positioner button in the Task Pane to view the position of the

electromechanical arm of MAXIO based on the trajectory planned for the selected probe. Use

this view to determine if there is a chance of contact between the patient and MAXIO.

This option graphically represents the A, B and EE axis on the image screen.

Figure 7-28: Show Positioner
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7.2 Without Segmentaion Workflow

For procedure that need only trajectory planning and not requiring segmentation of organs and
critical structures, use the Without Segmentation procedure workflow in the procedure
selection screen as below:

Figure 7-29: Procedure workflow Selection

7.2.1 Load Image

To select a patient and load image follow similar instruction as in with segmentation workflow.
Refer Section 7.1for details.

Once images are loaded user can directly go to the Probe and trajectory planning screen.
However, if user wishes to perform segmentation of structures, click the Enable segmentation
screen button displayed on the task pane. This will activate the segmentation workflow and
take the user to the segmentation screen. Refer section 7.2 for instructions for VOI
segmentation.

Figure 7-30: Image Load Screen

317

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 68

7.2.2 Trajectory Planning

Select the icon of the workflow indication bar to navigate to probe and trajectory

planning screen.

To perfotm probe plannign do the following steps:

1. The probe planning screen automatically displays a trajectory line in the image window.

2. Create a plan by adjusting the entry point and target point in any of the views.

3. Use the Needle Length slider to set the length of needle. Select Confirm to proceed

with the plan.

4. Select Add Probe or Add Parallel Probe button to plan for multiple needle plan.

Figure 7-31: Probe and Trajectory planning.

NOTE: Ensure the selected needle is of the appropriate length for the procedure.
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Chapter 8 Patient Skin Preperation

Follow appropriate clinical practices for skin preparations. Ensure to cleanse the incision area
and rest of the extremities as per standard hospital and clinical practice.

1. Clean the skin markers with the same sterile solution used for patient skin preparation,

if the skin markers are placed in the sterile zone. Ensure the skin markers are clean and

clearly visible.

2. Drape the patient for the procedure, ensuring the skin markers are not covered by the

drape.

o If needed, cut the drape using sterile scissors to increase the opening.

NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the
skin markers are exposed

WARNING: Ensure that skin markers do not get peeled off during cleaning.

Use fresh skin markers and redo plan incase skin marker peels off
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Patient Position Confirmation:

Patient position confirmation is the process of establishing a set of patient position reference
points through markers on the patient’s skin surface. These reference points can be checked
before every needle/probe insertion to verify that the patient position has not changed.

See Patient Preparation chapter 5 for instructions on placing skin markers.

To confirm the patient position:

1. Check the skin marker check box in the task pane.
2. MAXIO automatically highlights all the skin markers starting from the left of the

planning image and enables the Position button (the button blinks).
3. Select one skin marker in the image series to verify.
4. Move CT cradle to the value indicated in the pop up window.
5. Click the Position button to transfer the marker points to MAXIO and move the device

to that position.
6. Pull down the laser cross-hair unit to turn on the laser pointer so that it points at the

selected skin marker. If there is no patient movement the laser crosshair will point
exactly on the skin marker.

7. Check all skin markers in the same manner
8. If there is any deviation in the position of one or more markers, re-scan the patient and

plan on the new images.

Figure 9-2: patient position confirmation
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NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the
skin markers are exposed.

WARNING: Patient movement during or between image acquisition and planning may
lead to inaccuracies in the procedure. In case of a failed Patient Position Confirmation (if
the laser cross hair is not aligned with one or more skin markers), the patient must be
rescanned and a new procedure planned.

WARNING: Clean the skin markers with the same sterile solution used for patient skin
preparation, if the skin markers are placed in the sterile zone.
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9.2 Device Positioning and Probe Placement

Select the Device Positioning workflow status icon. The Device Positioning screen is

displayed.

Figure 9-3: Device Positioning Screen

WARNING: Patient movement during or between image acquisition and planning
may lead to inaccuracies in the procedure. In case of a failed Patient Position
Confirmation (if the laser cross hair is not aligned with one or more skin markers),
the patient must be rescanned and a new procedure planned.

WARNING: Patient movement after patient position confirmation and before
needle placement may lead to incorrect positioning of the needle. Care should be
taken to avoid patient movement throughout the procedure.

In case of any patient movement detected, repeat patient position confirmation
before needle placement.

3. Click the Position button in the Task Pane.

o The plan values for the first probe are displayed on the planning station and are

transferred to the MAXIO electromechanical arm.
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4. The cradle position values for the CT table are displayed on the planning station.

5. Move the CT table to the cradle position for needle placement.

WARNING: Accidental touching of gantry controls or any change in the table
height may lead to inaccurate cradle positioning. Inaccurate cradle positioning will
lead to inaccurate positioning of the needle. Cradle should be moved to the precise
value displayed in the application every time the CT table is positioned.

Figure 9-4: Cradle value displayed on the CT gantry

6. Press the Position button on the Control Panel (or step on the yellow Foot Switch) to

position the device for probe placement.

o If a local anesthesia plan is made, the device will first set the position for

anesthesia and then for probe placement.

o On successful device position the position done message is displayed on the

screen.

Figure 9-5: Device Position Done

7. Insert the needle guide on the End Effector and press the Clamp/Release button on the

Control Panel (or step on the blue Foot Switch) to clamp the needle guide.

o Select the needle guide based on the gauge of the needle used.

o Ensure the needle guide is clamped tightly by the End Effector before inserting

the needle.

WARNING: Long needles and those thinner than 18G are noted to bend during
insertion. Where possible use short and thicker needles.
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WARNING: Needles that are held too tight or too loose may result in inaccurate
placement of needles. Needles of different brands vary in the needle outer diameter.
While using the needle guide ensure the needle is not being held too tight or too
loose.

8. Optional: Give local anesthesia at the entry point to numb the skin surface for needle

insertion. Insert the anesthesia needle through the End Effector and leave on patient

skin surface to mark the entry point.

o Deliver the local anesthesia around the point indicated by the anesthesia needle

over the skin surface, in a circular fashion.

Figure 9-6: Surface local anesthesia

o Make a knick on the skin with blade for large bore needles.

NOTE: If the knick made after anesthesia does not match with procedure position,
check the cradle values to ensure they have not moved.

NOTE: Perfint recommends that the MAXIO System be utilized to deliver
anesthesia precisely in the planned trajectory. However, the physician must make this
determination as appropriate for each procedure.

9. Insert the probe through the needle guide.

o Ensure that the patient is asked to hold breath to the required level indicated by

the breath hold monitor system during needle insertion.

WARNING: Bending the needle during insertion will result in inaccurate placement
of the needle. Insert needle carefully to prevent bending.

325

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 76

WARNING: Inadvertent patient movement during needle insertion may result in
harm to the patient. In case of inadvertent patient movement during needle insertion
do one of the following:

 Pull the needle out.
 Press the Clamp/Release button on the Control Panel to release needle guide

from the End Effector
 Press the Emergency Switch to release Needle guide from End Effector

10. Press the Clamp/Release button on the Control Panel (or step on the blue Foot Switch)

to unclamp and release the needle guide.

WARNING: Holding the needle by the end effector when inside the patient body for
a long time may result in laceration as patient breaths. Ensure that needle insertion is
done as quickly as possible and that the end effector is released as soon as needle
insertion is completed.

11. Press the Pullback button on the Control Panel (or step on the black Foot Switch) to

move the electromechanical arm away from the patient.

o If needed, press the Cancel Axis Movement button to cancel the procedure any

time but before completion of End effector clamp-release cycle.

Figure 9-7: Cancel Axis Movement button

12. Once MAXIO has released the needle guide and moved away from the patient, the

cradle can be moved inside the CT gantry for a check scan (see section xxx below).

WARNING: Moving the cradle before disengaging the End Effector from the
needle guide may result in harm to the patient. Do not move the cradle before
disengaging end effector from the needle guide.

WARNING: Use of multiple probes in a simultaneous ablation plan may cause
needle heads to collide resulting in an inaccurate treatment. Use the needle holder to
prevent collision of needle heads in a simultaneous ablation procedure.
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Chapter 10 Check Scan

On completion of needle insertion, acquire a CT scan of the area and transfer the images to the

planning station to verify the placement.

Select the Pre, Intra and Post procedure image comparison icon of the Workflow

status bar, to display the check scan verification screen.

1. Click the Refresh List button to refresh the patient image screen.

2. Load the newly acquired series as secondary.

3. Clip the image if the image stack contains more than 512 image slices.

Figure 10-1: Load Check Scan Image

4. For Liver procedure, select the Segment and Register tool to Mark and segment the

liver in the loaded (secondary series) image. Register this image with the primary plan

series.

5. Check for needle placement accuracy in the plan - intra op registered image as

displayed in the center.
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Figure 10-2: Registered pre and intra operative images

6. Check for needle placement effectiveness. If fine select Continue plan to position for

the rest of the needles else select Edit Plan to edit the plan for the remaining needles.

7. In case of non-Liver procedure use the Overlay or Intensity based registration

option to perform the check scan verification.to overlay the primary and secondary

series

8. The software shows the actual needle position and the planned needle position in 2D

and 3D for visual comparison and confirmation.
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Chapter 11 Post Procedure Workflow

11.1 Procedure Validation screen

After completion of the procedure:

1. Load the Post Ablation contrast image

2. Mark and segment the liver in the loaded (Secondary series) image as in Check scna

workflow.

3. Click Mark Ablated Region button and mark the ablated region in the secondary

image

4. Click Register.

5. The registered image displays the planned ablation volume and segmented tumor

registered with marked ablated region. Select Hide Probe and Ablation button to hide

the probe and ablation volume.

Figure 11-1: Post Procedure Verification
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11.2 Procedure Report
After completion of the procedure, select the Report button to create a procedure report.

Figure 11-2: Report Screen

On completion of procedure, remove and dispose of used needles, drapes, grippers, needle
guides and skin markers

DO NOT REUSE: Reusing the skin markers can result in infection and may cause
serious illness to patient due to contaminants from previous usage.

Do not reuse skin markers. All used skin markers must be disposed in biohazard
containers.
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11.3 Undocking MAXIO

To Undock MAXIO:

1. Press the Dock button on the Control Panel. This releases the mechanical lock and the

wheels are lowered down.

2. Disconnect the Foot Switch cable and the Ethernet cable

3. Move the device away from the InstaReg mat and the CT table

4. Press the Home button on the Control Panel to move the device axes to the compact

parking condition.

5. Power down the planning station. Turn the PC Power Switch to the Off position

6. Turn the Device power switch to the Off position

7. Turn the Main power switch to the Off position

8. Unplug the power cord

9. Wheel MAXIO away from the docking station to the parking area

10. Connect to line power for battery charging.
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Chapter 12 Device Parking and Transporting

12.1 Moving MAXIO

When moving or transporting MAXIO follow the steps below to ensure maximum safety for

personnel, the system, and other equipment.

WARNING: Accidental damage to MAXIO may result in an electrical hazard
which could cause harm to a patient or an operator. In case of accidental damage to
MAXIO, immediately detach the power cord to isolate MAXIO from the power
supply. Contact Perfint Customer Support for servicing.

Before moving the device, perform the following steps:

1. If the device is docked press the Docking button on the Control Panel to undock it.
2. Press the Home button on the Control Panel.
3. Power down the planning station. Turn the PC Power Switch to the Off position
4. Ensure the Device power switch is in the Off position
5. Ensure the Main power switch is in the Off position
6. Disconnect the Foot Switch cable and the Ethernet cable
7. If the system is plugged in, unplug the power cord

NOTE: MAXIO must be moved in the Home Position.

NOTE: To prevent damage to the Power Cord, do not pull excessively on the cord or
makes sharp bends while wrapping.

NOTE: Pay special attention to protect the End Effector when moving MAXIO to
prevent accidental damage.

12.2 Parking MAXIO

The parking area is a 3x3 foot free area at any corner at the CT room having a 5A power socket

332

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 83

for battery charging. A 3 foot path from the parking area to the docking area must be

maintained.

To Park MAXIO:

1. Press the Home button on the Control Panel.

2. Move the equipment to the parking lot and park the equipment.

3. Lock the castor wheels.

4. Plug in the power cable to charge the battery.

NOTE: MAXIO must be parked in the Home Position.

12.3 Transporting MAXIO
Use caution while transporting MAXIO using vehicles. In addition to the instructions used for

moving the system also perform the following steps:

1. Before transporting, place the system in its special storage case.

2. Ensure that the system is firmly secured while inside the vehicle.

3. Secure system with straps to prevent motion during transport.

NOTE: Pay special attention to protect the End Effector when moving MAXIO to
prevent accidental damage.

WARNING: Transporting MAXIO without taking precautions may result in injury
or damage. Always use the handle to move the system. Avoid scraping or collision
of the device with other devices and building structures. Limit movement to slow
walk.

WARNING: Attempts by a single person to transport MAXIO on an inclined plane
could result in injury or damage. Always use two people to transport the system.
Maximum allowable floor inclination is restricted to 5 degrees.
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Chapter 13 System Cleaning

13.1 Overview
This section describes the routine maintenance to be performed by the user. Maintaining

MAXIO according to the following guidelines facilitates a prolonged life of the system.

13.2 Visual Inspection
Visually examine the following before each procedure:

 Connectors on cables for any mechanical defects.

 Entire length of electrical and power cables for cuts or abrasions.

 Equipment for loose hardware.

 Castors for proper locking operation.

 Laser unit to be intact and if it can be held in both positions (straight and downward).

o Always turn the laser module so that it is facing downwards before turning it on.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIO servicing needs.

13.3 Cleaning
The cleaning instructions provided in table 10.1 must be followed daily for cleaning the device

and the related accessories. Prior to device cleaning always perform the following activity:

a. Shutdown and switch off the MAXIO™ system.

b. Remove the power cable to disconnect from power supply.

c. Unlock the wheels and move the MAXIO™ to a free space.

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d)(3)) must be
worn during cleanup operations to prevent contact with infectious substances.
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Cleaning Instructions:

S No Component Cleaning Instruction
1 MAXIO device

axes and wave
covers

 Use a cloth damped in water to wipe the external surface of
the device and its axes.

 Use sterile drape covers in order to reduce the risk of
patient infection.

 Use regular hospital cleaning agents like MadaCide-FD
Germicidal Solution,Virex II 256 to clean the axis in case
of any spill.

2 MAXIO Console,
touchpad.

 Use a damp cloth to wipe the parts before every procedure.

3 InstaReg mat  Use any regular hospital cleaning agent like MadaCide-FD
Germicidal Solution,Virex II 256 to clean the InstaReg mat

 Use only damp cloth to wipe the plastic plate that covers
the pattern. Do not use any cleaning liquid.

4 Patient
immobilization
bed

 To clean, wipe thoroughly with water based antiseptic
cleaner or foam. Allow to dry before next patient use. The
immobilizer bed is protected with Anti-Microbial coating
to aid with infection control during and between uses. This
coating is permanently bonded with the bed and cannot be
washed off.Moisten a soft, non abrasive, folded cloth with
mild disinfectant/Germicidal cleaner.

 Wipe the bed gently with the above cloth in the areas
where blood stains are present after performing each
procedure.

 Dry the bed before next procedure by wiping down the bed
with a dry cloth

 The cleaner being used should be CFC
(ChloroFluroCarbon) free.

5 Breath hold
monitor unit

 Use a damp cloth to wipe and clean the unit and belt.

Table 3: Cleaning Instructions

NOTE: Consult component labels regarding the reusability and sterilization
requirements to ensure that they are met.
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Chapter 14: Service

There are no user serviceable/repairable parts of the MAXIO system other than fuse

replacement. Users are advised to call Perfint Service and Support for any concerns or

questions regarding operation of the MAXIO system.

Contact the local Service representative for parts or preventive maintenance of the system.

WARNING: Incorrect use, handling or servicing of MAXIO by non-
qualified personnel may result in shock or serious harm to personnel or
serious damage to the system. Do not open the device or remove device
panels. Contact Perfint Customer Support for all MAXIO servicing needs.

WARNING: There are no user-serviceable parts in MAXIO. Modification
of any part of MAXIO will result in voiding of the service contract and may
result in harm or injury to the operator. Do not modify MAXIO in any way.
Contact Perfint Customer Support for all MAXIO servicing needs.

14.1 Fuse Replacement

If MAXIO does not respond to powering on, check the fuse and replace if necessary. One

spare replacement fuse is included with the system.

To replace the fuse:

1. Power off the device and remove the power supply cord.

2. Press and pull the fuse socket in the rear control panel as

shown in the figure.

3. Check for fuse connectivity using a multimeter. Check if the

fuse wire is broken.

4. Replace the fuse with the same rating (250V, 3.15A, SB)
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14.2 Calibration Check
Perform a calibration check after every 20 procedures. If there is any deviation in system

calibration, contact Perfint Customer Support for system calibration.

To perform a for calibration check:

Requirements:

 Calibration Phantom (provided by Perfint).

 18 G LP Needle- 88mm.

 Needle Holder- 18G

Steps for Calibration check:

1. Place the calibration phantom on the CT patient table in the region specified by

the Z range sticker. Zero the table position at the center of the phantom.

2. Scan and send the phantom images to MAXIO. Follow the steps for a normal

procedure workflow.

3. Click the gantry cross hairs option to display the cross hairs over the phantom

image.

4. Plot the target point on the gantry cross hairs center and entry point on the

vertical line on surface of phantom.

5. Send the values and position the device for the plan.

6. Insert the needle into the phantom for the displayed cradle position.

7. Release EE and perform the check scan. Transfer the check scan image to

MAXIO console.

8. Load the image through the probe position verification screen. Confirm device

accuracy.

9. The needle should be exactly straight and aligned to the vertical line of the

gantry cross hairs in case of proper calibration.

10. In case of any deviation in the needle positioning, MAXIO system must be

recalibrated. Contact Perfint Customer Support for calibration.
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14.3 Disposal
For device disposal on lapse of device lifetime, send the device to the manufacturer. If this is

not possible, dispose of the device and accessories as per WEEE (Waste Electrical and

Electronic Equipment) guidelines (2002/96/EC).
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Appendix
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Appendix A: Technical Specifications

S No Parameter Values
1. Compatible Modality CT

2. Imaging Interface DICOM 3.0

3. Needle Positioning Accuracy *2mm radius sphere for a needle length

of 120 mm on specific nonmoving

phantom

4. User Interface Computer Monitor Display

5. Service Life time 7 Years

Table 4: Technical Specifications

Physical Attributes
S No Parameter Values

1. Height 1310mm/4.3 feet

2. Width 775mm/2.5feet

3. Depth 850mm/2.8feet

4. Weight 250Kg/551£

5.
Max. Allowable floor incline during

mobility

5

6.
Positioning of the device with

respect to CT system

InstaReg

7.
Device Controls Control panel switches and foot

switches.

Table 5: Physical Attributes

Electrical Specifications
S No Parameter Values
1. Mains Voltage 100 – 240 VAC

2. Line frequency 50 /60 Hz

3. Length of power cable Up to 8 Meters/26 feet

4. Power usage 300 Watts

5. Mains Isolation Power supply cord shall be plugged
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S No Parameter Values
External: done by the user where both poles (L & N) are isolated

simultaneously.

Table 6: Electrical Specifications

MAXIO Planning Station
S. No Parameter Status
1. Compliance to IEC standard 60950 Compliant

Table 7: MAXIO Planning Station

Mechanical Specification
S No Parameter Values
1. Mobility 4 Castor wheels with locks

2. X range 720 ± 10mm

3. Y range 450 ± 10mm

4. Z range 200 ± 10mm

5. A range ±90 +5

6. B range ±90 +5

Table 8: Mechanical Specification

Software Specification
S No Parameter Values
1. Operating system Windows 7 Professional

2. System configuration

Intel Core i7 or above

8 GB RAM (min)

320 GB Hard disk (min)

RAID for hard disk failure backup

Backup software for OS and data backup 22 inch

wide monitor with 1920 x 1080 pixels resolution

(FULL HD)

Speaker – External or Built in monitor

Table 9: Software Specification

Compatible Needle
S No Parameter Values
1. Thickness (Gauge) 22, 21, 20, 19, 18, 17, 16,15, 14, 13, 11
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2. Length (mm) 200mm (Max)

3. Type Rigid-Straight

Table 10: Compatible Needle

Needle Guide
S No Parameter Values

1. Compatible needle gauge 22,21,20,19,18,17,16,15, 14,13,11

2. Sterilization Single use – disposable (ETO

Sterilization)

3. Material Polycarbonate

Table 11: Needle Guide

Procedure Verification
S No Parameter Values
1. Skin markers & Laser Pointer Yes

Table 12: Procedure Verification

Environmental conditions
S No Parameter Values
1. Operating temperature 15 to 40C

2.
Transport and Storage temperature
range

0 to 50C

3. Humidity 50 to 95 RH

Table 13: Environmental conditions

Safety
S No Parameter Values

1. Wheels with Lock Yes

2. Detachable Needle guide Yes

3. Emergency Switch Yes

Table 14: Safety

Conformance to Standards
1. MDD(93/42/EEC) Yes

Table 15: Conformance to Standards

Laser:
1. Classification Class II in accordance with FDA standard 21

CFR 1040.10(a)(3)(I) and with European
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Australia/New Zealand laser safety

standards 73/23/EEC - 98/37/EG,

9/336/EEC, EN 50081-1, EN-31252, EN-

31252, EN 55022, EN 60825-1 and AS/NZS

2211:1997

2. Wavelength 650nm

Table 16: Laser

Accessories:
1. Breath Hold Monitor Standard

2. Patient Immobilizer bed Standard

3. Tissue mimicking Phantom Optional

4. Foot Switch Standard

Table 17: Accessories

Disposables
1. End Effector (Gripper) Standard

2. Sterile Drape Standard

3. Needle Guide Standard

4. Skin Markers Standard

Table 18: Disposables
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MAXIO™
range of
operation
sticker for
CT table

Main Control

panel label

Rear

Connector

panel Label
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Movement limited in
both directions: To
indicate that a linear
movement is possible
in both the indicated
directions within
predetermined limits.

Patient movement

warning sticker

Device movement

warning sticker

Emergency

Foot switch control

Labels
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Near the handle.

Table 20: Device Labeling Details
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Appendix C: Alarms & Information Messages

Trigger Message
Empty User
Name

Empty Password

InValid User
Name

Valid user name
and invalid
password

User tries to load
images with
gantry tilt

User tries to load
images other
than that are
taken with HFS
protocol
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When duplicate
slices are added
or Slices are
missing.

When parallel
probes are
defined and
edited.

Planned Probe is
out of device
range

MAXIO™
application is
already running
in the system

Docking
application not
working

Serial port is not
configured for
the MAXIO™
computer to
connect to the
device
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Dataset loaded
with station
name that is not
registered.

If user tries to
login without
selecting the CT
Station

User tries to
login without
selecting docking
side

New image
series is selected
after defining
VOI in another
series

After loading
image before 3D
reconstruction

Check if entry
point is set on
skin surface
when defined in
2D image.
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While planning
probe applicator
in 2D passing
through NO-Go
region

While planning
probe applicator
in 3D passing
through NO-Go
region.

While trying to
edit the probe for
which the
ablation volume
is defined.

Procedure mode
selection

Confirmation for
planning

Target point is
placed outside
the image
boundary

User deletes the
probe
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Intersection
happen while
planning

Planned needle
length is greater
than selected
needle.

During planning
choosing entry
point below
target point

When needle is
positioned
beyond the limit.

Anesthesia
requires greater
needle/applicator
length

Port Plan
Confirmation
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Confirmation for
editing the
defined plan

For positioning
the needle in the
planned region.

Positioning for
Skin Marker

User confirms
the added/edited
Tumor
segmented
volume

User confirms
the added/edited
Liver segmented
volume

User confirms
the added/edited
GallBladder
segmented
volume
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User confirms
the added/edited
Vessels
segmented
volume

User confirms
the added/edited
OtherNoGo
segmented
volume

Confirmation for
clearing a
Region Tumour

Confirmation for
clearing a
Region Liver

Confirmation for
clearing a
Region Gall
Bladder

Confirmation for
clearing a
Region Vessels
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Confirmation for
clearing a
Region
OtherNoGo

Position Done
Click

After positioning
one probe among
other probes.

Tracker software
does not exist

Edit probe

Confirm
Ablation
Volume
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Device is not
docked properly
with the base

Tilt Sensor port
in use

Tilt Sensor port
not available

Selected
Secondary image
is acquired later
than the primary
image

Liver point not
defined
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Tilt data from Tilt
Sensor is greater
than the tilt
measured during
calibration +
tolerance

Data is not
received from tilt
sensor.

Selected Procedure

(If CT station
Name is selected
CT station name is
displayed, if
Docking side is
chosen the
docking side is
displayed
When the user has
not corrected
anything and
clicks the Revert
button

Revert the Manual
Correction

Plan doesn’t have
anesthesia defined
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Confirmation for
Overlay

Confirmation for
invalid offset
values

Table 21: Alarms and Information Messages

Confirmation for
editing thermal
simulation
volume

When trying to
use tilt sensor
port

Logoff button is
clicked

Shutdown
button is clicked
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Appendix D: Device Messages

The device messages indicate the device activity. The device messages are displayed on the

device information box on the MAXIO console. The device messages are broadly classified

into following 4 categories:

1. Initialization messages – Include initialization related messages

2. Procedure/Movement related messages – Include procedure/home moving axis

related.

3. Error or warning messages – Include all errors and warnings related messages.

4. InstaReg messages – Includes docking related messages.

Initialization Messages

PRESS HOME KEY
INITIALIZATION..?

This message prompts the user to perform device initialization by
pressing the “Home key” in the main control panel.

INITIALIZING… This message indicates that the device axes are initializing.

INITIALIZATION
SUCCESSFUL

On completion of successful initialization, this message will be
displayed to the user. This also indicates that the device is ready to
be used for a procedure

INIT- ERROR In the event of unsuccessful initialization, this message is displayed.

Table 22: Initialization Messages

Procedure/Movement related messages

ANESTHESIA
MOVE CRADLE TO

This message is displayed when a local anesthesia plan is sent to the
device. The message displays the cradle top position to which the
patient table has to be moved.

NEEDLE POSITION
MOVE CRADLE TO

This message is displayed when a local anesthesia plan is sent to the
device. The message displays the cradle top position to which the
patient table has to be moved

PLEASE WAIT
PROCESSING

Internal device check of the axes position values with the
application before positioning

MOVING Y This message indicates the movement of Y axis to position for a
particular plan
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ANESTHESIA
MOVING AXIS

Displaying the Anesthesia movements

NEEDLE
POSITIONING
MOVING AXIS

Displaying the positioning movements

INSERT BUSH After moving to the required position and if the EE is fully open this
message is displayed after the first EE key press. This message
prompts the user to insert the guide ( selected based on the needle to
be used for the procedure) If the EE is already in the half closed
state, message in 2.8 is displayed

LOCK EE This message prompts the user to lock the EE and clamp the needle
guide with the help of second EE key press

RELEASE EE Once the needle guide is securely clamped, the user can insert the
needle/tool through the guide. On completion of needle insertion,
the EE must be released which is indicated by the message
RELEASE EE, demanding for third EE press.

PULL BACK
RELEASE XZY

This message prompts the user to press the user to press the
“Pullback’ key to move the X ,Y and Z arm back by some distance,
to provide clearance to the physicians

PULL BACK
RELEASE X & Y

This message prompts the user to press the “Pullback” key to move
the X and Y arms back completely to its extreme position

PULL BACK
MOVING AXIS

Display message during pull back of X and Y axes

PLEASE WAIT… Wait for next command.

PRESS HOME FOR
NEEDLE POSITION

This message prompts the user to press the “Home” key to set the
device to position for a procedure after completing anesthesia
position

HOME
MOVING AXIS

Display message when the device axes are moving to the Home
position, This is triggered by the “Home” key press on completion
of a procedure and when the device is not docked.

Table 23: Procedure / Movement related messages
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Error Messages
All error messages are displayed and associated with a long beep with interval of 1sec.

NOTE: Ensure that the error beep is audible in the CT environment. Contact Perfint
Customer Support when error messages are displayed.

X- FEEDBACK

ERROR

Indicates a Feedback Error

X-COMM-ERROR Indicates an internal communication Error

X-SENSOR-ERROR Indicates a Sensor Error

X-INDEX-ERROR Indicates an Index Error in case missing of index during FI or HI in
linear axis

ERR.INSERT BUSH Indicating incorrect insertion of needle guide and advising to release
EE

ERR. RELEASE EE
PRESS RELEASE EE

Indicates incorrect release of EE and advising to press EE once
again

PROXI – ERROR Indicates a Proximity error

EMERGENCY STOP Indicates an Emergency stop

APP. COMM ERROR Indicates there is no communication with Application PC

X- OUT OF RANGE Indicates the corresponding axis movement value is out of range

RELEASE X
OUT OF RANGE

Indicates Release X value is out of range

RELEASE Y
OUT OF RANGE

Indicates Release Y value is out of range.

POSITION ERROR
PRESS POSITION

After moving to required position if current position of axis and
given position values is not matching, device will display this error
message

BRAKE – FAILURE Indicates Y-Brake failure in device
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NEEDLE POSITION
ABORTED

Cancel procedure display DURING Needle Position

ANESTHESIA
ABORTED

Cancel position display during Anesthesia positioning’

Table 24: Error Messages

InstaReg Messages

DOCKING Indicates Docking button is pressed when the device is in an
undocked state

UNDOCKING Indicates Docking button is pressed when the device is in a docked
state

Table 25: InstaReg Messages

NOTE: User can dock the device when the application is not open. To do this press
the dock key twice.
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Appendix E: Patient Breath Hold Monitor and

Immobilization Bed Setup

Breath Hold Monitoring Device Setup
Monitor patient breathing as necessary using a Breath Hold Monitoring device.

Figure E-1: Breath Hold Monitor

To setup the Breath Hold Monitoring device:

1. Follow the Breath Hold Monitoring device instructions to secure the breath belt around

the patient’s body at the appropriate location.

a. Ensure the placement of the monitoring device will not interfere with the CT

guided procedure and that the belt is secured before the first scan .

2. Place the base unit on the CT table

3. Place the satellite unit in the docking slot of the base unit.

4. Connect the base unit with breath belt using the provided cable.

5. Observe the LEDs glowing on either side of the center LED with respect to the patient’s

inspiration and expiration.

6. Instruct patient to hold breath at a comfort level and set the level as reference by

selecting the reference button on the base unit. This step should be done during the first

scan.

7. Instruct patient to repeat breath hold during all subsequent scan and before needle

placement. A single red LED indicates same breath hold level as that of reference level.

8. Adjust sensitivity level as required.
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WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should not be
considered.

Patient Immobilization Device Setup
Immobilize the patient using an immobilization device

Figure E-2: Patient Immobilizer

To immobilize the patient:

1. Place the deflated immobilizer on the CT table with the air inlet valve at the foot of the

table.

2. Have the patient lay on top of the deflated immobilizer.

a. Have the patient hold their hands over their head if required for the procedure

b. Ensure that the area of interest on the patient’s body is below the Z range sticker

installed on the CT table.

Figure E-3: Device Range Sticker

3. Connect the air hose between the air inlet valve and the compressor port of the pump.

4. Turn the immobilizer pump power to the on position and inflate the immobilizer so that

the beads are loose and free flowing.

5. Turn the power off and remove the air hose from the pump.

NOTE: Check the readiness of the breath hold monitor for use. Refer to
manufacturer’s instructions for use for the detailed workflow and indications and
contraindication of use of the breath hold monitor device.
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6. Position the patient

7. Connect the air hose between the air inlet valve and the vacuum port of the pump.

8. Turn the vacuum pump power to the on position and vacuum the air out of the

immobilization device until it becomes rigid, closely embracing the patient’s body.

9. Adjust as necessary to ensure complete embracing.

10. Turn the pump off, remove the hose and remove the straps.

11. Secure the patient tightly with the straps available with the CT system

WARNING: Patient movement during procedures may lead to incorrect positioning of
the needle. Ensure patient movement is managed throughout the entire procedure.

NOTE: Be sure to position the patient’s region of interest below the Device Range sticker
on the CT table.
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Appendix F: Warranty Information

Limited Warranty
Perfint warrants that the MAXIO™ System shall materially perform in accordance with the

specifications set forth in the User Manual. Perfint EXPRESSLY DISCLAIMS ANY

WARRANTY AS TO THE OVERALL EFFECTIVENESS OF THE SYSTEM FOR THE

PURPOSES OF CUSTOMER USE AND MAKES NO REPRESENTATION AS TO

MERCHANTABILITY OR USEFULNESS FOR ANY PURPOSE OTHERWISE.

The standard warranty period for all warranties, with the exception of the warranty of title,

patent and copyright, is 12 months from the date of install or 15 months from the date of

shipment which ever occurs the earliest. The warranty period may change based on the

contract.

Subject to the limitations and exclusions stated below, Perfint will repair or replace, at no

additional cost to Customer, any defective Hardware or Software for the period of the contract

as defined in the Quotation.

Perfint shall not be liable, expressly or implied, for:

a) Repairs or modifications performed other than by Perfint or a Perfint authorized service

personnel or repair facility. MAXIO™ contains no user serviceable / replaceable part.

b) Use in any manner or medical procedure, other than that for which it is designed.

Either of which shall void this warranty.

For information on the system warranty, refer to the Perfint’ Terms and Conditions.

CUSTOMER ACKNOWLEDGES THAT NO EXPRESS OR IMPLIED REPRESENTATION

AND/OR WARRANTIES HAVE BEEN MADE BY PERFINT EXCEPT FOR THE

LIMITED WARRANTIES CONTAINED IN THIS SECTION. THE FOREGOING LIMITED

WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES AND CONDITIONS.

PERFINT MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND

FITNESS FOR A PARTICULAR PURPOSE. PERFINT SHALL NOT BE LIABLE IN
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CONTRACT, WARRANT, TORT OR OTHERWISE SPECIAL, INDIRECT, INCIDENTAL

OR CONSEQUENTIAL DAMAGES OF ANY NATURE.

PERFINT DOES NOT WARRANT:

a. Defects caused by failure to provide a suitable installation environment for the System;

b. Damage caused by use of the System for purposes other than those for which it was

designed;

c. Damage caused by disasters such as fire, flood, wind and lightening, or other acts of

nature;

d. Damage caused by unauthorized attachments, components or modifications; or

e. Damage caused by any abuse or misuse by Customer.

NO EMPLOYEE OF PERFINT OR ANY OTHER PARTY IS AUTHORIZED TO MAKE

ANY WARRANTY IN ADDITION TO THOSE MADE IN THIS AGREEMENT.

Perfint has taken due care in preparing this manual including research, development and

testing. This document describes the state of Perfint’ knowledge respecting the subject matter

herein at the time of its publication, and may not reflect the state of the art at all times in the

future. Perfint has carefully reviewed this document for technical accuracy. If errors are

suspected, the user should consult with Perfint prior to proceeding. Perfint makes no expressed

or implied warranty of any kind with regard to this equipment, or the supplemental

documentation in this manual.

Perfint makes no representation or warranty to the user or any other party with respect to the

adequacy of this document for any particular purpose or with respect to its adequacy to produce

a particular result. The user’s right to recover damages caused by fault or negligence on the part

of Perfint shall be limited to the amount paid by the user to Perfint for the provision of this

document. In no event shall Perfint be liable for special, collateral, incidental, direct, indirect or

consequential damage, losses, costs, charges, claims, demands, or claims for lost profits, data,
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fees, or expenses of any nature or kind. The MAXIO™ is protected under Patent no13/292,327

and 13/292,186

License Agreement

Perfint or its suppliers retain(s) ownership of and title to any software program supplied with

the equipment and to the trade secrets embodied in such software programs. Subject to the

Buyer’s acceptance and fulfillment of the obligations in this paragraph, Perfint grants the Buyer

a nonexclusive , nontransferable, non- sub licensable perpetual license to use any software

program supplied with the Equipment that is necessary to operate the Equipment solely on the

medium in which such software is delivered for the purpose of operating the equipment in

accordance with the instructions set forth in the User’s Guide supplied with the Equipment and

for no other purpose whatsoever. Buyer may not reverse-assemble, reverse compile or

otherwise reverse- engineer such software nor may Buyer make a copy of such software or

apply any techniques to derive the trade secretes embodied therein.

In the event of failure by Buyer to comply with the terms of this license, the license granted by

this paragraph shall be terminated. Further, because unauthorized uses of such software will

leave Perfint without an adequate remedy at law, Buyer agrees that injunctive or other equitable

relief will be appropriate to restrain such use, threatened or actual. Buyer further agrees that (i)

any of Perfint suppliers of software is a direct and intended beneficiary of this end –user

sublicense and may enforce it directly against Buyer with respect to software supplied by such

supplier, and (ii) No supplier of Perfint shall be liable to buyer for any general, special, direct,

indirect, consequential, incidental or other damages arising out of the sublicensing of the

software supplied with the equipment.
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Appendix G – Glossary

3

3D Visualization Anatomical representation of tumor in 3 dimensional formats in
body.

A

Ablation A medical procedure where part of the tumor or other
dysfunctional tissue is ablated using the heat generated from the
high frequency alternating current to treat a medical disorder.

Ablation Zone Volume (of tumor) to be ablated.
Admin Short for “Administrator”. One of the default login types. Users

logged in as Admin have special administrator privileges for the
MAXIO system.

A axis Angular axis that covers the patient body width. This is also
called the Orbital Angle.

B

Biopsy A medical test commonly performed by a surgeon or an
interventional radiologist involving sampling of cells or tissues
for examination.

Breath hold
monitor belt

One of the MAXIO accessories used for monitoring the breath
hold levels of patient.

B axis Angular axis that rotates patient head to toe. This is also called
the Craniocaudial Angle.

C

CT Computer Tomography (CT Scanner).
Contrast CT CT scan taken after applying contrast agents.
Check Scan Image The CT image that is taken after placing the probe.

Cranio Caudal
Angle

Angle measured with respect to an imaginary axis which runs
from head to toe.

Component One of the parts that make up a system. A component may be
subdivided into other components.
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Collision
Avoidance

Multiple probe intersection avoidance.

Clip To select a subset (or cut) of images form a large image series.
Clamp Engage the end effector to hold the needle guide.

D

DICOM (Digital Imaging and Communications in Medicine) DICOM
facilitates the interoperability of medical imaging equipment.
This is achieved by specifying standard protocols and syntax
that are met when a system is DICOM compatible.

Docking Process of locking the system to the calibrated reference point
in the CT room.

Device Refers to the electromechanical part of MAXIO system.

E

EE End Effector- Clamps attached to the end of the robotic arm
that maneuvers to position and hold the Needle Holder. It has
2 axis for maneuvering – cranio/caudal and orbital.

Entry Point Point on the skin surface for entry of needle/ probe.
Ethernet Communication protocol for data transfer – used here for the

transfer of DICOM image data from CT to MAXIO system.

F

FNAC Fine Needle Aspiration Cytology – Collection of
cells/material from Tumor or diseased area

FDA Food and Drug Administration.
FOV Field Of View – Scanning area measurement in medical

imaging.

G

Go Region The region which is marked for the probe to Go through or
end at.

Gauge Standard measure of needle thickness.

H

HU Hounsfield Unit [CT number] – Used to measure the density in
CT image.

HFS Head First Supine.
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Half Initialize This operation will be performed by the system after each power
on by the user from device HOME key or from application
software. This will position the system in ZERO co-ordinates.
With this position reference only next procedure movements will
happen.

Hazard A condition that is a prerequisite to a safety mishap.
Home Parking configuration of the MAXIO system.

I

IO Interventional Oncology.
IR Interventional Radiology.
Image CT DICOM 3.0 image.
Image series Collection of image slices obtained from a single CT scan for a

specific diagnosis.
InstaReg Mat A specific pattern plate pasted on the floor. This gives the

calibrated reference point for device operation during procedure.
Initialize A startup process that takes all the mechanical axes to its

configured zero position and gets the device ready for
procedure.

L

LED Light Emitting Diode.
Liver
Segmentation

Segmentation of Liver by marking two Apex points.

Left Side
Docking

When the device is docked on the left side of the CT station.

Laser MAXIO laser unit is used for QA purposes to ensure that the
patient has not moved from his original position. The laser beam
is allowed to fall on the QA markers to assess the same.

M

MPR Multi Planar Reconstruction
Review the CT images in axial, sagittal and coronal views.

MDD Medical Devices Directive.
Manually
Advanced

To guide manually through tissues.

Manual
Registration

Registration using the user identified points on respective CT
images.
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N

N/A Not Applicable.
Needle Refers to needles or probes used for CT guided interventions.

Needles and Probes are interchangeably used across the IFU.
Needle Guide Term used when it is used to guide physician placement of

needles/ablators.
Needle Holder Plastic holders available in fixed and flexible types. These help

to prevent needle sag by holding the needle onto place once
released from the EE.

Needle Sag Any movement of the needle that could change the planned
trajectory of insertion of the needle/ablator.

No-Go region Region defined by physician though which probe will not be
allowed to pass by software system.

O

Orbital Angle Angle measured with respect to an imaginary axis passing
through the patient laterally from one side to the other (also
called the A angle)

P

Primary Image The main image data.
Procedure Series of steps by which desired result is accomplished. Covers

both procedure planning and implementation.
Procedure
planning

Trajectory Plans for the procedure to be performed.

Planning Station User interface for procedure planning.
Probe RF electrodes which are inserted into tissues to deliver RF

energy. Needles and Probes are interchangeably used in the IFU.
Precise Exactly.
Position Used for positioning the device arms over the patient as per the

plan.
Pull back Takes the device arms away from the patient.
POST Power On Self Test – a self-check of the MAXIO system upon

startup.
Patient
immobilizer bed

One of the MAXIO accessories used to minimize patient
movement during procedure.
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Physician Interventional Oncologist / Interventional Radiologist.

R

ROI Region of Interest
Registration Image Registration is the process of estimating an optimal

transformation between two image series.
Release Disengage the end effector release the needle guide and

needle.

S

Secondary image Contrast Enhanced CT image.

System The MAXIO device and the accompanying software.

Safety Free from conditions that can cause death, injury, or
occupational illness.

Screen Monitor.
Segmentation A MAXIO tool that helps to select and cut out only a type of

organ/tissue/organ.

T

Tumor
Segmentation

Delineation of tumor in each CT slice with segmentation
tools.

Trajectory The path from entry to target point in body.
Tool Used to describe the universal set of all tools (needles/probes)

that are used for various IO procedures.

U

User One of the default login types.

V

VOI Volume Of Interest.

X

X axis The electromechanical axes that cover left to right of patient
when on CT table.

Y
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Y axis The electromechanical axis that covers the patient depth (top
to bottom).

Z

Z axis The electromechanical axis that moves parallel to the patient
length (head to toe).
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4

Not receiving DICOM images-
(Auto Tech (Image Transfer)
icon in the device icon bar is
red). When the MAXIO system
is installed, the DICOM
connectivity is established with
the respective CT scanner and/or
workstation. When the MAXIO
system is switched on, it
continuously checks for proper
DICOM connection. If you
experience difficulty in sending
the CT image to the MAXIO
system, try the following:

 Check the ethernet cable connection at
the rear connection panel of the device and
at the CT console or ethernet router
connected to the CT console.
 Verify whether the images were sent
from the CT system
 Contact MAXIO administrator and
check for any change in configuration
values for MAXIO/CT
 Restart MAXIO system and re-send the
images.
 If problem still exists, contact Perfint
Customer Support

5 Emergency Switch Activated
During the Procedure –
(Emergency status icon in the
device status icon bar is red). If
the user has pressed Emergency
switch during a procedure, the
user can continue from the
procedure workflow step after
doing the following steps:

 Switch the device off and then on, and
reinitialize – ensure that the patient is at a
safe distance.
 Send the same plan to the device or re-
plan to continue with the procedure.

6

No communication between
planning Console and Device –
Communication icon in the
device status icon bar is red.

 Ensure that the device is initialized.
 Switch the system off and then on.
Check whether the communication status
is green.
 If problem still exists, contact Perfint
Customer Support

7

Device Dock Error during
procedure – Dock icon in the
device status icon bar is red.

 Check that the CT name & side selected
in the Procedure Selection screen of the
application are correct.

8

System is not communicating
and a continuous beep sound is
coming from device

 Connect the system to line power if not
connected.
 Switch on the EMI filter switch in the
rear control panel.
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9

Monitor- If the monitor does not
display anything or the quality is
poor, check the following:

 Check whether the PC On switches at
the rear control panel is ON.
 Switch on the monitor power switch
and check if the power key light is
glowing.
 Check for proper monitor connection
behind the monitor.
 Check the contrast brightness settings
by tuning the button below the monitor.

10 Touchpad  Contact Perfint Customer Support

11 Invalid License/ License
Expired

 Contact Perfint Customer Support

12 SQL server error  Contact Perfint Customer Support.

Table 26: Troubleshooting Guidelines
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Appendix I: Warnings & Cautions

WARNING: There are no user-serviceable parts in MAXIO.
Modification of any part of MAXIO will result in voiding of the service
contract and may result in harm or injury to the operator. Do not modify
MAXIO in any way. Contact Perfint Customer Support for all MAXIO
servicing needs.

WARNING: Incorrect use, handling or servicing of MAXIO by non-
qualified personnel may result in shock or serious harm to personnel or
serious damage to the system. Do not open the device or remove device
panels. Contact Perfint Customer Support for all MAXIO servicing needs.

CAUTION: MAXIO is shipped under EMI/EMC standards. When
planning any major changes to the MAXIO work environment, contact
Perfint Customer Support to review the changes and ensure all standards
and specifications continue to be met in the new environment.

WARNING: MAXIO is intended to be used by qualified physicians in CT
guided interventions and trained by an authorized Perfint Applications
Specialist. Perfint is not responsible for damage resulting from MAXIO
misuse or “Off- label” use. Do not use MAXIO outside the scope of the
intended use (see MAXIO Indications for Use, Chapter 1).

WARNING: Spilled liquids inside the MAXIO device may result in fire
or electric shock. Always use the MAXIO sterile drape during procedures
and avoid spilling liquids on the device.

WARNING: Powering the MAXIO device without a 3-pin plug may
result in electric shock. To avoid the risk of electric shock, connect
MAXIO using a 3-pin plug to a 3-pin socket with a protective earth
connection.

CAUTION: Leaving MAXIO power switches “On” when not in use may
result in misuse or damage due to high voltage. Switch all MAXIO power
switches to the “OFF” position when not in use to avoid misuse or
damage.
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WARNING: Handling the drape without sterile gloves may result in
infection or other injury to the physician.

Always use sterile gloves when inserting the sterile drape and always insert
the sterile drape cover on the electromechanical arm before gripper
assembly.

WARNING: Battery power of less than 50% may result in abrupt system
shutdown or erratic behavior of MAXIO. Ensure the battery power is
more than 50% (battery power indicator displays green) before beginning a
procedure.

WARNING: Incorrectly assigned access could result in misuse of the
MAXIO system. Ensure correct level of access is provided to each
MAXIO user.

WARNING: Connecting the Planning Station to computers or servers
without Anti-Virus and Anti-Malware software may result in unexpected
behavior of the system. Ensure that the computers/servers connected to
Planning Station are protected with Anti-Virus and Anti-Malware
software.

CAUTION: Using incorrect power supply cords could result in damage to
the system. Use power supply cords meeting national requirements of the
respective country in which the equipment is used.

WARNING: Accidental damage to MAXIO may result in an electrical
hazard which could cause harm to a patient or an operator. In case of
accidental damage to MAXIO, immediately detach the power cord to
isolate MAXIO from the power supply.

CAUTION: Connecting devices not supplied with MAXIO may result in
unexpected behaviors. Do not connect devices that are not supplied with
MAXIO.

WARNING: Loose or improper docking of MAXIO to the InstaReg mat
may result in inaccuracies in the procedure. Do not perform procedure if,
the Docking or InstaReg status icons on the Main Screen do not display
green. Contact Perfint Customer Support for MAXIO servicing.
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WARNING: Patient movement during or between image acquisition and
planning may lead to inaccuracies in the procedure. In case of a failed
Patient Position Confirmation (if the laser cross hair is not aligned with one
or more skin markers), the patient must be rescanned and a new procedure
planned.

Patient movement after patient position confirmation and before needle
placement may lead to incorrect positioning of the needle. Care should be
taken to avoid patient movement throughout the procedure.

In case of any patient movement detected, repeat patient position
confirmation before needle placement.

WARNING: Accidental touching of gantry controls or any change in the
table height may lead to inaccurate cradle positioning. Inaccurate cradle
positioning will lead to inaccurate positioning of the needle. Cradle should
be moved to the precise value displayed in the application every time the
CT table is positioned.

WARNING: Long needles and those thinner than 18G are noted to bend
during insertion. Where possible use short and thicker needles.

WARNING: Bending the needle during insertion will result in inaccurate
placement of the needle. Insert needle carefully to prevent bending.

WARNING: Inadvertent patient movement during needle insertion may
result in harm to the patient. In case of inadvertent patient movement
during needle insertion do one of the following:

 Press the Clamp/Release button on the Control Panel to release
MAXIO from the needle

 Press the Emergency Switch to release MAXIO from the needle.
 Pull the needle out.

WARNING: Holding the needle by the end effector when inside the
patient body for a long time may result in laceration as patient breaths.
Ensure that needle insertion is done as quickly as possible and that the end
effector is released as soon as needle insertion is completed.
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WARNING: Moving the cradle before disengaging the End Effector from
the needle guide may result in harm to the patient. Do not move the cradle
before disengaging end effector from the needle guide.

WARNING: Use of multiple probes in a simultaneous ablation plan may
cause needle heads to collide resulting in an inaccurate treatment. Use the
needle holder to prevent collision of needle heads in a simultaneous
ablation procedure.

WARNING: Transporting MAXIO without taking precautions may result
in injury or damage. Always use the handle to move the system. Avoid
scraping or collision of the device with other devices and building
structures. Limit movement to slow walk.

WARNING: Attempts by a single person to transport MAXIO on an
inclined plane could result in injury or damage. Always use two people to
transport the system. Maximum allowable floor inclination is restricted to
5 degrees.

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d)
(3)) must be worn during cleanup operations to prevent contact with
infectious substances.

MAXIO is tested on rigid needles up to 22G, however needle size smaller
than 18G may not behave rigidly always and may tend to bend and deviate
from the planned trajectory.

Where possible use short thicker needles.

MAXIO does not control selection of probes or probe parameters in the
ablation generator. MAXIO is not connected to the probe or the ablation
generator in any way.

Ensure that the probes and probe parameters are chosen correctly as per
plan.

Table 27: Warnings and Cautions
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Additional copies of this document may be obtained by contacting Perfint Healthcare Pvt.Ltd.
The information contained in this document is subject to changes without notice and does not
represent a commitment on the part of Perfint Healthcare Pvt.Ltd.

MAXIOTM System is a registered trademark of Perfint Healthcare Pvt Ltd. InstaRegTM is a
registered trademark of Perfint Healthcare Pvt. Ltd. All trade names referenced are the
trademarks, registered trademarks, or products of their respective manufacturers.

Manufactured by
Perfint Healthcare Pvt Ltd
#16, South West Boag Road, T Nagar
Chennai 17, India.

Sales
Phone: +91-44-45506412
Fax: +91-44-24345911

Authorized Representative for Europe
Emergo Europe
Molenstraat 15
2513 BH The Hague
The Netherlands
Tel: (31) (0) 70 345 – 8570
Fax: (31) (0) 70 346 - 7299

Customer Support
Customer Service - for Technical Support
+1 425-629-9207- Ext 0

+1 844-737-3468 (Toll free for USA only)

email-id:
customersupport@perfinthealthcare.com

Customer Service- for Sales and Product
related information
Phone: +91-44-45506412
Fax: +91-44-24345911

Important: Please read the entire manual carefully before using the MAXIO system
MAXIO User Manual Version: 02.1U, Document Number- 2000798_UM, Date: 13-5-2014

This guide is for use with MAXIO V2.0U
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Disclaimer of Liability
When installed in the United States, US federal law requires this device be used only by or on
the order of a physician.

Any claims of product performance and indications for use contained within this document
relate only to data submitted to and reviewed by regulatory authorities in those jurisdictions in
which clearance(s) and/or approval(s) have been obtained. No product performance claims or
indications for use are made for jurisdictions in which such clearance(s) and/or approval(s)
have not been obtained.

Any claim is restricted to terms of limited warranty (see Appendix F: Warranty Information)

The MAXIO system must be installed and calibrated by an authorized Perfint Service
Engineers, who also performs a post installation device validation prior to its first clinical use.

WARNING: There are no user-serviceable parts in MAXIO. Modification of any part
of MAXIO will result in voiding of the warranty and performance may result in harm or
injury to the operator. Do not modify MAXIO in any way. Contact Perfint Customer
Support for all MAXIO servicing needs.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIOservicing needs.

CAUTION: MAXIO is shipped under EMI/EMC standards. When planning any major
changes to the MAXIO work environment, contact Perfint Customer Support to review
the changes and ensure all standards and specifications continue to be met in the new
environment.

The MAXIO system must be used by physicians trained for CT procedures and trained by an
authorized Perfint Applications Specialist.

WARNING: MAXIO is intended to be used by physicians trained for CT
procedures and trained by an authorized Perfint Applications Specialist. Perfint is not
responsible for damage resulting from MAXIO misuse or “Off- label” use. Do not use
MAXIO outside the scope of the intended use.
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The MAXIO system must be used under sterile conditions, following all warnings and cautions.
Perfint shall not be held responsible for any damage caused due to deviation from the cautions
and warnings described in this manual.

WARNING: Spilled liquids inside the MAXIO device may result in fire or electric
shock. Always use the MAXIO sterile drape during procedures and avoid spilling
liquids on the device.

WARNING: Powering the MAXIO device without a 3-pin plug may result in electric
shock. To avoid the risk of electric shock, connect MAXIO using a 3-pin plug to a 3-
pin socket with a protective earth connection.

CAUTION: Leaving MAXIO power switches “On” when not in use may result in
misuse or damage due to high voltage. Switch all MAXIO power switches to the
“OFF” position when not in use to avoid misuse or damage.

CAUTION: Incorrectly replacing the power supply or USB cable could result in
damage to the system. Do not repair or replace power supply or the USB cable.
Contact Perfint Customer Support for all MAXIO device servicing needs.
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Chapter 1: MAXIO System Overview

1.1 MAXIO Indications for Use

MAXIO is a user controlled, stereotactic accessory intended to assist in the planning and
manual advancement of one or more instruments during Computed Tomography (CT) guided
percutaneous procedures.

MAXIO permits physician verification of patient position prior to needle advancement and
monitoring of respiratory levels during the procedure. Image registration and overlay
tools available in MAXIO are intended to provide guidance to the user during planning and
instrument placement.

MAXIO is indicated for use with rigid straight instruments such as needles and probes used in
Computed Tomography (CT) guided percutaneous interventional procedures performed by
physicians trained for CT procedures on organs and anatomical structures in the thorax,
abdomen and pelvis.

1.2 Contraindications

MAXIO is not for use on patients and organs that are not clinically indicated for CT guided
interventions. Patients that may not be able follow instructions appropriate for CT guided
percutaneous procedures, such as infants and children or patients affected by conditions such as
Creutzfeld-Jacob disease or dementia must be evaluated by qualified physicians before using
MAXIO to perform these procedures.

WARNING: Patient movement during procedures may lead to incorrect positioning
of the needle/tools. Ensure patient movement is managed throughout the entire
procedure.

WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should be
evaluated by qualified physicians before using MAXIO to perform procedures where a
breath hold belt is necessary.
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1.3 Principles of MAXIO Operation
MAXIO is a mobile device that is secured and registered at the side of the CT scanner when
needed for CT guided percutaneous interventional or interventional radiology procedures, and
then can be moved out of the way when not needed. MAXIO consists of a stereotactic device
and its accessories, planning software loaded on a computer and single use sterile disposables.

MAXIO imports DICOM 3.0 CT data and displays a reconstructed 3D image on the planning
station to assist the interventional physician in pre-operative planning. The physician is then
able to plan an entire interventional procedure in 3D. Pre-procedure device registration,
segmentation and visualization of multiple volumes of interest (VOI), multi-probe placement
planning – including a visual representation of multiple probe paths and positions on the 3D
image - estimated ablation volume visualization, and probe placement sequence are all
prepared before advancing a single probe into the patient.

And, in the case of ablation procedures, MAXIO graphically represents the manufacturer
published data of ablation volume to assist physicians in creating an ablation treatment plan
using single or multiple tools.

Once the plan is confirmed, MAXIO provides intra-operative guidance and post-procedure
verification support by registering images from multiple series.

The electromechanical arm, which holds the ablation tools in place, is capable of positioning
itself in 3D through the combination of lateral (across the patient) and cranio/caudal (from head
to toe) angles, to any depth in the patient’s body. MAXIO’s targeting system - combined with
adaptive intra-operative registration - provides spatial positioning and orientation for a needle
guide, through which the physician then carefully advances each probe to perform the ablative
procedure.

When ablation is completed, the pre-procedure planning image can be compared with the post-
procedure image to aid the physician in assessing procedure outcome. MAXIO’s visualization
tool allows the physician to verify that the procedure was executed as planned and determine
whether additional treatments may be required. MAXIO’s reporting tool then generates the
required reports.

1.4 MAXIO Features
The following are key features of MAXIO:

 Import of DICOM 3.0 CT data
 Automatic generation and display of the CT image in 3D and various Multi-Planar

Reconstruction (MPR) views.
 Interactive 3D Segmentation and visualization of tumor volume and VOI.
 Reconstructed 3D images of patient tumor volume and organs from received CT data.
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 Single and Multi-probe planning.
 A 3D visual representation of the targeted path and position(s) of manually advanced

instruments for procedure planning.
 Graphical indication of manufacturer published ablation volume data with ability to edit.
 Robotic guidance for needle/probe insertion for both single and multiple needle procedures.
 Sterile and disposable gripper arms.
 Registration of an intra-operative CT image with the planning CT, to confirm correct

placement of needles/probes prior to starting the procedure.
 Monitor patient’s respiratory levels during procedure.
 Patient Position Confirmation module.
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Chapter 2 MAXIO System Description

2.1 MAXIO System Architecture

Figure 2-1: MAXIO System Architecture

The MAXIO System includes a DICOM 3.0 interface to the CT scanner. The acquired CT is
imported directly into the MAXIO planning software where the patient images are
reconstructed in 3D and displayed in multiple planes as needed for procedure planning.

2.2 MAXIO Device Description

Figure 2-2: MAXIO Front and Rear views
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2.2.1 MAXIO Hardware

InstaReg Mat and Docking Station

The InstaReg mat (Instantaneous Registration mat) is a pattern plate installed on the floor on
either side of the CT table. The InstaReg mat becomes the calibration point which registers the
MAXIO system to the CT system. In preparation for a procedure, MAXIO is wheeled in and
docked on the InstaReg mat. At the end of the procedure, MAXIO is undocked from the mat
and wheeled out of the way as needed.

Figure 2-3: InstaReg Mat

Electromechanical Arm

The MAXIO robotic device is an electromechanical arm with 5 axes - 3 linear and 2 angular.
The linear axes (X, Y, and Z) span the patient width, height and cranio-caudal distance
respectively, while the angular axes (A and B) allow the needle/tool to be positioned in any 3D
angle.

Emergency Switch

The Emergency Switch is a red button located on top of the X-axis of the electromechanical
arm. Activation of the emergency switch results in unclamping of the end effector grippers and
a complete shutdown of the device.

Figure 2-4: Emergency Switch Location
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To activate the Emergency Switch:

1. Press down on the red button.

To recover:

1. Rotate the red button counter-clockwise and release

2. Undock MAXIO from the InstaReg mat

3. Turn the Main power Off and then On

4 Initialize to use the equipment

Connector Panel

The connector panel on the rear of the MAXIO System provides the following:

The connector panel on the rear of the MAXIO System provides the following:

CAUTION: Leaving MAXIO power switches “On” when not in use may result in
misuse or damage due to high voltage. Switch all MAXIO power switches to the
“OFF” position when not in use to avoid misuse or damage.

4. Service port – For Service related functioning. To be used only by Perfint Authorized

1. PC power switch – Controls the

Planning Station PC power.

2. Device power switch – Controls the

electromechanical arm power.

3. Main power switch – Controls and

monitors the input power supply.

The EMI filter switch should be left

On for battery charging.

Figure 2.5: Connector Panel
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Service engineers.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIO servicing needs.

5. Power On LED – The LED glows green when the device power is On.

6. USB port – for “Service” of the MAXIO system.

CAUTION: Incorrectly replacing the power supply or USB cable could result in
damage to the system. Do not repair or replace power supply or the USB cable.
Contact Perfint Customer Support for all MAXIO device servicing needs.

7. Ethernet port – is used as connection slot for Ethernet cable for data communication

between CT console and MAXIO system.

8. PE (protective earth) grounding.

9. Foot Switch connector – Socket for connecting the foot switch.

Foot Switch

The Foot Switch enables the user to perform positioning, clamping/ releasing and for pull back.

Figure 2-6: Foot Switch

The Foot Switch enables the user to perform the following device operations:
 Position the electromechanical arm by stepping on the yellow pedal (same as the

Position button on the Control Panel)
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 Clamp and release the End Effector (EE) clamp by stepping on the blue pedal (same as
the Clamp/Release button on the Control Panel)

 Pull back the electromechanical arm by stepping on the black pedal (same as the Pull
Back button on the Control Panel)

Control Panel

The MAXIO control panel provides buttons and indicator lights to guide the user through the
workflow.

Figure 2-7: Control Panel

There are 5 buttons on the Control Panel:

1. Home button

 Press to initialize the device, making it ready for operation, after power ON.

 Press to move the electromechanical arm back to the home position.

2. Docking button

 Press to dock MAXIO to the InstaReg mat.

 If docked, press to undock MAXIO from the InstaReg mat.

3. Position button (same as the yellow foot switch)

 Press to position the electromechanical arm over the patient as per physician plan.

4. Clamp/Release button (same as the blue foot switch)

 Press to clamp or release the End Effector clamp on the sterile needle guide.

5. Pullback button (same as the black foot switch)

 Press to move the electromechanical arm away from the patient.

There are 4 LED lights on the Control Panel:
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6. POST light

 LED glows green on successful POST completion.

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the
system is working properly. The POST LED on the control panel will display a green light
upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for
use.

7. HI light

 LED glows green on successful initialization.

8. Dock light

 LED glows green on successful device docking.

9. Device Status light

 LED glows red to indicate a device error (otherwise LED remains unlit). The device

error could be due one or more of the above mentioned three checks namely POST,

HI or Dock.

 When red, turn MAXIO off and re-start to clear.

 If still red, contact Perfint Customer Support for service.

NOTE: The MAXIO system prompts the user to the next step in the workflow by
lighting the respective LED lights during the procedure.

End Effector (EE) Axis

The end effector (EE) axis is at the end of the electromechanical arm. The EE axis holds a pair
of sterile grippers (left and right grippers, as shown in the figure below), which are used to
clamp the needle guide. The EE axis can be closed or opened (clamped or unclamped) by
pressing the Clamp/Release button on the control panel or by stepping on the Clamp/Release
(blue) pedal of the foot switch.

The EE also includes a laser cross-hair unit used for patient positioning confirmation (see

section 9.1 for workflow details).
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Figure 2-8: End Effector (EE) Axis

2.2.2 MAXIO Software

Integrated Planning Station

The Integrated Planning Station is the main user interface of the MAXIO system. It is
connected to the CT scanner and imports DICOM CT images. The images are reconstructed
and displayed in 3D and various planar views allowing the physician to create a procedure
plan. Once the plan is completed it is communicated internally to the device for execution (see

chapter 7 for procedure planning workflow).

Figure 2-9: Integrated Planning Station

Patient Position Confirmation Module

This module provides confirmation of patient and device position prior to needle placement.
The module includes markers (skin markers and table markers of size 3mm), a laser cross-hair
unit mounted on the End Effector axis, and the software module (see section 9.1 for patient

position confirmation workflows).
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Figure 2-13: Gripper Fixation Steps

To remove the grippers following each procedure:

1. Wear sterile gloves to remove grippers

2. Remove the left gripper by rotating right (counter-clockwise)

3. Remove the right gripper by rotating left (clockwise)

4. Dispose of used grippers in biohazard containers

NOTE: Always use sterile grippers for procedures.

DO NOT REUSE: Reusing grippers can result in infection and may cause serious illness
to patient due to contaminants from previous usage.

Do not reuse grippers. All used grippers must be disposed in biohazard containers.

WARNING: Handling the gripper assembly without sterile gloves may result in
infection or other injury to the physician.

Always use sterile gloves when securing and removing the grippers and always insert the
sterile drape cover on the electromechanical arm before gripper assembly.

Sterile Needle Guide

Needle guides are supplied with the MAXIO system. The needle guides are designed for single

use only. Each sterile pack contains a single needle guide.
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Figure 2-14: Needle Guide Sterile Pack Figure 2-15: Needle Guide

Needle Guides are plastic split bushes in various gauge sizes to accommodate commonly

available needles and tools. They are held in place by the grippers and guide the needle/tool in

the planned trajectory. Needle guides should be disposed of appropriately after one use. The

Needle Guides are selected based on the thickness (gauge) of the needle to be used for the

procedure. Refer to the technical specification sheet for gauge size of needle guides supplied by

Perfint.

The usage of needle guide is shown in the figure 2.16 below.

Figure 2-16 : (a)Needle Guide gauge marking (b) Needle guide getting clamped by the EE
grippers (c) Needle inserted through needle guide (d) Splitting of needle guide (if required)

NOTE: Always use sterile needle guides for procedures

WARNING: Incorrect use of needle guides may result in inaccurate placement of
needles. Ensure that the marking found on either sides of the needle guide is the same as
the chosen needle gauge as shown on Figure 2-16 (a).

407

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 23

WARNING: Needles that are held too tight or too loose may result in inaccurate
placement of needles. Needles of different brands vary in the needle outer diameter.
While using the needle guide ensure the needle is not being held too tight or too loose.

DO NOT REUSE: Reusing needle guides can result in infection and may cause serious
illness to patient due to contaminants from previous usage.

Do not reuse the needle guide. All used needle guides must be disposed in biohazard
containers.

WARNING: MAXIO is tested on rigid needles up to 22G, however needle size smaller
than 18G may not behave rigidly always and may tend to bend and deviate from the
planned trajectory.

Where possible use short thicker needles.

Sterile Drape
Sterile drapes are provided with the MAXIO System. The drape is used to cover the EE, as

well as the A axis and the B axis of the electromechanical arm to prevent contact by physicians

during the procedure.

The drapes are recommended for single use only.

Figure 2-17: (a) Sterile Drape in sterile packing (b) Align holes to the left and right gripper
groves (c) paste on the laser cross hair unit (d) laser cross hair in activated state inside the
drape.

To use the sterile drape:

1. Sterile drapes must be placed on the system prior to securing the grippers.

2. Remove the drapes from the sterile pack. Align the holes on the drape (as shown in figure 1-
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14) to the left and right EE grove .

3. Remove the adhesive sticker ( blue color) and paste the drape aligning on the aser cross hair

unit as shown in figure 2-27 ( c) .

4. Pull the drape to cover the exposed electromechanical arm including the emergency switch

and the entire AB axis.

5. Secure grippers as indicated in section above on Sterile Grippers.

Instructions for removal of drape:

1. First remove grippers

2. Remove drape

3. Dispose of used drape in biohazard containers.

NOTE: Always use sterile drape for procedures.

DO NOT REUSE: Reusing the drape can result in infection and may cause serious
illness to patient due to contaminants from previous usage.

Do not reuse drape. All used drapes must be disposed in biohazard containers.

WARNING: Handling the drape without sterile gloves may result in infection or other
injury to the physician.

Always use sterile gloves when inserting the sterile drape and always insert the sterile
drape cover on the electromechanical arm before gripper assembly.
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Chapter 3 System Configuration

3.1 MAXIO Installation Requirements
Unless otherwise specified, the customer is responsible for site preparation, which may include,

but is not limited to the following:

 Evaluating the CT room size

 Relative positioning of system components within the CT room

 Accessibility for the equipment – doors, corridors and elevators (space and loading

limitations)

 Floor loading, floor leveling and any building modification necessary

 Installing the electrical conduit, junction boxes, ducts and earth reference terminal

(ERT)

 Check for network port available inside the gantry room

 Network configuration

 Storage of the system, if necessary prior to installation

3.2 MAXIO Room Layout
MAXIO Room Layout depends on the CT room layout and may vary accordingly. MAXIO

requires:

 A 3x3 foot parking area at any corner at the CT room having a 5A power socket for

battery charging

 A 1x1 foot docking area on the left and/or right sides of the table

 A 3 foot path from the parking area to the docking area must be maintained

 A 3 foot path around the patient table for MAXIO to move between the left and

right docking areas must be maintained
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Figure 3-1: Possible CT Room Layouts, with MAXIO docking on the Right or Left of the table

3.3 Understanding MAXIO Planning Station

3.3.1 Main Planning Station Screen

The main screen of the Planning Station software is the interface for configuring the system

and for all actions performed during a procedure. The main screen is divided into 9

sections:

NOTE: The choice of parking area for MAXIO must be defined in the pre-installation
checklist (completed as part of pre-installation service).

MAXIO Movement area depends on where the parking area is and the route from the
parking area to the docking location.
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Figure 3-2: Main Planning Station screen

1. Task pane

The Task Pane at the top of the page displays icons and indicators for each procedure workflow

step. The number and type of steps vary between procedures.

2. Image window

The patient images are displayed in various views. The user has the option to scroll the image

slices or change the image orientation.

Figure 3-3: Image Window
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3. Device Status icons

This section of the task pane displays the status of various MAXIO modules. The icons color

changes from green to red based on their status. The status of each module is monitored

continually during each procedure and the information is updated in the Device Status icon.

Figure 3-4: Device Status icons

Communication:

 Green: indicates a successful connection between MAXIO and the planning console

 Red: indicates a connection error

Emergency:

 Green: indicates the device is functional

 Red: indicates the emergency switch is pressed. MAXIO cannot be used when the

Emergency switch is pressed.

InstaReg:

 Green: indicates current orientation and position of MAXIO correctly match calibration

values of the InstaReg mat

 Red: indicates current orientation and position of MAXIO do not match calibration

values of the InstaReg mat. MAXIO cannot be used in this condition.

Battery:

 Green: indicates the battery is at more than 50%

 Red: indicates the battery is less than 50%. MAXIO cannot be used if the battery is less

than 50%.

WARNING: Battery power of less than 50% may result in abrupt system
shutdown or erratic behavior of MAXIO. Ensure the battery power is more than
50% (battery power indicator displays green) before beginning a procedure.

Docking:

 Green: indicates MAXIO is successfully docked
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 Red: indicates MAXIO is not successfully docked. MAXIO cannot be used unless

successfully docked.

DICOM Interface:

 Green: indicates a successful connection between MAXIO and the CT console

 Red: indicates a connection error.

4. Tool bar:

Figure 3-5: Tool Bar

Arrow: Select and click to select objects.

Brightness: Select and scroll up and down to adjust 2D image brightness.

Zoom: Select and scroll up to zoom out, scroll down to zoom in.

Pan: Select and click to move the 2D/3D image.

Ruler: Select and drag the cursor to measure the distance.

Angle: Measure the angle.

HU: Select and click to display the HU (Hounsfield Units) of that point.

Screen Capture: Select to capture the screen.

Reset: Select to reset the precondition.

5. Workflow Status Indication icons

The workflow status is indicated by this set of icons that are highlighted at various points in the

procedure to indicate the procedure step (see chapter xxx for procedure workflows).
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Figure 3-6: Workflow Status Indication icons

Select Patient and load images

Volume of Interest (VOI) Segmentation (only available for ‘with segmentation’
procedure).

Probe selection and trajectory planning.

Device Positioning.

Pre, Intra and Post procedure image comparison.

6. System Function Buttons

Figure 3-7: System Function Buttons

Help: Access Help.

Procedure Log: Browse through historical data from same procedure

Settings: Configure the system. Access provided only for Admin and Service
users.
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Figure 3-10: Minimized Screen (default) Figure 3-11: Maximized Screen

10. Information Bar

Displays general information including prompts for the next procedure step, alerts and alarms.

Figure 3-12: Information Bar

3.3.2 Planning Station Login

MAXIO restricts user access though password protected login. By default MAXIO provides

three pre-configured logins: USER, ADMIN, and SERVICE.

Figure 3-13: MAXIO Login Screen

Figure 3-14: Virtual Keyboard
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Use the virtual keyboard to type the login details.

NOTE: The SERVICE login is restricted for use by Perfint Service Engineers only.

USER login
User privileges are assigned by the Administrator of the system (ADMIN user) during system

installation.

ADMIN login
The admin user has access to the setting button in the System Functions section of the main

screen.

Figure 3-15: Admin Settings Button

Select the setting option to select one of the options from the drop down list as shown below:

Figure 3-16: Admin Login

1 User Management: - Multiple logins can be created. The admin user also has the

facility to assign access right to the newly created logins.

2 Configuration: - Allows the Admin user to add/update values related to application,

and database systems.
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a) Application setting: - Allows the Admin user to set the activation of position

key, path planning, Instareg and thermal ablation Interpolate, and to set values

related to check version matching, communication timeout delay duration,

minimum number of slices, threshold values, laser point height, distances

between needles, dead space etc.

b) Update Database setting: - This tab enables the Admin user to execute the

SQL script file, to backup the database and to restore the database.

Figure 3-17: Configuration setting screen

3 DICOM Interface Setting: - Allows the configuration of the MAXIO® as host to the

CT console for CT image transfer. This option allows the user to enter the AE title, port

address and check for connectivity.

4 Port Setting: Allows the administrator to select the communication port of the

MAXIO® PC through which data will be communicated to the MAXIO®, and also to

select tilt sensor port to allow tilt sensor to communicate with the MAXIO®.
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WARNING: Incorrectly assigned access could result in misuse of the MAXIO
system. Ensure correct level of access is provided to each MAXIO user.

NOTE: Ensure that the IP address for MAXIO planning station is provided and
managed by the hospital IP administrator.

WARNING: Connecting the Planning Station to computers or servers without Anti-
Virus and Anti-Malware software may result in unexpected behavior of the system.
Ensure that the computers/servers connected to Planning Station are protected with
Anti-Virus and Anti-Malware software.

420

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 36

Chapter 4 System Preparation

4.1 Starting MAXIO
This section describes the steps to prepare MAXIO for use.

4.1.1 Move MAXIO from Parking Area

 Unlock the castor wheels and Move MAXIO from the parking area to the docking area

on the left or right of the CT table.

o Disconnect the AC power supply if MAXIO battery was charging at parking

area.

CAUTION: Using incorrect power supply cords could result in damage to the system.
Use power supply cords meeting national requirements of the respective country in
which the equipment is used.

WARNING: Accidental damage to MAXIO may result in an electrical hazard which
could cause harm to a patient or an operator. In case of accidental damage to MAXIO,
immediately detach the power cord to isolate MAXIO from the power supply.

4.1.2 Turn MAXIO Power On

On the Connector Panel:

Figure 4-1: Connector Panel
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1. Connect the Ethernet cable connected to the CT system or hospital network to

the Ethernet port – to import CT images

2. Connect the Foot Switch – align the connector and rotate to lock

CAUTION: Connecting devices not supplied with MAXIO may result in unexpected
behaviors. Do not connect devices that are not supplied with MAXIO.

3. Connect the power supply cable and turn the Main power switch to On

4. Green Power LED indicates availability of power.

5. Turn the Device power switch to On

Upon powering on, MAXIO runs a series of Power On Self Tests (POST) to ensure that the
system is working properly. The POST LED on the control panel will display a green light
upon successful completion of Power On Self Tests, which indicates that MAXIO is ready for
use.

If POST tests are not successful the POST LED will not display a light and MAXIO will not be
enabled for use.

NOTE: MAXIO will not operate without successful completion of Power On Self-
Test (POST). If first try is unsuccessful, repeat steps and try again. If still unsuccessful
contact Perfint Customer Support (if POST LED on the Control Panel does not display
green).

4.1.3 Initialize the Electromechanical Arm

Following a successful POST test, initialization of the electromechanical arm will position

each device axis to the zero position.

To initialize:

1. Press the Home button on the Control Panel

NOTE: MAXIO cannot be used without successful initialization of each axis to the
zero position. Contact Perfint Customer Support if initialization is not successful.
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4.1.4 Turn the Planning Station Power On

To turn the Planning Station power on:

1. Press the PC ON switch on the Connector Panel to the ON position.

NOTE: Power to the Planning Station can be turned on separately from power to
the MAXIO device.

 The MAXIO Planning Station login screen will be displayed.

 Login to the Planning Station software

4.1.5 Device Docking

Dock MAXIO on the InstaReg mat to register it to the CT system.

Figure 4-2: Docking

To dock MAXIO:

1. Move MAXIO onto the InstaReg mat so that the 4 pairs of locator balls are aligned with
the locator holes on the InstaReg mat.
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2. Press the Docking button on the Control Panel. The locator balls will rest on the
locator holes and MAXIO wheels will be lifted. The pattern on the InstaReg mat will be
displayed on the main planning station screen.

3. As the docking progresses gently guide MAXIO to more closely align with the pattern.
If MAXIO is positioned and guided correctly it will dock smoothly on the InstaReg
mat.

4. The Docking device status icon will turn green when MAXIO is correctly aligned with
the InstaReg mat pattern.

5. The base of the MAXIO docking module has a camera that detects the pattern and a tilt
sensor that detects the device tilt values. These are compared with calibration values set
during installation

6. On the Main Planning Station screen, the InstaReg device status icon will turn green if
the pattern and tilt values match.

7. If either of the device status icons displays red, or if MAXIO docks with a jerk, press
the Docking button again to undock the device and dock again.

WARNING: Loose or improper docking of MAXIO to the InstaReg mat may
result in inaccuracies in the procedure. User cannot perform the procedure if, the
Docking or InstaReg status icons on the Main Screen do not display green.

Additionally, Do not perform the procedure if the table marker verification is not
successful. Contact Perfint Customer Support for MAXIO servicing.

WARNING: MAXIO’s docking procedure cannot be completed successfully in
the event of damage to the InstaReg mat and hence MAXIO's stereotactic arm
cannot be activated for instrument placement.

Contact Perfint Customer Support for InstaReg mat servicing.

WARNING: MAXIO’s docking procedure cannot be completed successfully if
dust, dirt, liquid or any other material is present on the pattern or in the locating
holes in the mat. Hence MAXIO's stereotactic arm cannot be activated for
instrument placement.

Carefully follow cleaning instructions (see chapter 13) to keep the holes in the
plate clean.
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Chapter 5 Patient Positioning on CT Table

5.1 Patient Positioning
The following preparatory measures are recommended when positioning the patient on the CT
table for the CT guided intervention.

5.1.1 Breath Hold Monitoring

Set up the Breath Hold Monitor on the patient. Prepare and train the patient on its usage.

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup.

WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should be
evaluated by qualified physicians before using MAXIO to perform procedures where
a breath hold belt is necessary.

5.1.2 Patient Immobilization

Use Patient Immobilizer bed to immobilize the patient after positioning the patient on CT table.

See Appendix E: Patient Breath Hold Monitor and Immobilization Bed Setup.

NOTE: Check the readiness of the breath hold monitor for use. Refer to
manufacturer’s instructions for workflow.

WARNING: Patient movement during procedures may lead to incorrect positioning of
the needle. Ensure patient movement is managed throughout the entire procedure.

NOTE: Be sure to position the patient’s region of interest below the Device Range sticker
on the CT table.
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5.1.3 Skin Markers Placement

Patient position verification uses skin markers to establish a set of patient position reference
points. These reference points can be checked before every needle/probe position to verify that
the patient position has not changed. (See Section 9.1: Patient Position Confirmation Module

for verification workflow details).
 Place a minimum of three 3mm non sterile IZI skin markers provided with MAXIO in

irregular fashion (approximately 10cm apart in different slices in a triangular and

nonlinear fashion, as indicated in Figure 5-1 below) near the area of interest on the

patient’s skin surface, after acquiring the scout image and prior to acquiring the first

scan.

 Ensure that the markers are placed within the scan area and are not covered by the

patient drape.

 Ensure that the skin markers are not pasted over the desired entry point.

 Ensure that the adhesive backing of the flaps are removed and skin markers are pasted

completely on the patient skin.

Figure 5-1: Skin Marker Placement

WARNING: Improper placement of skin marker will lead to patient position
verification failure and procedure will have to be aborted.

Do not peel off skin markers until end of procedure [c1]. Non availability of skin
marker will lead to verification failure and procedure will have to be aborted.
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Chapter 6 Pre-Planning Workflow

6.1 Procedure Selection Screen
Following a successful login, the first screen allows the user to select the procedure details.

Figure 6-1: Procedure Selection Screen

1. Workflow selection
Select the segmentation or non-segmentation based workflow.

Figure 6-2: Procedure Workflow Selection

2. Target Organ Selection
Select the organ on which the procedure will be performed. Based on this selection, the

Planning application provides various organ specific presets to the user.

Figure 6-3: Target Organ Selection
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3. Anesthesia Selection
Select the type of anesthesia to be used in the procedure.

Figure 6-4: Anesthesia Selection

4. CT Station Selection
Select the CT station where procedure is to be performed. This is applicable when MAXIO is

configured with multiple CT stations.

Figure 6-5: CT Station

5. Docking Side Selection
Select the side (left or right of CT table) on which the MAXIO will be docked. This is

applicable to sites that have docking options on both sides or docking only on the right side of

the CT table. By default MAXIO is configured to be docked on the left side.

Figure 6-6: Docking Side

6. Use Anesthesia along the trajectory
Check the Use Anesthesia along the trajectory checkbox to plan for local anesthesia delivery.

Figure 6-7: Anesthesia Box
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NOTE: Do not add images once a scan is done, Each scanned series should have a
unique series ID.

NOTE: Do not use Biopsy RX mode for scanning.

6.3 CT Image Transfer
CT images are transferred from the CT system to the MAXIO planning station via an Ethernet

interface. MAXIO is compatible with all commercially available DICOM 3.0 compatible CT

systems.

NOTE: A green DICOM Interface Device Status Icon indicates a successful

connection between MAXIO and the CT console. A red icon indicates a connection

error. Contact Perfint Customer Support if a connection error cannot be easily

resolved.

Integrity checks of CT data are performed during image transfer from the CT system to

MAXIO. MAXIO does not allow the CT image transfer to continue if any of the integrity

checks do not pass:

 The patient ID in the CT scan is checked against the patient ID identified in the

planning workflow.

 Patient position must be “Head First”.

 Gantry Tilt must be “0”.

 CT station name must match the station selected in the Procedure Selection screen.

 FOV consistency is checked

 Matrix must be 512 x 512 square.

NOTE: Thinner slices enhance accuracy. A slice thickness of 1mm is recommended.

NOTE: In the case of overweight patients, ensure the CT table height is lower than
the device height.
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 The elapsed time between the scan and the import is checked. If the elapsed time is

longer than a user-configured time limit, MAXIO will not accept the data unless the

user acknowledges a warning message.

Once the transfer of CT data is completed, the CT scan images will be available for

selection and loading into the planning application.

6.4 Table Marker Verification

The Table Marker is a fixed reference point between the CT table and MAXIO. The marker is
adhered to the table during system installation and calibration. Table Marker Verification is the
process of using the laser light to check the alignment of MAXIO to the reference point on the
CT table prior to each procedure.

To verify the Table Marker:

1. Click on the Table Marker button on the task pane as shown below:

Figure 6-8: Table Marker button

2. MAXIO axes values for table marker verification will be sending to the device and

the following pop up is displayed

Figure 6-9: Table Marker Verification POPUP

3. Move the CT cradle and adjust the table height to the values displayed in the pop up

4. Press position key on MAXIO control panel to position the MAXIO axes for table

marker verification.

5. Pull down the laser cross-hair unit to turn on the laser pointer.

6. If the laser pointer aligns with the table marker, proceed with the procedure.

7. If the laser pointer does not align with the table marker stop the procedure and

contact Perfint Customer Support.

431

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 48

Figure 7-2: Primary Image Series loaded

 If the images were acquired prior to the user-configured time limit, acknowledge the
warning message to proceed or acquire new images.

 Visually confirm that the patient physical orientation matches what is displayed on the
screen.

 Confirm patient name and ID match the name and ID of the images displayed.

WARNING: Creating a procedure plan using images that are not correctly oriented (or
flipped) will result in inaccuracies in the procedure. Visually confirm the patient physical
orientation matches what is displayed on the screen. Do not use incorrectly oriented or
flip images for planning.

WARNING: Creating a procedure plan using images acquired prior to a user-configured
time limit may have unexpected results. The MAXIO planning application checks and
enforces the time limit for CT scan acquisition prior to procedure planning. To proceed
with procedure planning using a CT scan acquired prior to the configured time limit,
users must acknowledge an application warning message.

WARNING: Patient position confirmation during the MAXIO workflow requires 3
skin markers to be placed on the patient body. MAXIO checks and enforces availability
of these skin markers during image load.

To proceed with planning, always use patient images with skin markers.
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Figure7-5: Primary and Secondary Patient Images Loaded

Swap Primary and Secondary Image Series

Figure7-6: Swap button

Use the Swap button in the task pane to exchange the primary and secondary series prior to
procedure planning.

Pre Procedure Image Registration

MAXIO provides tool to register the primary and secondary image series. The registered

images are then displayed in the image area.

To register primary and secondary image series:

1. Mark Liver (Organ) – Scroll the image slices in the axial view to the slice that shows

the largest cross section of liver in both of the selected series.

2. Click the Mark Liver button in the task pane and draw a line in the coronal views of

both primary and secondary image by dragging the cursor from the base of the liver to
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Figure 7-9: Liver Segmentation edit screen

5. Use the Edit liver mesh tools as shown in figure XX below to edit the mesh shown in

yellow color in the axial view.

Figure7-10: Edit Liver Mesh

tools

1. + / – To increment or decrement the mesh curve.
Select and left click and drag the curve as desired.

2. Refine- To refine the curve edges. Select and left
click and drag the mesh in axial view.

3. Smooth- Check the smooth button and left click and
drag the mesh curves to smoothen the curves.

4. Done- To confirm edit.

5. After segmentation is completed click the Register button shown in Figure 7-9 to

register the two image series. The registration progress will be displayed in the status

bar.

Figure 7-11: Registration progress bar

437

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 53

Figure 7-12: Image Registration screen

6. If needed, manually adjust the registered images as follows:

 Check the Manual Correction checkbox and enter into the manual correction

mode.

 A paint brush tool appears when the mouse hovers over the registered images.

 Mark the region to be corrected using the paint brush tool (click & hold the left

track pad button).

NOTE: Ensure the region to be corrected is segmented in the Primary dataset;
otherwise the marked region will not be corrected.

 Select the Correct button to save manual changes once the region is marked.

Figure 7-13: Manual Correction

7. Click either of the radio button, Primary, Secondary or Merged plan series as shown
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in figure 7-12 to select the image series that will be used for procedure planning in the

next workflow steps

On completion, the Volume of Interest segmentation icon of the Workflow Status

Indication bar starts blinking. Click the same to proceed to next workflow step.
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7.1.2 Segmentation- Volume of Interest (VOI) Creation

Click the Volume of interest icon in the Workflow Indication bar. The segmentation
screen is displayed to the user where the user can segment a total of 6 VOIs including the Liver
segmented in the last screen.
MAXIO has both auto segmentation and semi auto segmentation options as described below.

Auto-Segmentation
MAXIO provides automatic segmentation presets for Skin, Bone & Contrast Enhanced

Vasculature. Check the Skin and Bone & Contrast Enhance Vasculature check box to

display these auto segments in the 3D, axial and MPR vies.

Figure 7-14: Skin , Bone & Contrast Enhanced Vasculature

Additional VOIs
Users can segment additional VOIs grouped as a GO or a NOGO region as shown below.

Select Tumor, Gall Bladder or Other No-Go button to create respective VOIs.

Figure 7-15: Segmentation Screen
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GO region – A Go region is considered safe for trajectory planning. When an ROI is

identified as a GO region, the region will be considered safe for a needle/tool to pass through.

The Tumor is marked a GO Region.

NOGO region- A NOGO region is considered unsafe for trajectory planning (for instance, a

critical structure such as the gall bladder), which a needle/tool cannot puncture. The planning

system prohibits creation of a plan that includes trajectory planning through a NOGO region.

Tumor Segmentation
Select the Tumor button to segment the tumor. Upto 4 tumors can be segmented in MAXIO.

To segment the tumor:

The following Tumor Segmentation options as shown in Figure 0-25 (b) will be available:

Figure 7-16: (a) Add Tumor (b) Tumor Segmentation tools

1. Scroll the images in axial view to the image where tumor is best visualized. Select

Mark button. Keep the Mark tool curser at the center of tumor such that the boundaries

displayed fully covers the tumor and left click to segment. The segmented tumor is

displayed in all the 3D, 2D and MPR views.

2. Select ‘+’ and ‘-’ edit tools to increase or decrease the marked tumor volume.

3. Select Reset to undo edits made by the ‘+’ and ‘-‘ edit buttons and retain the images

before edit.

4. Select Sphere Edit and right click and drag to increase the tumor volume, or left click

and drag to decrease the tumor volume.

5. Select Carve to remove any part of the marked tumor volume. Click and drag to mark
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the portion to remove.

6. Select Confirm to accept the segmentation. When selected, the segmented tumor will

be displayed in the image window and the symbol will be displayed in the Task Pane.

7. Select Clear to clear the marked tumor volume.

8. button displayed for each VOIs in the VOI list as shown in Figure 0-19 shows that

the selected VOI is enabled and will be displayed in 3D and 2D images. To disable the

selected VOI, click on the button. The button will turn to white color to indicate the

disabled status and the VOI will not display in the images.

9. At any point of time the defined VOI can be cancelled by selecting the desired VOI and

clicking Cancel.

Other No-Go Segmentation
Select the Other No-Go button to segment other No Go VOIs.

Figure 7-17: (a) Add Other No Go (b) No Go Segmentation tools

Follow similar steps as for Tumor segmentation to segment Other No-Go region or Gall
Bladder.

Once all required VOIs are defined proceed to next workflow step. Click the blinking Probe

selection and Trajectory planning icon of the workflow status bar.
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7.1.3 Probe Selection and Trajectory Planning

Select the Probe Selection and Trajectory planning icon in the workflow status

bar to display the Probe Planning screen.

Figure 7-18: Probe Selection and Trajectory Planning Screen

 The probe planning screen automatically displays a simulated trajectory from a point on the

skin surface to the center of the target volume (the target point), intersecting only GO

regions.

 Create a plan by adjusting the entry point and target point in any of the views.

NOTE: If the probe trajectory is modified so that it intersects a NOGO region, the
system will display a message that the user must acknowledge to proceed.

NOTE: Make sure the entry point is on the skin surface and is below the target point.
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Tool Selection

Figure 7-19: Tool Selection

To select the tool to be used for the procedure, select the probe manufacturer name from the

drop down list as shown in Figure 0-28. Once the probe manufacturer is selected, the list of

probe models available from the manufacturer is displayed in the Model drop down list. Select

the required probe model here.

NOTE: The tool list includes brand names of probes used for ablation procedures. If
the procedure being planned is not an ablation procedure, select Other from the list.
See workflow for Other Probe Procedures below.

MAXIO Assisted Ablation Procedures

Ablation specific features are available based on the type of tool selected from the tool list.

Figure 7-20: MAXIO Assisted Ablation Procedure

When an ablation probe is selected from the tool list:
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1. Select the probe model, probe length, exposure tip, power and duration of ablation

from the drop down list as shown in Figure 7-20.

2. Check the Ablation Volume box to view the graphical presentation of ablation

volume based on the selected probe parameter in 3D, 2D and MPR views in the

image window.

Figure 7-21: Ablation Volume Display

NOTE: The ablation volume displayed represents published manufacturer data created
on a homogeneous mathematical liver tissue model that does not consider factors like
saline perfusion, vasculature or any other real clinical condition. This may be used only
as a starting point for user to estimate ablation volumes and under no condition be
assumed to represent the expected ablation volume.

WARNING: The displayed ablation volume for the chosen probe and settings is a
reproduction of the data stated in the ablation device manufacturer IFU. This data does
not take into account important in vivo tissue dynamics that can affect ablation size such
as tissue vascularization, type, temperature and impedance.

MAXIO does not control selection of probes or probe parameters in the ablation
generator. MAXIO is not connected to the probe or the ablation generator in any way.

Ensure that the probes and probe parameters are chosen correctly as per plan.

3. Edit the displayed ablation volume by clicking the Edit button. The displayed

information can be used to fine tune the probe trajectory.

4. Click the Confirm button to finalize the plan.
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WARNING: Treatment delivered close to critical structures could cause harm to a
patient. Ensure the plan provides adequate clearance around critical structures.

Multiple Probe Ablation
Ablation procedures can be planned for up to 6 probes. Use the Add Probe or Add Parallel

Probe buttons to add probes to the plan. The probe parameters can be set for each individual

probe and MAXIO displays the ablation volume for each probe.

NOTE: When potential needle to needle intersections are identified a message is
displayed in the Information Bar in the Task Pane. Re plan to eliminate potential
intersections.

There are two modes of ablation for multi-probe ablation procedures. Select the mode for each

probe added.

Figure 7-22: Modes of Ablation

1. Simultaneous Ablation

Simultaneous Ablation mode refers to a single plan with multiple probes where all the probes
are positioned before beginning the ablation procedure. Probes are inserted inside the patient,
one at a time, and after all probes are inserted, the user proceeds with the ablation. In
simultaneous mode, constraints such as inter-probe distance are considered and managed by
MAXIO.

In this mode the sequence of needle insertion is determined by MAXIO.

In simultaneous mode of ablation, the cumulative ablation volume is displayed in single color.
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2. Sequential Ablation

Sequential Ablation mode refers to a single plan with multiple probes that are positioned
sequentially for an ablation procedure. After each probe is inserted inside the patient, the user
will proceed with ablation and remove the needle after completion. Then the next probe is
inserted, ablation performed and removed and in this manner all probes are used in sequence.
In sequential mode, since only one probe is inserted inside the patient at any time, there is no
need for constraints such as inter-probe distance.

The sequence of probe positioning will be the same order in which the physician has planned

the needle.

In sequential ablation mode, the ablation volume of each probe is shown in the respective probe

color as shown below.

Figure 7-23: Sequential Ablation planning

See Chapter 8, Perform Procedure, for instructions on needle placement for ablation

procedures.

Other Needle Procedure

MAXIO can be used to plan for non-ablation procedures. For the same, select other from the

tool list as shown below.
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Figure 7-24: Tool selection-other

Use the needle length slider to select the length of the needle to be used or enter the needle

length in the text box provided and select the Confirm button.

Please note that the needle length should be at least equal to the required needle length as

displayed by the MAXIO.

Multiple needles can be planned by using Add probe or Add parallel probe option.

Figure 7-25: Other needle planning
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Display Positioner

Select the Display Positioner button in the Task Pane to view the position of the

electromechanical arm of MAXIO based on the trajectory planned for the selected probe. Use

this view to determine if there is a chance of contact between the patient and MAXIO.

This option graphically represents the A, B and EE axis on the image screen.

Figure 7-28: Show Positioner
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7.2 Without Segmentaion Workflow

For procedure that need only trajectory planning and not requiring segmentation of organs and
critical structures, use the Without Segmentation procedure workflow in the procedure
selection screen as below:

Figure 7-29: Procedure workflow Selection

7.2.1 Load Image

To select a patient and load image follow similar instruction as in with segmentation workflow.
Refer Section 7.1for details.

Once images are loaded user can directly go to the Probe and trajectory planning screen.
However, if user wishes to perform segmentation of structures, click the Enable segmentation
screen button displayed on the task pane. This will activate the segmentation workflow and
take the user to the segmentation screen. Refer section 7.2 for instructions for VOI
segmentation.

Figure 7-30: Image Load Screen
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7.2.2 Trajectory Planning

Select the icon of the workflow indication bar to navigate to probe and trajectory

planning screen.

To perfotm probe plannign do the following steps:

1. The probe planning screen automatically displays a trajectory line in the image window.

2. Create a plan by adjusting the entry point and target point in any of the views.

3. Use the Needle Length slider to set the length of needle. Select Confirm to proceed

with the plan.

4. Select Add Probe or Add Parallel Probe button to plan for multiple needle plan.

Figure 7-31: Probe and Trajectory planning.

NOTE: Ensure the selected needle is of the appropriate length for the procedure.
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Chapter 8 Patient Skin Preperation

Follow appropriate clinical practices for skin preparations. Ensure to cleanse the incision area
and rest of the extremities as per standard hospital and clinical practice.

1. Clean the skin markers with the same sterile solution used for patient skin preparation,

if the skin markers are placed in the sterile zone. Ensure the skin markers are clean and

clearly visible.

2. Drape the patient for the procedure, ensuring the skin markers are not covered by the

drape.

o If needed, cut the drape using sterile scissors to increase the opening.

NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the
skin markers are exposed

WARNING: Ensure that skin markers do not get peeled off during cleaning.

Use fresh skin markers and redo plan incase skin marker peels off
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Patient Position Confirmation:

Patient position confirmation is the process of establishing a set of patient position reference
points through markers on the patient’s skin surface. These reference points can be checked
before every needle/probe insertion to verify that the patient position has not changed.

See Patient Preparation chapter 5 for instructions on placing skin markers.

To confirm the patient position:

1. Check the skin marker check box in the task pane.
2. MAXIO automatically highlights all the skin markers starting from the left of the

planning image and enables the Position button (the button blinks).
3. Select one skin marker in the image series to verify.
4. Move CT cradle to the value indicated in the pop up window.
5. Click the Position button to transfer the marker points to MAXIO and move the device

to that position.
6. Pull down the laser cross-hair unit to turn on the laser pointer so that it points at the

selected skin marker. If there is no patient movement the laser crosshair will point
exactly on the skin marker.

7. Check all skin markers in the same manner
8. If there is any deviation in the position of one or more markers, re-scan the patient and

plan on the new images.

Figure 9-2: patient position confirmation

455

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 71

NOTE: Ensure that the skin markers are not covered by the patient drapes. In case the
drape holes are not big enough, use a sterile scissor to cut the drape hole such that all the
skin markers are exposed.

WARNING: Patient movement during or between image acquisition and planning may
lead to inaccuracies in the procedure. In case of a failed Patient Position Confirmation (if
the laser cross hair is not aligned with one or more skin markers), the patient must be
rescanned and a new procedure planned.

WARNING: Clean the skin markers with the same sterile solution used for patient skin
preparation, if the skin markers are placed in the sterile zone.
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9.2 Device Positioning and Probe Placement

Select the Device Positioning workflow status icon. The Device Positioning screen is

displayed.

Figure 9-3: Device Positioning Screen

WARNING: Patient movement during or between image acquisition and planning
may lead to inaccuracies in the procedure. In case of a failed Patient Position
Confirmation (if the laser cross hair is not aligned with one or more skin markers),
the patient must be rescanned and a new procedure planned.

WARNING: Patient movement after patient position confirmation and before
needle placement may lead to incorrect positioning of the needle. Care should be
taken to avoid patient movement throughout the procedure.

In case of any patient movement detected, repeat patient position confirmation
before needle placement.

3. Click the Position button in the Task Pane.

o The plan values for the first probe are displayed on the planning station and are

transferred to the MAXIO electromechanical arm.
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4. The cradle position values for the CT table are displayed on the planning station.

5. Move the CT table to the cradle position for needle placement.

WARNING: Accidental touching of gantry controls or any change in the table
height may lead to inaccurate cradle positioning. Inaccurate cradle positioning will
lead to inaccurate positioning of the needle. Cradle should be moved to the precise
value displayed in the application every time the CT table is positioned.

Figure 9-4: Cradle value displayed on the CT gantry

6. Press the Position button on the Control Panel (or step on the yellow Foot Switch) to

position the device for probe placement.

o If a local anesthesia plan is made, the device will first set the position for

anesthesia and then for probe placement.

o On successful device position the position done message is displayed on the

screen.

Figure 9-5: Device Position Done

7. Insert the needle guide on the End Effector and press the Clamp/Release button on the

Control Panel (or step on the blue Foot Switch) to clamp the needle guide.

o Select the needle guide based on the gauge of the needle used.

o Ensure the needle guide is clamped tightly by the End Effector before inserting

the needle.

WARNING: Long needles and those thinner than 18G are noted to bend during
insertion. Where possible use short and thicker needles.

458

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 74

WARNING: Needles that are held too tight or too loose may result in inaccurate
placement of needles. Needles of different brands vary in the needle outer diameter.
While using the needle guide ensure the needle is not being held too tight or too
loose.

8. Optional: Give local anesthesia at the entry point to numb the skin surface for needle

insertion. Insert the anesthesia needle through the End Effector and leave on patient

skin surface to mark the entry point.

o Deliver the local anesthesia around the point indicated by the anesthesia needle

over the skin surface, in a circular fashion.

Figure 9-6: Surface local anesthesia

o Make a knick on the skin with blade for large bore needles.

NOTE: If the knick made after anesthesia does not match with procedure position,
check the cradle values to ensure they have not moved.

NOTE: Perfint recommends that the MAXIO System be utilized to deliver
anesthesia precisely in the planned trajectory. However, the physician must make this
determination as appropriate for each procedure.

9. Insert the probe through the needle guide.

o Ensure that the patient is asked to hold breath to the required level indicated by

the breath hold monitor system during needle insertion.

WARNING: Bending the needle during insertion will result in inaccurate placement
of the needle. Insert needle carefully to prevent bending.
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WARNING: Inadvertent patient movement during needle insertion may result in
harm to the patient. In case of inadvertent patient movement during needle insertion
do one of the following:

 Pull the needle out.
 Press the Clamp/Release button on the Control Panel to release needle guide

from the End Effector
 Press the Emergency Switch to release Needle guide from End Effector

10. Press the Clamp/Release button on the Control Panel (or step on the blue Foot Switch)

to unclamp and release the needle guide.

WARNING: Holding the needle by the end effector when inside the patient body for
a long time may result in laceration as patient breaths. Ensure that needle insertion is
done as quickly as possible and that the end effector is released as soon as needle
insertion is completed.

11. Press the Pullback button on the Control Panel (or step on the black Foot Switch) to

move the electromechanical arm away from the patient.

o If needed, press the Cancel Axis Movement button to cancel the procedure any

time but before completion of End effector clamp-release cycle.

Figure 9-7: Cancel Axis Movement button

12. Once MAXIO has released the needle guide and moved away from the patient, the

cradle can be moved inside the CT gantry for a check scan (see section xxx below).

WARNING: Moving the cradle before disengaging the End Effector from the
needle guide may result in harm to the patient. Do not move the cradle before
disengaging end effector from the needle guide.

WARNING: Use of multiple probes in a simultaneous ablation plan may cause
needle heads to collide resulting in an inaccurate treatment. Use the needle holder to
prevent collision of needle heads in a simultaneous ablation procedure.
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Chapter 10 Check Scan

On completion of needle insertion, acquire a CT scan of the area and transfer the images to the

planning station to verify the placement.

Select the Pre, Intra and Post procedure image comparison icon of the Workflow

status bar, to display the check scan verification screen.

1. Click the Refresh List button to refresh the patient image screen.

2. Load the newly acquired series as secondary.

3. Clip the image if the image stack contains more than 512 image slices.

Figure 10-1: Load Check Scan Image

4. For Liver procedure, select the Segment and Register tool to Mark and segment the

liver in the loaded (secondary series) image. Register this image with the primary plan

series.

5. Check for needle placement accuracy in the plan - intra op registered image as

displayed in the center.
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Figure 10-2: Registered pre and intra operative images

6. Check for needle placement effectiveness. If fine select Continue plan to position for

the rest of the needles else select Edit Plan to edit the plan for the remaining needles.

7. In case of non-Liver procedure use the Overlay or Intensity based registration

option to perform the check scan verification.to overlay the primary and secondary

series

8. The software shows the actual needle position and the planned needle position in 2D

and 3D for visual comparison and confirmation.
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Chapter 11 Post Procedure Workflow

11.1 Procedure Validation screen

After completion of the procedure:

1. Load the Post Ablation contrast image

2. Mark and segment the liver in the loaded (Secondary series) image as in Check scna

workflow.

3. Click Mark Ablated Region button and mark the ablated region in the secondary

image

4. Click Register.

5. The registered image displays the planned ablation volume and segmented tumor

registered with marked ablated region. Select Hide Probe and Ablation button to hide

the probe and ablation volume.

Figure 11-1: Post Procedure Verification
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11.2 Procedure Report
After completion of the procedure, select the Report button to create a procedure report.

Figure 11-2: Report Screen

On completion of procedure, remove and dispose of used needles, drapes, grippers, needle
guides and skin markers

DO NOT REUSE: Reusing the skin markers can result in infection and may cause
serious illness to patient due to contaminants from previous usage.

Do not reuse skin markers. All used skin markers must be disposed in biohazard
containers.

464

Records Processed under FOIA request 2015-10247; Released by CDRH on 07/08/2016

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



MAXIO User Manual

MAXIO User Manual Version 01 (Draft) 80

11.3 Undocking MAXIO

To Undock MAXIO:

1. Press the Dock button on the Control Panel. This releases the mechanical lock and the

wheels are lowered down.

2. Disconnect the Foot Switch cable and the Ethernet cable

3. Move the device away from the InstaReg mat and the CT table

4. Press the Home button on the Control Panel to move the device axes to the compact

parking condition.

5. Power down the planning station. Turn the PC Power Switch to the Off position

6. Turn the Device power switch to the Off position

7. Turn the Main power switch to the Off position

8. Unplug the power cord

9. Wheel MAXIO away from the docking station to the parking area

10. Connect to line power for battery charging.
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Chapter 12 Device Parking and Transporting

12.1 Moving MAXIO

When moving or transporting MAXIO follow the steps below to ensure maximum safety for

personnel, the system, and other equipment.

WARNING: Accidental damage to MAXIO may result in an electrical hazard
which could cause harm to a patient or an operator. In case of accidental damage to
MAXIO, immediately detach the power cord to isolate MAXIO from the power
supply. Contact Perfint Customer Support for servicing.

Before moving the device, perform the following steps:

1. If the device is docked press the Docking button on the Control Panel to undock it.
2. Press the Home button on the Control Panel.
3. Power down the planning station. Turn the PC Power Switch to the Off position
4. Ensure the Device power switch is in the Off position
5. Ensure the Main power switch is in the Off position
6. Disconnect the Foot Switch cable and the Ethernet cable
7. If the system is plugged in, unplug the power cord

NOTE: MAXIO must be moved in the Home Position.

NOTE: To prevent damage to the Power Cord, do not pull excessively on the cord or
makes sharp bends while wrapping.

NOTE: Pay special attention to protect the End Effector when moving MAXIO to
prevent accidental damage.

12.2 Parking MAXIO

The parking area is a 3x3 foot free area at any corner at the CT room having a 5A power socket
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for battery charging. A 3 foot path from the parking area to the docking area must be

maintained.

To Park MAXIO:

1. Press the Home button on the Control Panel.

2. Move the equipment to the parking lot and park the equipment.

3. Lock the castor wheels.

4. Plug in the power cable to charge the battery.

NOTE: MAXIO must be parked in the Home Position.

12.3 Transporting MAXIO
Use caution while transporting MAXIO using vehicles. In addition to the instructions used for

moving the system also perform the following steps:

1. Before transporting, place the system in its special storage case.

2. Ensure that the system is firmly secured while inside the vehicle.

3. Secure system with straps to prevent motion during transport.

NOTE: Pay special attention to protect the End Effector when moving MAXIO to
prevent accidental damage.

WARNING: Transporting MAXIO without taking precautions may result in injury
or damage. Always use the handle to move the system. Avoid scraping or collision
of the device with other devices and building structures. Limit movement to slow
walk.

WARNING: Attempts by a single person to transport MAXIO on an inclined plane
could result in injury or damage. Always use two people to transport the system.
Maximum allowable floor inclination is restricted to 5 degrees.
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Chapter 13 System Cleaning

13.1 Overview
This section describes the routine maintenance to be performed by the user. Maintaining

MAXIO according to the following guidelines facilitates a prolonged life of the system.

13.2 Visual Inspection
Visually examine the following before each procedure:

 Connectors on cables for any mechanical defects.

 Entire length of electrical and power cables for cuts or abrasions.

 Equipment for loose hardware.

 Castors for proper locking operation.

 Laser unit to be intact and if it can be held in both positions (straight and downward).

o Always turn the laser module so that it is facing downwards before turning it on.

WARNING: Incorrect use, handling or servicing of MAXIO by non-qualified
personnel may result in shock or serious harm to personnel or serious damage to the
system. Do not open the device or remove device panels. Contact Perfint Customer
Support for all MAXIO servicing needs.

13.3 Cleaning
The cleaning instructions provided in table 10.1 must be followed daily for cleaning the device

and the related accessories. Prior to device cleaning always perform the following activity:

a. Shutdown and switch off the MAXIO™ system.

b. Remove the power cable to disconnect from power supply.

c. Unlock the wheels and move the MAXIO™ to a free space.

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d)(3)) must be
worn during cleanup operations to prevent contact with infectious substances.
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Cleaning Instructions:

S No Component Cleaning Instruction
1 MAXIO device

axes and wave
covers

 Use a cloth damped in water to wipe the external surface of
the device and its axes.

 Use sterile drape covers in order to reduce the risk of
patient infection.

 Use regular hospital cleaning agents like MadaCide-FD
Germicidal Solution,Virex II 256 to clean the axis in case
of any spill.

2 MAXIO Console,
touchpad.

 Use a damp cloth to wipe the parts before every procedure.

3 InstaReg mat  Use any regular hospital cleaning agent like MadaCide-FD
Germicidal Solution,Virex II 256 to clean the InstaReg mat

4 Patient
immobilization
bed

 To clean, wipe thoroughly with water based antiseptic
cleaner or foam. Allow to dry before next patient use. The
immobilizer bed is protected with Anti-Microbial coating
to aid with infection control during and between uses. This
coating is permanently bonded with the bed and cannot be
washed off.

5 Breath hold
monitor unit

 Use a damp cloth to wipe and clean the unit and belt.

Table 3: Cleaning Instructions

NOTE: Consult component labels regarding the reusability and sterilization
requirements to ensure that they are met.
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Chapter 14: Service

There are no user serviceable/repairable parts of the MAXIO system other than fuse

replacement. Users are advised to call Perfint Service and Support for any concerns or

questions regarding operation of the MAXIO system.

Contact the local Service representative for parts or preventive maintenance of the system.

WARNING: Incorrect use, handling or servicing of MAXIO by non-
qualified personnel may result in shock or serious harm to personnel or
serious damage to the system. Do not open the device or remove device
panels. Contact Perfint Customer Support for all MAXIO servicing needs.

WARNING: There are no user-serviceable parts in MAXIO. Modification
of any part of MAXIO will result in voiding of the service contract and may
result in harm or injury to the operator. Do not modify MAXIO in any way.
Contact Perfint Customer Support for all MAXIO servicing needs.

14.1 Fuse Replacement

If MAXIO does not respond to powering on, check the fuse and replace if necessary. One

spare replacement fuse is included with the system.

To replace the fuse:

1. Power off the device and remove the power supply cord.

2. Press and pull the fuse socket in the rear control panel as

shown in the figure.

3. Check for fuse connectivity using a multimeter. Check if the

fuse wire is broken.

4. Replace the fuse with the same rating (250V, 3.15A, SB)
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14.2 Calibration Check
Perform a calibration check after every 20 procedures. If there is any deviation in system

calibration, contact Perfint Customer Support for system calibration.

To perform a for calibration check:

Requirements:

 Calibration Phantom (provided by Perfint).

 18 G LP Needle- 88mm.

 Needle Holder- 18G

Steps for Calibration check:

1. Place the calibration phantom on the CT patient table in the region specified by

the Z range sticker. Zero the table position at the center of the phantom.

2. Scan and send the phantom images to MAXIO. Follow the steps for a normal

procedure workflow.

3. Click the gantry cross hairs option to display the cross hairs over the phantom

image.

4. Plot the target point on the gantry cross hairs center and entry point on the

vertical line on surface of phantom.

5. Send the values and position the device for the plan.

6. Insert the needle into the phantom for the displayed cradle position.

7. Release EE and perform the check scan. Transfer the check scan image to

MAXIO console.

8. Load the image through the probe position verification screen. Confirm device

accuracy.

9. The needle should be exactly straight and aligned to the vertical line of the

gantry cross hairs in case of proper calibration.

10. In case of any deviation in the needle positioning, MAXIO system must be

recalibrated. Contact Perfint Customer Support for calibration.
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14.3 Disposal
For device disposal on lapse of device lifetime, send the device to the manufacturer. If this is

not possible, dispose of the device and accessories as per WEEE (Waste Electrical and

Electronic Equipment) guidelines (2002/96/EC).
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Appendix
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Appendix A: Technical Specifications

S No Parameter Values
1. Compatible Modality CT

2. Imaging Interface DICOM 3.0

3. Needle Positioning Accuracy *2mm radius sphere for a needle length

of 120 mm on specific nonmoving

phantom

4. User Interface Computer Monitor Display

5. Service Life time 7 Years

Table 4: Technical Specifications

Physical Attributes
S No Parameter Values

1. Height 1310mm/4.3 feet

2. Width 775mm/2.5feet

3. Depth 850mm/2.8feet

4. Weight 250Kg/551£

5.
Max. Allowable floor incline during

mobility

5

6.
Positioning of the device with

respect to CT system

InstaReg

7.
Device Controls Control panel switches and foot

switches.

Table 5: Physical Attributes

Electrical Specifications
S No Parameter Values
1. Mains Voltage 100 – 240 VAC

2. Line frequency 50 /60 Hz

3. Length of power cable Up to 8 Meters/26 feet

4. Power usage 300 Watts

5. Mains Isolation Power supply cord shall be plugged
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S No Parameter Values
External: done by the user where both poles (L & N) are isolated

simultaneously.

Table 6: Electrical Specifications

MAXIO Planning Station
S. No Parameter Status
1. Compliance to IEC standard 60950 Compliant

Table 7: MAXIO Planning Station

Mechanical Specification
S No Parameter Values
1. Mobility 4 Castor wheels with locks

2. X range 720 ± 10mm

3. Y range 450 ± 10mm

4. Z range 200 ± 10mm

5. A range ±90 +5

6. B range ±90 +5

Table 8: Mechanical Specification

Software Specification
S No Parameter Values
1. Operating system Windows 7 Professional

2. System configuration

Intel Core i7 or above

8 GB RAM (min)

320 GB Hard disk (min)

RAID for hard disk failure backup

Backup software for OS and data backup 22 inch

wide monitor with 1920 x 1080 pixels resolution

(FULL HD)

Speaker – External or Built in monitor

Table 9: Software Specification

Compatible Needle
S No Parameter Values
1. Thickness (Gauge) 22, 21, 20, 19, 18, 17, 16,15, 14, 13, 11
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2. Length (mm) 200mm (Max)

3. Type Rigid-Straight

Table 10: Compatible Needle

Needle Guide
S No Parameter Values

1. Compatible needle gauge 22,21,20,19,18,17,16,15, 14,13,11

2. Sterilization Single use – disposable (ETO

Sterilization)

3. Material Polycarbonate

Table 11: Needle Guide

Procedure Verification
S No Parameter Values
1. Skin markers & Laser Pointer Yes

Table 12: Procedure Verification

Environmental conditions
S No Parameter Values
1. Operating temperature 15 to 40C

2.
Transport and Storage temperature
range

0 to 50C

3. Humidity 50 to 95 RH

Table 13: Environmental conditions

Safety
S No Parameter Values

1. Wheels with Lock Yes

2. Detachable Needle guide Yes

3. Emergency Switch Yes

Table 14: Safety

Conformance to Standards
1. MDD(93/42/EEC) Yes

Table 15: Conformance to Standards

Laser:
1. Classification Class II in accordance with FDA standard 21

CFR 1040.10(a)(3)(I) and with European
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Australia/New Zealand laser safety

standards 73/23/EEC - 98/37/EG,

9/336/EEC, EN 50081-1, EN-31252, EN-

31252, EN 55022, EN 60825-1 and AS/NZS

2211:1997

2. Wavelength 650nm

Table 16: Laser

Accessories:
1. Breath Hold Monitor Standard

2. Patient Immobilizer bed Standard

3. Tissue mimicking Phantom Optional

4. Foot Switch Standard

Table 17: Accessories

Disposables
1. End Effector (Gripper) Standard

2. Sterile Drape Standard

3. Needle Guide Standard

4. Skin Markers Standard

Table 18: Disposables
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MAXIO™
range of
operation
sticker for
CT table

Main Control

panel label

Rear

Connector

panel Label
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Movement limited in
both directions: To
indicate that a linear
movement is possible
in both the indicated
directions within
predetermined limits.

Patient movement

warning sticker

Device movement

warning sticker

Emergency

Foot switch control

Labels
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Near the handle.

Table 20: Device Labeling Details
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Appendix C: Alarms & Information Messages

Trigger Message
Empty User
Name

Empty Password

InValid User
Name

Valid user name
and invalid
password

User tries to load
images with
gantry tilt

User tries to load
images other
than that are
taken with HFS
protocol
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When duplicate
slices are added
or Slices are
missing.

When parallel
probes are
defined and
edited.

Planned Probe is
out of device
range

MAXIO™
application is
already running
in the system

Docking
application not
working

Serial port is not
configured for
the MAXIO™
computer to
connect to the
device
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Dataset loaded
with station
name that is not
registered.

If user tries to
login without
selecting the CT
Station

User tries to
login without
selecting docking
side

New image
series is selected
after defining
VOI in another
series

After loading
image before 3D
reconstruction

Check if entry
point is set on
skin surface
when defined in
2D image.
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While planning
probe applicator
in 2D passing
through NO-Go
region

While planning
probe applicator
in 3D passing
through NO-Go
region.

While trying to
edit the probe for
which the
ablation volume
is defined.

Procedure mode
selection

Confirmation for
planning

Target point is
placed outside
the image
boundary

User deletes the
probe
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Intersection
happen while
planning

Planned needle
length is greater
than selected
needle.

During planning
choosing entry
point below
target point

When needle is
positioned
beyond the limit.

Anesthesia
requires greater
needle/applicator
length

Port Plan
Confirmation
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Confirmation for
editing the
defined plan

For positioning
the needle in the
planned region.

Positioning for
Skin Marker

User confirms
the added/edited
Tumor
segmented
volume

User confirms
the added/edited
Liver segmented
volume

User confirms
the added/edited
GallBladder
segmented
volume
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User confirms
the added/edited
Vessels
segmented
volume

User confirms
the added/edited
OtherNoGo
segmented
volume

Confirmation for
clearing a
Region Tumour

Confirmation for
clearing a
Region Liver

Confirmation for
clearing a
Region Gall
Bladder

Confirmation for
clearing a
Region Vessels
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Confirmation for
clearing a
Region
OtherNoGo

Position Done
Click

After positioning
one probe among
other probes.

Tracker software
does not exist

Edit probe

Confirm
Ablation
Volume
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Device is not
docked properly
with the base

Tilt Sensor port
in use

Tilt Sensor port
not available

Selected
Secondary image
is acquired later
than the primary
image

Liver point not
defined
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Tilt data from Tilt
Sensor is greater
than the tilt
measured during
calibration +
tolerance

Data is not
received from tilt
sensor.

Selected Procedure

(If CT station
Name is selected
CT station name is
displayed, if
Docking side is
chosen the
docking side is
displayed
When the user has
not corrected
anything and
clicks the Revert
button

Revert the Manual
Correction

Plan doesn’t have
anesthesia defined
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Confirmation for
Overlay

Confirmation for
invalid offset
values

Table 21: Alarms and Information Messages

Confirmation for
editing thermal
simulation
volume

When trying to
use tilt sensor
port

Logoff button is
clicked

Shutdown
button is clicked
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Appendix D: Device Messages

The device messages indicate the device activity. The device messages are displayed on the

device information box on the MAXIO console. The device messages are broadly classified

into following 4 categories:

1. Initialization messages – Include initialization related messages

2. Procedure/Movement related messages – Include procedure/home moving axis

related.

3. Error or warning messages – Include all errors and warnings related messages.

4. InstaReg messages – Includes docking related messages.

Initialization Messages

PRESS HOME KEY
INITIALIZATION..?

This message prompts the user to perform device initialization by
pressing the “Home key” in the main control panel.

INITIALIZING… This message indicates that the device axes are initializing.

INITIALIZATION
SUCCESSFUL

On completion of successful initialization, this message will be
displayed to the user. This also indicates that the device is ready to
be used for a procedure

INIT- ERROR In the event of unsuccessful initialization, this message is displayed.

Table 22: Initialization Messages

Procedure/Movement related messages

ANESTHESIA
MOVE CRADLE TO

This message is displayed when a local anesthesia plan is sent to the
device. The message displays the cradle top position to which the
patient table has to be moved.

NEEDLE POSITION
MOVE CRADLE TO

This message is displayed when a local anesthesia plan is sent to the
device. The message displays the cradle top position to which the
patient table has to be moved

PLEASE WAIT
PROCESSING

Internal device check of the axes position values with the
application before positioning

MOVING Y This message indicates the movement of Y axis to position for a
particular plan
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ANESTHESIA
MOVING AXIS

Displaying the Anesthesia movements

NEEDLE
POSITIONING
MOVING AXIS

Displaying the positioning movements

INSERT BUSH After moving to the required position and if the EE is fully open this
message is displayed after the first EE key press. This message
prompts the user to insert the guide ( selected based on the needle to
be used for the procedure) If the EE is already in the half closed
state, message in 2.8 is displayed

LOCK EE This message prompts the user to lock the EE and clamp the needle
guide with the help of second EE key press

RELEASE EE Once the needle guide is securely clamped, the user can insert the
needle/tool through the guide. On completion of needle insertion,
the EE must be released which is indicated by the message
RELEASE EE, demanding for third EE press.

PULL BACK
RELEASE XZY

This message prompts the user to press the user to press the
“Pullback’ key to move the X ,Y and Z arm back by some distance,
to provide clearance to the physicians

PULL BACK
RELEASE X & Y

This message prompts the user to press the “Pullback” key to move
the X and Y arms back completely to its extreme position

PULL BACK
MOVING AXIS

Display message during pull back of X and Y axes

PLEASE WAIT… Wait for next command.

PRESS HOME FOR
NEEDLE POSITION

This message prompts the user to press the “Home” key to set the
device to position for a procedure after completing anesthesia
position

HOME
MOVING AXIS

Display message when the device axes are moving to the Home
position, This is triggered by the “Home” key press on completion
of a procedure and when the device is not docked.

Table 23: Procedure / Movement related messages
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Error Messages
All error messages are displayed and associated with a long beep with interval of 1sec.

NOTE: Ensure that the error beep is audible in the CT environment. Contact Perfint
Customer Support when error messages are displayed.

X- FEEDBACK

ERROR

Indicates a Feedback Error

X-COMM-ERROR Indicates an internal communication Error

X-SENSOR-ERROR Indicates a Sensor Error

X-INDEX-ERROR Indicates an Index Error in case missing of index during FI or HI in
linear axis

ERR.INSERT BUSH Indicating incorrect insertion of needle guide and advising to release
EE

ERR. RELEASE EE
PRESS RELEASE EE

Indicates incorrect release of EE and advising to press EE once
again

PROXI – ERROR Indicates a Proximity error

EMERGENCY STOP Indicates an Emergency stop

APP. COMM ERROR Indicates there is no communication with Application PC

X- OUT OF RANGE Indicates the corresponding axis movement value is out of range

RELEASE X
OUT OF RANGE

Indicates Release X value is out of range

RELEASE Y
OUT OF RANGE

Indicates Release Y value is out of range.

POSITION ERROR
PRESS POSITION

After moving to required position if current position of axis and
given position values is not matching, device will display this error
message

BRAKE – FAILURE Indicates Y-Brake failure in device
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NEEDLE POSITION
ABORTED

Cancel procedure display DURING Needle Position

ANESTHESIA
ABORTED

Cancel position display during Anesthesia positioning’

Table 24: Error Messages

InstaReg Messages

DOCKING Indicates Docking button is pressed when the device is in an
undocked state

UNDOCKING Indicates Docking button is pressed when the device is in a docked
state

Table 25: InstaReg Messages

NOTE: User can dock the device when the application is not open. To do this press
the dock key twice.
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Appendix E: Patient Breath Hold Monitor and

Immobilization Bed Setup

Breath Hold Monitoring Device Setup
Monitor patient breathing as necessary using a Breath Hold Monitoring device.

Figure E-1: Breath Hold Monitor

To setup the Breath Hold Monitoring device:

1. Follow the Breath Hold Monitoring device instructions to secure the breath belt around

the patient’s body at the appropriate location.

a. Ensure the placement of the monitoring device will not interfere with the CT

guided procedure and that the belt is secured before the first scan .

2. Place the base unit on the CT table

3. Place the satellite unit in the docking slot of the base unit.

4. Connect the base unit with breath belt using the provided cable.

5. Observe the LEDs glowing on either side of the center LED with respect to the patient’s

inspiration and expiration.

6. Instruct patient to hold breath at a comfort level and set the level as reference by

selecting the reference button on the base unit. This step should be done during the first

scan.

7. Instruct patient to repeat breath hold during all subsequent scan and before needle

placement. A single red LED indicates same breath hold level as that of reference level.

8. Adjust sensitivity level as required.
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WARNING: Patient cooperation is required for performing precision procedures.
Patients who are not able to follow instructions for breath hold belt use should not be
considered.

Patient Immobilization Device Setup
Immobilize the patient using an immobilization device

Figure E-2: Patient Immobilizer

To immobilize the patient:

1. Place the deflated immobilizer on the CT table with the air inlet valve at the foot of the

table.

2. Have the patient lay on top of the deflated immobilizer.

a. Have the patient hold their hands over their head if required for the procedure

b. Ensure that the area of interest on the patient’s body is below the Z range sticker

installed on the CT table.

Figure E-3: Device Range Sticker

3. Connect the air hose between the air inlet valve and the compressor port of the pump.

4. Turn the immobilizer pump power to the on position and inflate the immobilizer so that

the beads are loose and free flowing.

5. Turn the power off and remove the air hose from the pump.

NOTE: Check the readiness of the breath hold monitor for use. Refer to
manufacturer’s instructions for use for the detailed workflow and indications and
contraindication of use of the breath hold monitor device.
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6. Position the patient

7. Connect the air hose between the air inlet valve and the vacuum port of the pump.

8. Turn the vacuum pump power to the on position and vacuum the air out of the

immobilization device until it becomes rigid, closely embracing the patient’s body.

9. Adjust as necessary to ensure complete embracing.

10. Turn the pump off, remove the hose and remove the straps.

11. Secure the patient tightly with the straps available with the CT system

WARNING: Patient movement during procedures may lead to incorrect positioning of
the needle. Ensure patient movement is managed throughout the entire procedure.

NOTE: Be sure to position the patient’s region of interest below the Device Range sticker
on the CT table.
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Appendix F: Warranty Information

Limited Warranty
Perfint warrants that the MAXIO™ System shall materially perform in accordance with the

specifications set forth in the User Manual. Perfint EXPRESSLY DISCLAIMS ANY

WARRANTY AS TO THE OVERALL EFFECTIVENESS OF THE SYSTEM FOR THE

PURPOSES OF CUSTOMER USE AND MAKES NO REPRESENTATION AS TO

MERCHANTABILITY OR USEFULNESS FOR ANY PURPOSE OTHERWISE.

The standard warranty period for all warranties, with the exception of the warranty of title,

patent and copyright, is 12 months from the date of install or 15 months from the date of

shipment which ever occurs the earliest. The warranty period may change based on the

contract.

Subject to the limitations and exclusions stated below, Perfint will repair or replace, at no

additional cost to Customer, any defective Hardware or Software for the period of the contract

as defined in the Quotation.

Perfint shall not be liable, expressly or implied, for:

a) Repairs or modifications performed other than by Perfint or a Perfint authorized service

personnel or repair facility. MAXIO™ contains no user serviceable / replaceable part.

b) Use in any manner or medical procedure, other than that for which it is designed.

Either of which shall void this warranty.

For information on the system warranty, refer to the Perfint’ Terms and Conditions.

CUSTOMER ACKNOWLEDGES THAT NO EXPRESS OR IMPLIED REPRESENTATION

AND/OR WARRANTIES HAVE BEEN MADE BY PERFINT EXCEPT FOR THE

LIMITED WARRANTIES CONTAINED IN THIS SECTION. THE FOREGOING LIMITED

WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES AND CONDITIONS.

PERFINT MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING

BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND

FITNESS FOR A PARTICULAR PURPOSE. PERFINT SHALL NOT BE LIABLE IN
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CONTRACT, WARRANT, TORT OR OTHERWISE SPECIAL, INDIRECT, INCIDENTAL

OR CONSEQUENTIAL DAMAGES OF ANY NATURE.

PERFINT DOES NOT WARRANT:

a. Defects caused by failure to provide a suitable installation environment for the System;

b. Damage caused by use of the System for purposes other than those for which it was

designed;

c. Damage caused by disasters such as fire, flood, wind and lightening, or other acts of

nature;

d. Damage caused by unauthorized attachments, components or modifications; or

e. Damage caused by any abuse or misuse by Customer.

NO EMPLOYEE OF PERFINT OR ANY OTHER PARTY IS AUTHORIZED TO MAKE

ANY WARRANTY IN ADDITION TO THOSE MADE IN THIS AGREEMENT.

Perfint has taken due care in preparing this manual including research, development and

testing. This document describes the state of Perfint’ knowledge respecting the subject matter

herein at the time of its publication, and may not reflect the state of the art at all times in the

future. Perfint has carefully reviewed this document for technical accuracy. If errors are

suspected, the user should consult with Perfint prior to proceeding. Perfint makes no expressed

or implied warranty of any kind with regard to this equipment, or the supplemental

documentation in this manual.

Perfint makes no representation or warranty to the user or any other party with respect to the

adequacy of this document for any particular purpose or with respect to its adequacy to produce

a particular result. The user’s right to recover damages caused by fault or negligence on the part

of Perfint shall be limited to the amount paid by the user to Perfint for the provision of this

document. In no event shall Perfint be liable for special, collateral, incidental, direct, indirect or

consequential damage, losses, costs, charges, claims, demands, or claims for lost profits, data,
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fees, or expenses of any nature or kind. The MAXIO™ is protected under Patent no13/292,327

and 13/292,186

License Agreement

Perfint or its suppliers retain(s) ownership of and title to any software program supplied with

the equipment and to the trade secrets embodied in such software programs. Subject to the

Buyer’s acceptance and fulfillment of the obligations in this paragraph, Perfint grants the Buyer

a nonexclusive , nontransferable, non- sub licensable perpetual license to use any software

program supplied with the Equipment that is necessary to operate the Equipment solely on the

medium in which such software is delivered for the purpose of operating the equipment in

accordance with the instructions set forth in the User’s Guide supplied with the Equipment and

for no other purpose whatsoever. Buyer may not reverse-assemble, reverse compile or

otherwise reverse- engineer such software nor may Buyer make a copy of such software or

apply any techniques to derive the trade secretes embodied therein.

In the event of failure by Buyer to comply with the terms of this license, the license granted by

this paragraph shall be terminated. Further, because unauthorized uses of such software will

leave Perfint without an adequate remedy at law, Buyer agrees that injunctive or other equitable

relief will be appropriate to restrain such use, threatened or actual. Buyer further agrees that (i)

any of Perfint suppliers of software is a direct and intended beneficiary of this end –user

sublicense and may enforce it directly against Buyer with respect to software supplied by such

supplier, and (ii) No supplier of Perfint shall be liable to buyer for any general, special, direct,

indirect, consequential, incidental or other damages arising out of the sublicensing of the

software supplied with the equipment.
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Appendix G – Glossary

3

3D Visualization Anatomical representation of tumor in 3 dimensional formats in
body.

A

Ablation A medical procedure where part of the tumor or other
dysfunctional tissue is ablated using the heat generated from the
high frequency alternating current to treat a medical disorder.

Ablation Zone Volume (of tumor) to be ablated.
Admin Short for “Administrator”. One of the default login types. Users

logged in as Admin have special administrator privileges for the
MAXIO system.

A axis Angular axis that covers the patient body width. This is also
called the Orbital Angle.

B

Biopsy A medical test commonly performed by a surgeon or an
interventional radiologist involving sampling of cells or tissues
for examination.

Breath hold
monitor belt

One of the MAXIO accessories used for monitoring the breath
hold levels of patient.

B axis Angular axis that rotates patient head to toe. This is also called
the Craniocaudial Angle.

C

CT Computer Tomography (CT Scanner).
Contrast CT CT scan taken after applying contrast agents.
Check Scan Image The CT image that is taken after placing the probe.

Cranio Caudal
Angle

Angle measured with respect to an imaginary axis which runs
from head to toe.

Component One of the parts that make up a system. A component may be
subdivided into other components.
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Collision
Avoidance

Multiple probe intersection avoidance.

Clip To select a subset (or cut) of images form a large image series.
Clamp Engage the end effector to hold the needle guide.

D

DICOM (Digital Imaging and Communications in Medicine) DICOM
facilitates the interoperability of medical imaging equipment.
This is achieved by specifying standard protocols and syntax
that are met when a system is DICOM compatible.

Docking Process of locking the system to the calibrated reference point
in the CT room.

Device Refers to the electromechanical part of MAXIO system.

E

EE End Effector- Clamps attached to the end of the robotic arm
that maneuvers to position and hold the Needle Holder. It has
2 axis for maneuvering – cranio/caudal and orbital.

Entry Point Point on the skin surface for entry of needle/ probe.
Ethernet Communication protocol for data transfer – used here for the

transfer of DICOM image data from CT to MAXIO system.

F

FNAC Fine Needle Aspiration Cytology – Collection of
cells/material from Tumor or diseased area

FDA Food and Drug Administration.
FOV Field Of View – Scanning area measurement in medical

imaging.

G

Go Region The region which is marked for the probe to Go through or
end at.

Gauge Standard measure of needle thickness.

H

HU Hounsfield Unit [CT number] – Used to measure the density in
CT image.

HFS Head First Supine.
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Half Initialize This operation will be performed by the system after each power
on by the user from device HOME key or from application
software. This will position the system in ZERO co-ordinates.
With this position reference only next procedure movements will
happen.

Hazard A condition that is a prerequisite to a safety mishap.
Home Parking configuration of the MAXIO system.

I

IO Interventional Oncology.
IR Interventional Radiology.
Image CT DICOM 3.0 image.
Image series Collection of image slices obtained from a single CT scan for a

specific diagnosis.
InstaReg Mat A specific pattern plate pasted on the floor. This gives the

calibrated reference point for device operation during procedure.
Initialize A startup process that takes all the mechanical axes to its

configured zero position and gets the device ready for
procedure.

L

LED Light Emitting Diode.
Liver
Segmentation

Segmentation of Liver by marking two Apex points.

Left Side
Docking

When the device is docked on the left side of the CT station.

Laser MAXIO laser unit is used for QA purposes to ensure that the
patient has not moved from his original position. The laser beam
is allowed to fall on the QA markers to assess the same.

M

MPR Multi Planar Reconstruction
Review the CT images in axial, sagittal and coronal views.

MDD Medical Devices Directive.
Manually
Advanced

To guide manually through tissues.

Manual
Registration

Registration using the user identified points on respective CT
images.
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N

N/A Not Applicable.
Needle Refers to needles or probes used for CT guided interventions.

Needles and Probes are interchangeably used across the IFU.
Needle Guide Term used when it is used to guide physician placement of

needles/ablators.
Needle Holder Plastic holders available in fixed and flexible types. These help

to prevent needle sag by holding the needle onto place once
released from the EE.

Needle Sag Any movement of the needle that could change the planned
trajectory of insertion of the needle/ablator.

No-Go region Region defined by physician though which probe will not be
allowed to pass by software system.

O

Orbital Angle Angle measured with respect to an imaginary axis passing
through the patient laterally from one side to the other (also
called the A angle)

P

Primary Image The main image data.
Procedure Series of steps by which desired result is accomplished. Covers

both procedure planning and implementation.
Procedure
planning

Trajectory Plans for the procedure to be performed.

Planning Station User interface for procedure planning.
Probe RF electrodes which are inserted into tissues to deliver RF

energy. Needles and Probes are interchangeably used in the IFU.
Precise Exactly.
Position Used for positioning the device arms over the patient as per the

plan.
Pull back Takes the device arms away from the patient.
POST Power On Self Test – a self-check of the MAXIO system upon

startup.
Patient
immobilizer bed

One of the MAXIO accessories used to minimize patient
movement during procedure.
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Physician Interventional Oncologist / Interventional Radiologist.

R

ROI Region of Interest
Registration Image Registration is the process of estimating an optimal

transformation between two image series.
Release Disengage the end effector release the needle guide and

needle.

S

Secondary image Contrast Enhanced CT image.

System The MAXIO device and the accompanying software.

Safety Free from conditions that can cause death, injury, or
occupational illness.

Screen Monitor.
Segmentation A MAXIO tool that helps to select and cut out only a type of

organ/tissue/organ.

T

Tumor
Segmentation

Delineation of tumor in each CT slice with segmentation
tools.

Trajectory The path from entry to target point in body.
Tool Used to describe the universal set of all tools (needles/probes)

that are used for various IO procedures.

U

User One of the default login types.

V

VOI Volume Of Interest.

X

X axis The electromechanical axes that cover left to right of patient
when on CT table.

Y
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Y axis The electromechanical axis that covers the patient depth (top
to bottom).

Z

Z axis The electromechanical axis that moves parallel to the patient
length (head to toe).
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4

Not receiving DICOM images-
(Auto Tech (Image Transfer)
icon in the device icon bar is
red). When the MAXIO system
is installed, the DICOM
connectivity is established with
the respective CT scanner and/or
workstation. When the MAXIO
system is switched on, it
continuously checks for proper
DICOM connection. If you
experience difficulty in sending
the CT image to the MAXIO
system, try the following:

 Check the ethernet cable connection at
the rear connection panel of the device and
at the CT console or ethernet router
connected to the CT console.
 Verify whether the images were sent
from the CT system
 Contact MAXIO administrator and
check for any change in configuration
values for MAXIO/CT
 Restart MAXIO system and re-send the
images.
 If problem still exists, contact Perfint
Customer Support

5 Emergency Switch Activated
During the Procedure –
(Emergency status icon in the
device status icon bar is red). If
the user has pressed Emergency
switch during a procedure, the
user can continue from the
procedure workflow step after
doing the following steps:

 Switch the device off and then on, and
reinitialize – ensure that the patient is at a
safe distance.
 Send the same plan to the device or re-
plan to continue with the procedure.

6

No communication between
planning Console and Device –
Communication icon in the
device status icon bar is red.

 Ensure that the device is initialized.
 Switch the system off and then on.
Check whether the communication status
is green.
 If problem still exists, contact Perfint
Customer Support

7

Device Dock Error during
procedure – Dock icon in the
device status icon bar is red.

 Check that the CT name & side selected
in the Procedure Selection screen of the
application are correct.

8

System is not communicating
and a continuous beep sound is
coming from device

 Connect the system to line power if not
connected.
 Switch on the EMI filter switch in the
rear control panel.
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9

Monitor- If the monitor does not
display anything or the quality is
poor, check the following:

 Check whether the PC On switches at
the rear control panel is ON.
 Switch on the monitor power switch
and check if the power key light is
glowing.
 Check for proper monitor connection
behind the monitor.
 Check the contrast brightness settings
by tuning the button below the monitor.

10 Touchpad  Contact Perfint Customer Support

11 Invalid License/ License
Expired

 Contact Perfint Customer Support

12 SQL server error  Contact Perfint Customer Support.

Table 26: Troubleshooting Guidelines
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Appendix I: Warnings & Cautions

WARNING: There are no user-serviceable parts in MAXIO.
Modification of any part of MAXIO will result in voiding of the service
contract and may result in harm or injury to the operator. Do not modify
MAXIO in any way. Contact Perfint Customer Support for all MAXIO
servicing needs.

WARNING: Incorrect use, handling or servicing of MAXIO by non-
qualified personnel may result in shock or serious harm to personnel or
serious damage to the system. Do not open the device or remove device
panels. Contact Perfint Customer Support for all MAXIO servicing needs.

CAUTION: MAXIO is shipped under EMI/EMC standards. When
planning any major changes to the MAXIO work environment, contact
Perfint Customer Support to review the changes and ensure all standards
and specifications continue to be met in the new environment.

WARNING: MAXIO is intended to be used by qualified physicians in CT
guided interventions and trained by an authorized Perfint Applications
Specialist. Perfint is not responsible for damage resulting from MAXIO
misuse or “Off- label” use. Do not use MAXIO outside the scope of the
intended use (see MAXIO Indications for Use, Chapter 1).

WARNING: Spilled liquids inside the MAXIO device may result in fire
or electric shock. Always use the MAXIO sterile drape during procedures
and avoid spilling liquids on the device.

WARNING: Powering the MAXIO device without a 3-pin plug may
result in electric shock. To avoid the risk of electric shock, connect
MAXIO using a 3-pin plug to a 3-pin socket with a protective earth
connection.

CAUTION: Leaving MAXIO power switches “On” when not in use may
result in misuse or damage due to high voltage. Switch all MAXIO power
switches to the “OFF” position when not in use to avoid misuse or
damage.
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WARNING: Handling the drape without sterile gloves may result in
infection or other injury to the physician.

Always use sterile gloves when inserting the sterile drape and always insert
the sterile drape cover on the electromechanical arm before gripper
assembly.

WARNING: Battery power of less than 50% may result in abrupt system
shutdown or erratic behavior of MAXIO. Ensure the battery power is
more than 50% (battery power indicator displays green) before beginning a
procedure.

WARNING: Incorrectly assigned access could result in misuse of the
MAXIO system. Ensure correct level of access is provided to each
MAXIO user.

WARNING: Connecting the Planning Station to computers or servers
without Anti-Virus and Anti-Malware software may result in unexpected
behavior of the system. Ensure that the computers/servers connected to
Planning Station are protected with Anti-Virus and Anti-Malware
software.

CAUTION: Using incorrect power supply cords could result in damage to
the system. Use power supply cords meeting national requirements of the
respective country in which the equipment is used.

WARNING: Accidental damage to MAXIO may result in an electrical
hazard which could cause harm to a patient or an operator. In case of
accidental damage to MAXIO, immediately detach the power cord to
isolate MAXIO from the power supply.

CAUTION: Connecting devices not supplied with MAXIO may result in
unexpected behaviors. Do not connect devices that are not supplied with
MAXIO.

WARNING: Loose or improper docking of MAXIO to the InstaReg mat
may result in inaccuracies in the procedure. Do not perform procedure if,
the Docking or InstaReg status icons on the Main Screen do not display
green. Contact Perfint Customer Support for MAXIO servicing.
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WARNING: Patient movement during or between image acquisition and
planning may lead to inaccuracies in the procedure. In case of a failed
Patient Position Confirmation (if the laser cross hair is not aligned with one
or more skin markers), the patient must be rescanned and a new procedure
planned.

Patient movement after patient position confirmation and before needle
placement may lead to incorrect positioning of the needle. Care should be
taken to avoid patient movement throughout the procedure.

In case of any patient movement detected, repeat patient position
confirmation before needle placement.

WARNING: Accidental touching of gantry controls or any change in the
table height may lead to inaccurate cradle positioning. Inaccurate cradle
positioning will lead to inaccurate positioning of the needle. Cradle should
be moved to the precise value displayed in the application every time the
CT table is positioned.

WARNING: Long needles and those thinner than 18G are noted to bend
during insertion. Where possible use short and thicker needles.

WARNING: Bending the needle during insertion will result in inaccurate
placement of the needle. Insert needle carefully to prevent bending.

WARNING: Inadvertent patient movement during needle insertion may
result in harm to the patient. In case of inadvertent patient movement
during needle insertion do one of the following:

 Press the Clamp/Release button on the Control Panel to release
MAXIO from the needle

 Press the Emergency Switch to release MAXIO from the needle.
 Pull the needle out.

WARNING: Holding the needle by the end effector when inside the
patient body for a long time may result in laceration as patient breaths.
Ensure that needle insertion is done as quickly as possible and that the end
effector is released as soon as needle insertion is completed.
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WARNING: Moving the cradle before disengaging the End Effector from
the needle guide may result in harm to the patient. Do not move the cradle
before disengaging end effector from the needle guide.

WARNING: Use of multiple probes in a simultaneous ablation plan may
cause needle heads to collide resulting in an inaccurate treatment. Use the
needle holder to prevent collision of needle heads in a simultaneous
ablation procedure.

WARNING: Transporting MAXIO without taking precautions may result
in injury or damage. Always use the handle to move the system. Avoid
scraping or collision of the device with other devices and building
structures. Limit movement to slow walk.

WARNING: Attempts by a single person to transport MAXIO on an
inclined plane could result in injury or damage. Always use two people to
transport the system. Maximum allowable floor inclination is restricted to
5 degrees.

WARNING: Personal Protective Equipment (per 29 CFR 1910.1030 (d)
(3)) must be worn during cleanup operations to prevent contact with
infectious substances.

MAXIO is tested on rigid needles up to 22G, however needle size smaller
than 18G may not behave rigidly always and may tend to bend and deviate
from the planned trajectory.

Where possible use short thicker needles.

MAXIO does not control selection of probes or probe parameters in the
ablation generator. MAXIO is not connected to the probe or the ablation
generator in any way.

Ensure that the probes and probe parameters are chosen correctly as per
plan.

Table 27: Warnings and Cautions
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