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Guidant Corporation FEB 1 4 2003 Syncrus System —
Cardiac Surgery Special 510(k)

SECTION 12: 510(k) SUMMARY

This summary of 510(K) safety and effectiveness information is submitted in
accordance with the requirements of SMDA 1990 and 21 CFR 807.92.

A. Name, Address, Phone and Fax number of Applicant
Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054

Tel: (408) 845-1910
Fax: (408) 845-1855

B. Contact Person
Debbie Cogan
Regulatory Affairs Associate

C. Date Prepared
December 6, 2002

D. Device Name

Trade Name: Syncrus Internal Cardioversion System

Classification Name: ELECTRODE, PACING AND CARDIOVERSION,
TEMPORARY, EPICARDIAL

Product Classification Code: NHW

Device Classification: Class 2

'Establishment Registration: 2953148

E. Device Description

The Syncrus System consists of three components:

e Three temporary heart wires sutured onto the heart during open-heart
surgery. The wires include a unipolar defibrillation heart wire (left atrium), a
bipolar pacing/sensing heart wire (right or left ventricle) and a tripolar
defibrillation and pacing and sensing heart wire (right atrium).
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Guidant Corporation Syncrus System -
Cardiac Surgery Special 510(k)

e An attenuator box (External Defibrillator Interface - Module EDIM). The EDIM
attenuates the delivered energy from a standard, low energy defibrillator by
97% (50 - 360 Joules to 1.3 — 11.5 Joules).

e A cardioversion extension cable, which connects the defibrillation heart wires
to the EDIM.

The user must supply an external, low-energy defibrillator that is capable of

synchronized cardioversion, an external pacemaker, and temporary patient

cables to connect the pacemaker to the patient. The Syncrus System is
designed to perform the following cardiac rhythm management functions:

e Atrial pacing and electrocardiogram sensing
Ventricular pacing and electrocardiogram sensing
Atrial defibrillation using low energy, synchronized cardioversion.

F. Intended Use

The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in
post-operative cardiac surgery patients who require temporary atrial or
ventricular pacing/sensing and/or atrial cardioversion.

G. Substantial Equivalence

Guidant proposes that the Syncrus System is substantially equivalent to the
Syncrus System (K020701). The subject device is substantially equivalent to the
predicate device with regard to intended use, indications, device characteristics,
method of use, labeling, materials, and safety feature.

H. Device Testing Results and Conclusions

Guidant Cardiac Surgery performed bench testing to confirm that the Syncrus
System may be used with a biphasic defibrillator. All bench testing results met
specified requirements.
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{( DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

FEB 1 4 2003

Guidant Corporation

c/o Ms. Debbie Cogan
Regulatory Affairs Associate
Guidant Cardiac Surgery
3200 Lakeside Drive

Santa Clara, CA 95054

Re: K024071
Trade Name: Guidant Syncrus™ Internal Cardioversion System
Regulation Number: 21 CFR 870.3680
Regulation Name: Electrode, Pacing and Cardioversion, Temporary, Epicardial
Regulatory Class: Class IT (two)
Product Code: NHW
Dated: January 10, 2003
Received: January 15, 2003

Dear Ms. Cogan:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications’
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into cither class Il (Special Controls) or class III (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations. Title 21, Parts 800 to 898. [n addition, FDA may
publish further announcements concerning your device in the Federal Register.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Page 2 — Ms. Debbie Cogan

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807); labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at (301) 594-4646. Also, please note the regulation entitled,
"Misbranding by reference to premarket notification” (21CFR Part §07.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain.html

Sincerely yours,

NG

. Bram D. Zuckerman, M.D.
Director
Division of Cardiovascular Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure
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Records processed under FOIA Request 2014-7272; Released 10/23/14

STATEMENT OF INDICATIONS FOR USE

510(k) Number (if known): K 240671

Device Name: Guidant Syncrus™ Internal Cardioversion System

Indications For Use: The Guidant SYNCRUS™ Internal Cardioversion System is
indicated for use in post-operative cardiac surgery patients
who require temporary atrial or ventricular pacing/sensing
and/or atrial cardioversion.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use__ |/ OR Over-The-Counter Use
(Per 21 CFR 801.109)
(Optional Format 1-2-96)

%Zﬁ&&x/éwf/m Ly D2
(Division Sign-Off)  /
Division of Caidiovascular Devices

510(k) Number_/A 0240 7|

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

Food and Drug Administration

9200 Corporate Boulevard
Rockvilie MD 20850

FEB 1 4 2003

Guidant Corporation

c/o Ms. Debbie Cogan
Regulatory Affairs Associate
Guidant Cardiac Surgery
3200 Lakeside Drive

Santa Clara, CA 95054

Re: K024071
Trade Name: Guidant Syncrus™ Internal Cardioversion System
Regulation Number: 21 CFR 870.3680
Regulation Name: Llectrode, Pacing and Cardioversion, Temporary. Epicardial
Regulatory Class: Class I (two)
Product Code: NHW
Dated: January 10. 2003
Received: January 15,2003

Dear Ms. Cogan:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) o legally marketed predicate devices marketed in interstate
commerce prior (o May 28. 1976, the cnactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the I'ederal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may. therelore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration.

I your device is classificd (see above) into either class [ (Special Controls) or class [TTH{PMA). 1t
may be subject to such additional controls, Existing major regulations aftecting your device can
be found in the Code of Federal Regulations, Tide 21, Parts 800 to 898, In addition. FDA may
publish further announcements concerning your device in the Federal Repister.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Page 2 - Ms. Debbie Cogan

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must
comply with all the Act’s requirements, including, but not limited to: registration and listing (21
CFR Part 807): labeling (21 CFR Part 801); good manufacturing practice requirements as set
forth in the quality systems ((S) regulation (21 CFR Part 820); and 1f applicable, the electronic
product radiation control provisions (Sections 531-542 of the Act); 21 CFR 1006-1050,

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CI'R Part 801), please
contact the Office of Compliance at (301) 594-4646. Also, please note the regulation entitled.
"Misbranding by reference to premarket notification” (21CFR Part 807.97). You may obtain
other general information on your responsibilities under the Act from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (§00) 638-2041 or
(301) 443-6597 or at its Internet address http://www,fda.gov/cdrh/dsma/dsmamain.htmi

Sincerely yours,

N T

. Bram D. Zuckerman, M.D.
Director
Division of Cardiovascular Devices
Office of Device Evaluation
Center for Devices and
Radiological Health

Enclosure

7
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STATEMENT OF INDICATIONS FOR USE

510(k) Number (if known): K2 467

Device Name: Guidant Syncrus™ Internal Cardioversion System

Indications For Use: The Guidant SYNCRUS™ internal Cardioversion System is
indicated for use in post-operative cardiac surgery patients
who require temporary atrial or ventricular pacing/sensing
and/or atrial cardioversion.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use__ |/ OR Over-The-Counter Use
(Per 21 CFR 801.109) :

{Optional Format 1-2-96)

%k@x&/ﬂu [y SD2
(Division Sign-0Off)  /
Division of Caidiovascular Devices

510(k) Number_<L ¢ 246 7|

5
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drugqg Administration
Center for Devices and
Radioleogical Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
89200 Corporate Blvd.

December 23, 2002 Rockville, Maryland 20850
GUIDANT CARDIAC SURGERY 510(k) Number: KO024071
3200 LAKESIDE DR. Product: GUIDANT SYNCRUS
SANTA CLARA, CA 95054 INTERNAL
ATTN: DEBBIE COGAN CARDIOVERSION
SYSTEM

We are holding your above-referenced Premarket Notification (510(k))
for 30 days pending receipt of the additional information that was
requested by the Office of Device Evaluation. Flease remember that
all correspondence concerning your submission MUST cite your 510(k)
number and be sent in duplicate to the Document Mail Center (HFZ-401)
at the above letterhead address. Correspondence sent to any address
other than the one above will not be considered as part of your
official premarket notification submission. Also, please note the new
Blue Book Memorandum regarding Fax and E-mail Policy entitled,

"Fax and E~-Mail Communication with Industry about Premarket Files Under
Review. Please refer to this guidance for information eon current fax
and e-mail practices at www.fda.gov/cdrh/ode/a02-01.html.

The deficiencies identified represent the issues that we believe need to be
resolved before our review of your 510(k) submission can be successfully
completed. In developing the deficiencies, we carefully considered the
statutory criteria as defined in Section 513(i} of the Federal Feood, Drug,

and Cosmetic Act for determining substantial equivalence of your device.

We also considered the burden that may be incurred in your attempt to respond
to the deficiencies. We believe that we have considered the least burdensome
appreoach to resolving these issues. If, however, you believe that information
is being requested that is not relevant to the regulatory decision or that
there is a less burdensome way to resolve the issues, you should follow the
procedures outlined in the "A Suggested Approach to Resolving Least Burdensome
[ssues” decument. It is available on our Center web page at:
http://www.fda.gov/cdrh/modact/leastburdensome . html

If after 30 days the requested information, or a request for an extension
of time, is not received, we will discontinue review of your submission
and proceed to delete your file from our review system. Pursuant to

21 CFR 20.29, a copy of your 510(k) submission will remain in the Office
of Device Evaluation. If you then wish to resubmit this 510(k)
notification, a new number will be assigned and your submission will be
considered a new premarket notification submission.

Please remember that the Safe Medical Devices Act of 19290 states that

you may not place this device into commercial distribution until you
receive a declision letter from FDA allowing you to do so.

A

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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[f you have procedural or policy questions, please contact the

Division of Small Manufacturers International and Consumer Assistance (DSMICA)
at (301) 443-6597 or at their toll-free number (800) 638-2041, or contact me
at {301) 594-1190.

Sincerely yours,

Marjorie Shulman

Supervisor Consumer Safety Officer

Premarket Notification Section

Qffice of Device Evaluation

Center for Devices and
Radiological Health

\30

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radinlogical Health

Office of Device Evaluation
Document Mail Center (HFZ-401)
9200 Corporate Blwvd.

December 10, 2002 _ Rockville, Maryland 20850
GUIDANT CARDIAC SURGERY 510(¢(k) Number: K024071
3200 LAKESIDE DR. Received: 10-DEC-2002
SANTA CLARA, CA 95054 Product; GUIDANT SYNCRUS
ATTN: DEBBIE COGAN INTERNAL

CARDIOVERSION SYSTEM

The Center for Devices and Radiological Health (CDRH), Office of Device
Evaluation (ODE), has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the asbove referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.

We will notify you when the processing of your premarket notification has been
completed or if any additional information is required. YOU MAY NOT PLACE
THIS DEVICE INTC COMMERCIAL DISTRIBUTICN UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YOU TO DO SO.

As a reminder, we would like to mention that FDA requires all 510(k) submitters
to provide an indications for use statement on a separate page. If you have
not included this indications for use statement in addition to your 510(k)
summary (807.92), or a 510(k) statement (807.93), and your Truthful and
Accurate statement, please do so as soon as possible. If the above mentioned
requirements have been submitted, please do not submit them again. There may
be other regulations or requirements affecting your device such as Postmarket
Surveillance (Section 522(a)(1) of the Act) and the Device Tracking regulation
(21 CFR Part 821). Please contact the Division of Small Manufacturers,
International and Consumer Assistance (DSMICA) at the telephone or web site
below for more information.

Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (DMC){HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the DMC will not be considered

as part of your official premarket notification submission. A&lso, please note
the new Blue Book Memorandum regarding Fax and E-mail Policy entitled,

"Fax and E-Mail Communication with Industry about Premarket Files Under Review.
Please refer to this guidance for information on current fax and e-mail
practices at www.fda.gov/cdrh/ede/a02-01.html.

You should be familiar with the manual entitled, "Premarket Notificationm 510(k)
Regulatory Requirements for Medical Devices"™ available from DSMICA. If you have
other procedural or policy questions, or want information on how to check on the
status of your submission (after 90 days from the receipt date)}, please contact
DSMICA at (301) 443-6597 or its toll-free number (800) 638-2041, or at their
Internet address http://www.fda.gov/cdrh/dsmamain.html or me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman

Consumer Safety Officer

Premarket Notification Staff

Office of Device Evaluation

Center for Devices and Radiological Health

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

December 9, 2002

Document Mail Center (HFZ-401)

Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Boulevard T
Rockville, Maryland 20850

o md a

P

RE: Special 510(k) Notification for the Guidant Syncrus™ Syster{iff;

.,

Dear Ms. Moynahan,

O v 01330 0
. /3G0/K¥03/v04

]
S

O

In accordance with 21 CFR 807, Subpart E, and FDA's “Premarket Notifigation
510(k): Regulatory Requirements for Medical Devices”, enclosed is a Special
510(k) Notification submission for the Guidant Syncrus System. The Guidant
Syncrus System is intended for use in post-operative surgery patients who
require temporary atrial or ventricular pacing/sensing and/or atrial cardioversion.

In a teleconference held on November 6™, 2002, Guidant informed the FDA it
had successfully completed verification testing of the Syncrus System thereby
qualifying it for use with biphasic defibrillators. As a result, Guidant proposes to
remove the current restriction of usage with monophasic defibrillators only.
Additionally, Guidant intends to modify the maintenance procedures for the EDIM
in the Operator's Manual as well as update the Syncrus IFU and Operator's
Manual with an alternative method for Heart Wire placement. Following a
discussion of the proposed modifications it was agreed that Guidant would
submit a Special 510(K) to the FDA documenting all of the changes. A copy of
the teleconference minutes may be found attached to this letter.

No changes are proposed for the design, components, materials or manufacture
of the Syncrus System. All the proposed modifications are incorporated in the
IFU and Operator's manual. A summary of the information submitted within is as
follows:

e The Syncrus System has been found to perform as intended with
Medtronic Physio-Control LIFEPAK 12 and LIFEPAK 20 biphasic
defibrillators and Agilent (Philips Medical) Heartstream or Heartstart XL and
XLT defibrillators.

e The Zoll M Series biphasic defibrillator will not discharge energy into the
EDIM and is not compatible for use with the Syncrus System.

¢ The full maintenance testing schedule has been revised from “monthly” to
“‘every 3 months”.

e The list of test equipment needed to perform full maintenance test
procedure has been revised:

Guidant Carporation ' / I'
3200 Lakeside Drive, Santa Clara, CA 95054-2807 Fu ) \/
Tel 408.845.3100 Fax 408.845.1800 <
www.quidani.com

8

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-g/
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o An electrical safety analyzer or leakage current analyzer has been
added to the test equipment list.

o The requirement for a hi-pot tester has been replaced with an
ohmmeter.

o Deletion of the need for an oscilloscope.

o Deletion of listing of specific manufacturer and brand for the
defibrillator analyzer.

o Addition of temporary pacemaker to Pacing System Analyzer (PSA)
device for establishing baseline. A temporary pacemaker will obtain
the same results as PSA, which many hospitals do not carry.

o The sequence of maintenance tests has been reordered based on
equipment set up and use, to improve efficiency of testing.

e The "Dielectric Withstand” test has been modified to a “Safety Switch
Isolation” test.

¢ Modifications have been made to the “Leakage current test” to clarify the
test equipment needed to perform this maintenance test.

e A notation has been added indicating that a monophasic external
defibrillator is required to perform the “Over-Voltage Protection” test.

s The “Waveform verification” test has been deleted.
¢ An alternative method for Heart Wire placement has been added.

A rationale for the above modifications may be found in section 7 of the attached
submission, “Comparison of Modified Device to Cleared Device”.

Guidant Cardiac Surgery has taken precautions to protect the confidentiality of
this information, and requests FDA to hold the contents of this submission as
confidential, under the maximum protection provided by the law. Furthermore,
Guidant understands that the submission to the government of false information
is prohibited by 18 USC 1001 and 21 USC 331(q).

We believe this submission to be complete and in order. We would appreciate
your earliest attention to this submission.

If you have any questions, please contact Debbie Cogan, Regulatory Affairs
Associate, by phone at (408) 845-1910 or by e-mail at dcogan@guidant.com.

Sincerely,

i A / '

Debbie Cogati
Regulatory Affairs Associate P

e

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

Cardiac Surgery

REGULATORY PHONE LOG
REGULATORY AGENCY: FDA/CDRH/ODE (Pacemakers, Defibrillators and Leads branch)
SUBMISSION: Syncrus System - K020701
DATE: 6-Nov-02 TIME: 9:00 am PT
GUIDANT CONTACT: Ziad Rouag, Debbie Cogan, Kobby Danwah, Frank Layden, Debbie Lin
AGENCY CONTACT: Megan Moynahan (Branch Chief)
PHONE NUMBER: NA

CARDIAC INITIATED: YES: X NO: [

REASON FOR CALL: Results of biphasic design verification testing/alterations to [FU and
Operator Manual.

A teleconference was held to discuss the results of design verification testing to qualify the
Syncrus System for use with biphasic defibrillators. Participants included, from the FDA, Ms.
Megan Moynahan, Branch Chief, Pacing, Defibrillators and Leads Branch and from Guidant
Cardiac Surgery Ziad Rouag, Dir. Regulatory and Clinical Affairs, Kobby Dankwah, Dir. R&D,
Frank Layden, R&D Engineer, Debbie Lin, Product Manager, Debbie Cogan, Regulatory Affairs
Associate.

Debbie Cogan opened the discussion and reported to Ms. Moynahan that design verification
compatibility testing was successfully completed for two biphasic defibrillators: Agilent (Philips
Medical) Heartstream XL and Medtronic Physio-Control Lifepak 12. The testing included
Synchronization, Waveform Integrity, and Attenuation and was similar to the testing conducted
for verification with monophasic defibrillators submitted in the 510k pre-market notification
cleared (K020701). Guidant requested permission to incorporate changes to the IFU and
Operator Manual for the Syncrus Internal Cardioversion System without filing a submission,
reasoning that since the testing was conducted under Guidant’s design control and quality system
and since no changes would be made to the indications for use, a submission was not necessary.

Ms. Moynahan asked for clarifications regarding the testing and whether all the units tested had
successfully passed the tests. Ziad Rouag noted that a third biphasic defibrillator, Zoll M Series
defibrillator, was not tested, due to its impedance reader, which inhibits the device from
discharging energy into the EDIM.

Ms. Moynahan said the incompatibility of the Zoll M series defibrillators would have to be noted
in either the warnings or precautions of the IFU. Overall she felt the scope of the changes

(w1

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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warranted a submission and she thought a Special 510k would be sufficient. Additionally Ms.
Moynahan requested that we include the verification data for the biphasic testing in the
submission as well as a justification for the need to qualify the device for use with Biphasic
Defibrillators. Guidant agreed to file a Special 510k.

Additionally, Guidant requested to make several changes to the EDIM maintenance instructions
found in the Operator Manual. Key changes were discussed. The changes include 1) revising the
recommended frequency for the full maintenance testing from “monthly” to “at least but not
limited to every 3 months™. This was based on the maintenance schedule of defibrillators. 2)
Revise the “Dielectric withstand” test instructions to be conducted using an ohmmeter instead of
a hi-pot tester and 3) delete the “Waveform verification” test since the EDIMs undergo 100%
inspection. Debbie Lin and Frank Layden presented the rationale for the changes and Ms.
Moynahan agreed they were acceptable and suggested that Guidant detail the rationale for the
change clearly in the submission.

Finally, Guidant requested to include alternative methods for heartwire placement in the IFU.
Ms. Moynahan noted it was important to meintain-emphasize that the wire placement technique
frem-used in _the clinical trial were associated with the study results, but that Guidant could add
mention additional techniques to IFU.

The meeting concluded with Guidant agreeing to file a Special 510k for the above changes. Ms.
Moynahan said the reviewer for the submission would be Mr. HimarKwame Ulmer. Since he is [
unfamiliar with the Syncrus System she suggested that in the interest of saving time during the
review process we include in the submission a detailed introduction. Guidant thanked her for her
time and assistance and will follow up with the Special 510(k).

T/ :
Signature:7M’4 él;%’y——“— Date /2/9/92.—

¥

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Special 510(k) Notification
Syncrus™ Internal Cardioversion System

K020701

Submitted:
December 9, 2002

Guidant Corporation
Cardiac Surgery
3200 Lakeside Drive
Santa Ciara, CA 95054
Tel: 408 845-3000
Fax: 408 845-1855

49
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Guidant Corporation Syncrus System — }(020701
Cardiac Surgery Special 510(k)
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SECTION 1. SUBMISSION SUMMARY

The Guidant Syncrus™ Internal Cardioversion System (Syncrus System) is indicated for
use in post-operative cardiac surgery patients requiring temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion. When used with a compatible external
defibrillator, the Syncrus System reduces the energy derived from a low energy
defibrillator to approximately 3% and delivers the low-energy cardioversion shock
directly to the atria. Currently, the Syncrus System is recognized as compatible with
monophasic, low energy defibrillators. The purpose of this submission is to provide data
in support of the Syncrus System’'s compatibility with two biphasic defibrillators in
addition to the monophasic defibrillators, noted in the 510k premarket notification
cleared on May 24, 2002.

Since FDA clearance of the Syncrus System, Guidant Cardiac Surgery has become
aware of a growing trend among medical facilities to convert from monophasic to
biphasic defibrillators. Initially biphasic waveforms were introduced with the implantable
(or internal) defibrillators and this technology has been gradually replacing the existing
external defibrillators since the late 1990s because the biphasic waveform allows for a
lower energy to be used to terminate (defibrillate) ventricular tachyarrhythmias. The
biphasic waveform impetus was also widely accepted with automatic external
defibrillators (AEDs) due to the fact that the waveform is able to defibriliate at lower
energies conferring definite size and weight reductions in the design of the AED units.

In light of these market trends, Guidant Cardiac Surgery has conducted design
verification testing to confirm that the Syncrus System is compatible with the biphasic
defibrillators currently found in many medical facilities. No changes have been made to
the design, components, materials or manufacturing process of the Syncrus System.

There are three major manufacturers of biphasic external defibrillators,
Medtronic/Physio Control, HP/Agilent/Philips and Zoll. The first two use a biphasic
truncated exponential waveform, the same version as employed in the low impedance
implantable systems. The Zoll biphasic defibrillator however differs from the first two in
that it utilizes a Rectilinear biphasic waveform. Three tests were conducted to confirm
compatibility:

e Preservation of waveform integrity
e Attenuation of energy

e Synchronization
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Modifications to the Syncrus System IFU and Operator's Manual are submitted within.
The changes reflect the removal of the limitation of use with monophasic low energy
defibrillators and a listing of biphasic defibrillators tested and proven to be compatible
with the Syncrus System. Additionally, based on physician feedback, additional options
for Heart Wire placement have been added to the IFU and Operator's Manual.
Furthermore, in response to feedback from hospital biotechnical staff, modifications
have been made to the maintenance procedures to enhance and improve maintenance
for the EDIM. Finally, grammatical and administrative corrections have been captured
and corrected.

\ k
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SECTION 2. CDRH COVERSHEET
Section A Type of Submission
PMA PMA PDP 510(k) Meeting
Original Supplement (] Original [ ] Pre-IDE
Submission [ ]Regular Presubmission Submission mtg.
] Modular [] Special Summary [] Traditional [ Pre-PMA
Submission | Panel Track | [ ] Original PDP Special mtg.
[] Amendment | [ ] 30-day [] Notice of [ ] Abbreviated D Pre-PDP
[[] Report Supplement intent to start mtg.
[ 1Report Amd | [ ] 30-day clinical trials [_] Additional [_] 180-Day
Notice [] Intention to Information: | mtg.
[]135-day submit [ ] Traditional [] Other
Supplement Notice of [] Special (specify):
] Real-time Completion [] Abbreviated
Review [ ] Notice of
[] Amendment | Completion
to PMA l:l Amendment | [] Report
Supplement to PDP Amendment
[ JReport
IDE Humanitarian Class II Evaluation of Other
[] Original Device Exemption Automatic Class III | Submission
submission Exemption Designation
[ ] Amendment | [ ] Original [_]Original [[] Original Describe
[ ISupplement | Submission Submission Submission Submission:
[ ] Amendment | [ ]Additional []Additional
[ ] Supplement | Information Information
[ ] Report
Section B Applicant or Sponsor

Guidant Corporation

Company/Institution Name:

2953148

Establishment registration number:

Division Name (if applicable):

Phone number (include area code):

Cardiac Surgery (408) 845-1910

Street Address: Fax number (include area code):
3200 Lakeside Drive (408) 845-1855

City: State/Province: Zip Code: Country:
Santa Clara CA 95054 USA
Contact Name: Debbie Cogan

Contact Title:

Regulatory Affairs Associate

Contact e-mail address;
dcogan(@guidant.com

Section C

Submission Correspondent (if different from above)

Company/Institution Name:

Establishment registration number:

Division Name (if applicable):

Phone number (include area code):
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Street Address Fax number (include area code):
City: State/Province: Zip Code: Country:

Contact Name:

Section D1 Reason for Submission — PMA, PDP, or HDE

[] withdrawal []Software [ ] Manufacturer
[[] Additional or Expanded Indications ~ [_] Color Additive [ ] Sterilizer
[[] Licensing Agreement [ | Material [ | Packager
H Specifications [ ] Distributor
Other (specify below)
[] Processing Change:
(] Manufacturing [ ] Labeling Change: [_] Report Submission:
[ ] Sterilization [ ] Indications [ ]Annual or Periodic
[] Packaging [ ] Instructions ] Post Approval Study
[] Other (specify below)  [] Performance Characteristics (] Adverse Reaction
[ ] Shelf Life [ ] Device Defect
[_] Response to FDA correspondence: EI Trade Name [] Amendment
[] Request for applicant hold[ | Other (specify below)
[] Request for removal of applicant hold
[ ] Request for extension [ ] Change in Ownership
[] Request to remove or add manufacturing site [ ] Change in correspondent

[_] Other Reason (specify):

] New Device [ ] Change in design, component, or specification: [_] Location Change:

Section D2 Reason for Submission — IDE

[ ] New Device Changein: [ ] Response to FDA letter concerning:
[ ] Addition of institution ] Correspondent [ ] Conditional approval
[ ] Expansion/extension of study [ Design [] Deemed approval
[] IRB Certification [_] Informed consent [ ] Deficient final report
[ ] Request hearing [_] Manufacturer [] Deficient progress report
[ ] Request waiver [ | Manufacturing process [ Deficient investigator report
[ ] Termination of study [] Protocol — feasibility [] Disapproval
[_] Withdrawal of application[_] Protocol — other [_] Request extension for time to
[] Unanticipated adverse event [[] Sponsor  respond to FDA
[] Notification of emergency use ["] Request mesting
[} Compassionate use request O Report Submission:
[ ] Treatment IDE  [] Current investigator
(] Continuing availability request [ | Annual progress
[ ] Site waiver limit reached
] Final
(] Other reason (specify):
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Section D3 Reason for Submission — 510(k)

L] New Device ] Change in technology [ | Change in materials

[] Additional or expanded [_] Change in design [ | Change in manufacturing indications
process

DX Other reason (specify): Qualified to be used with biphasic defibrillators; change to

maintenance instructions; additional options for heartwire placement

Section E: Additional Information on 510(k) Submissions

Product codes of devices to which substantial equivalence is Summary of, or statement
claimed: concerning safety and
1 NHW 2 3 4 effectiveness data:
X 510(k) summary
5 6 7 8 attached
(] 510(k) statement

Information on devices to which substantial equivalence is claimed:

510(k) Number Trade or Proprietary or model] name Manufacturer
1 K020701 Syncrus Internal Cardioversion System | Guidant Corporation
Section F Product Information — Applicable to All Applications

Common or usual name or classification name: ELECTRODE, PACING AND
CARDIOVERSION, TEMPORARY, EPICARDIAL

Trade or proprietary or model name Model Number
1 Syncrus Heart Wires 1 TX-3000
2 Syncrus External Defibrillator Interface Module 2 TX-5000
3 Syncrus External Cable 3 TX-5100

FDA document numbers of all prior related submissions (regardless of outcome):
1 K970449 2K970332 | 3KO011735 4 Pre-IDE 1010314 | 5 K020701 |6

7 3 9 10 11 12
Data included in submission: [X] Laboratory Testing L] Animal Trials  [_] Human
Trials

Section G Product Classification — Applicable to All Applicants

Product code: NHW | C.F.R. Section 870.3680(a) temporary Device Class:
pacemaker electrode; 870.5300(A) low % Class 1

energy DC defibrillator Class II
Classification Panel: Cardiovascular Class III
[] Unclassified

Indications (from labeling): The Syncrus System is indicated for
use in post-operative cardiac surgery patients who require temporary
atrial or ventricular pacing/sensing and/or atrial cardioversion.

Note: Submission of this information does not affect the need to FDA Document Number:
submit a 2891 or 2891a Device Establishment Registration form.

¢
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[ Section H  Manufacturing/Packaging/Sterilization Sites Relating to a Submission

Original FDA establishment registration | [X] Manufacturer

[]Add number: | [] Contract Sterilizer

[ ] Delete 2953148 Contract Manufacturer
| Repackager/relabeler

Company/Institution Name: Establishment registration number: 2953148

{ Guidant Corporation

Division name (if applicable): Phone number (include area code):

Cardiac Surgery (408) 845-1910
Street Address: FAX number (include area code):
3200 Lakeside Drive (408) 845-1855

City : Santa Clara State/Province: CA Zip code: 95054 Country: USA

Contact name: Debbie Cogan

Contact title: Regulatory Affairs Associate Contact e-mail address: dcogan@guidant.com

Original | FDA establishment registration | Manufacturer
Add number: Contract Sterilizer
[] Delete ' [] Contract Manufacturer

Manufacturer
[X] Contract Sterilizer
Contract Manufacturer

Original
] Add

[ ] Delete

FDA establishment registration number:
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SECTION 3. PREMARKET NOTIFICATION TRUTHFUL AND
ACCURATE STATEMENT

[As required by 21 CFR §807.87(j)]

| certify that, in my capacity as Regulatory Affairs Associate at Guidant Cardiac Surgery,
to the best of my knowledge, all data and information submitted in the premarket
notification are truthful and accurate and that no material fact has been omitted.

il —
pebb|e Cogan
Regulatory Affalrs Associate

12/9 /67

Date

[510(k) Number]
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SECTION 4. DEVICE DESCRIPTION

The Syncrus System consists of three components:

e Three temporary heart wires sutured onto the heart during open-heart surgery. The
wires include a unipolar defibrillation heart wire (left atrium), a bipolar pacing/sensing
heart wire (right or left ventricle) and a tripolar defibrillation and pacing and sensing
heart wire (right atrium).

e An attenuator box (External Defibrillator Interface - Module EDIM). The EDIM
attenuates the delivered energy from a standard, low energy defibrillator by 97% (50
- 360 Joules to 1.3 — 11.5 Joules).

e A cardioversion extension cable, which connects the defibrillation heart wires to the
EDIM.

The user must supply an external, low-energy defibrillator that is capable of

synchronized cardioversion, an external pacemaker, and temporary patient cables to

connect the pacemaker to the patient. The Syncrus System is designed to perform the
following cardiac rhythm management functions:

e Atrial pacing and electrocardiogram sensing
e Ventricular pacing and electrocardiogram sensing
s Atrial defibrillation using low energy, synchronized cardioversion.

See Figure 1 on the following page for a schematic representation of the Syncrus
System in use.
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Figure 1- Syncrus System Usage

DEVICE CHARACTERISTICS

Heart Wires

The Syncrus System includes three types of heart wires offered in a pre-sterile
package:

e a tripolar defibrillation and pacing and sensing heart wire (right atrium) (Fig. 2)

e a bipolar pacing/sensing heart wire (right or left ventricle) (Fig. 3)

e aunipolar defibrillation heart wire (left atrium) (Fig. 4)

The wires include curved needle(s), attached to lead(s) on the distal end. Insulation
covers most of the wires length. A straight needle is attached to the leads on the L:S
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proximal end of the wires. Cardioversion connectors are provided to attach to the
cardioversion heart wire proximal leads. Pacing connector pins are pre-assembled onto
the pacing heart wires.

The Syncrus heart wires are affixed to the surface of the heart in much the same way as
temporary heart wires are routinely placed, during or immediately following open-heart
surgery, before the median sternotomy is closed. The unipolar atrial wire is placed on
the left atrium, the tripolar atrial wire is placed on the right atrium, and the bipolar
ventricular wire is placed on either ventricle, according to physician preference. If ali of
the heart wires are implanted, the atrial and ventricular temporary sensing and pacing
ability can be performed. The cardioversion feature would only be used if the patient
developed post-operative AF. Both the unipolar atrial wire and the tripolar atrial wires
are required to perform a cardioversion. The ventricular wire is not required for
cardioversion.

The pacing leads are inserted into the heart tissue of the atrium and ventricle using the
curved needles. Location and pattemn of the leads are not critical, as the iead simply
requires tissue contact. The “bullet” (the tapered, tubular, ground electrode found on
the pacing and sensing wires) on the ground wire is then pulled through the hole formed
by the curved needle and buried in the epicardium.

To enable the cardioversion feature the atrial wires are sutured onto the exterior
surfaces of the atria using the curved needles. They are sewn in a pattern that
encompasses the maximum atrial muscle mass between the electrode areas. This
enables an electric field through the atria that can cardiovert the heart back to sinus
rhythm.

The straight needles are pulled through the chest and left external to the skin. The
needles are removed by cutting the un-insulated leads close to the needle. After
removal of the needle the un-insulated leads and pacing pins are exposed.
Cardioversion connectors and protective pacing pin tubing are provided to cover and
insulate the un-insulated leads and pacing pins.

Pacing pins, which are pre-assembled on the pacing wires, attach to a compatible
pacing extension cable and a standard external pacing unit (both user supplied). The
pacing pins are designed to be compatible with the following pacing cables:

Medtronic 5433A Reusable EPG atrial safety cables.

Medtronic 5433V Reusable EPG ventricular safety cabies.
Medtronic 5487 6 ft. sterile disposable patient safety cables.
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Cardioversion connectors are attached to the cardioversion lead of the tripolar atrial
wire and unipolar atrial wire. To cardiovert the patient the cardioversion connectors are
attached to the Syncrus Cardioversion Extension Cable, and the extension cable is
attached to the Syncrus EDIM. Figure 1 demonstrates the Syncrus System in use.

EDIM

The EDIM is primarily designed as a safety feature to limit the amount of energy
delivered to the heart tissue, even when the external defibrillator is set to its maximum
energy output. The EDIM when used with a compatible external defibrillator reduces
the energy to approximately 3% and delivers the low-energy cardioversion shock
directly to the atria. The clinician performs a routine synchronized cardioversion, except
that the defibrillator paddles rest on the paddle plates of the EDIM rather than on the
patient's chest. The maximum output for the EDIM is 0.032 x the input Joules of the
External Defibrillator. The EDIM specification for the conversion factor is 0.026 to 0.032.
For example, the range of acceptable maximum output for a 360 Joule input is 9.4
Joules to 11.5 Joules. Table 1 provides the minimum and maximum energy transferred
to the patient by the EDIM given the input energy of the External Defibrillator.

At the end of the post-operative period, the heart wires are removed by applying light
traction, in the same manner as currently available temporary pacing wires.

Table 1: Minimum and Maximum Energy Output of the EDIM

PRINCIPLES OF OPERATION
ATRIAL PACING AND SENSING

In order to perform atrial pacing and sensing, three components are required:
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1)  Syncrus Atrial Tripolar Heart Wire
2) A user-supplied patient cable
3} A user-supplied external pacemaker

The patient cable is connected to the external pacemaker and then to the pacing pins of
the Syncrus tripolar heart wire attached to the right atria. After the atrial heart wires
have been affixed and externalized, protective tubing is placed over the pacing pins.
The proximal ends of the heart wires may then be taped to the patient’'s body until
needed. After the heart wires are no longer needed (usually just prior to patient
discharge from the hospital), they are removed by gentle traction, using standard
surgical technique.

VENTRICULAR PACING AND SENSING

In order to perform ventricular pacing and sensing, three components are required:

1)  Syncrus Bipolar Ventricular Heart Wire

2) A user-supplied patient cable

3) A user-supplied external pacemaker.
The Syncrus bipolar ventricular heart wire is a bipolar lead with collinear electrodes.
One electrode is used for pacing/sensing, and the other electrode is used as a ground.
After the bipolar heart wire has been affixed to either the right or left ventricle and the
straight needle has been externalized and cut off, protective tubing covers may be
placed over the pacing pin and taped to the patient’s body until needed. After the bipolar
heart wire is no longer needed (usually just prior to patient discharge from the hospital),
it is removed by gentle traction using standard surgical technique.

ATRIAL DEFIBRILLATION {CARDIOVERSION) THERAPY

During cardioversion, an electrical field, generated by the energy transmitted from the
external defibrillator and attenuated by the Syncrus External Defibrillator Interface
Module (EDIM), is created between the cardioversion electrodes of the left and right
atrial heart wires. The electrical field depolarizes the atrial cells within the field, which
enables the atria to start beating in sinus rhythm.

The Syncrus atrial defibrillation heart wires are supplied in pairs. The tripolar heart wire
has one electrode for cardioversion and two electrodes for atrial pacing and sensing.
The left atrial heart wire is a unipolar lead consisting of a cardioversion eiectrode that is
used in conjunction with the cardioversion electrode of the right atrial heart wire. The
Syncrus atrial heart wires are affixed to the surfaces of the right and left atria using
standard surgical technique in locations specified in the Instructions for Use (Appendix
A). After the heart wires have been affixed and externalized, cardioversion connectors
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are attached to the end of each proximal cardioversion lead. The connectors are usually
taped 1o the patient’s body until needed.
The Syncrus EDIM provides several functions. Foremost, it enables the use of an

using the Syncrus Cardioversion Extension Cable. The external defibrillator paddles are
then placed on the surface paddle contacts of the Syncrus EDIM to complete the circuit.
For electrocardiogram synchronization, the external defibrillator must also be connected
to temporary ECG skin electrodes affixed to the patient. Second, the EDIM also
attenuates the energy delivered by the external defibrillator by approximately 97%. For
example, a cardioversion shock of 360 joules delivered from the external defibrillator will
be attenuated to about 11.5 joules before being sent to the cardioversion electrodes of
the Syncrus atrial heart wires. Finally, the Syncrus EDIM provides electrical isolation for
safety purposes while the patient is electrically connected to the module.

CONSTRUCTION DETAILS
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Figure 5 - EDIM, Heart Wire Set and Cable
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a. EDIM Safety Features

The Syncrus External Defibrillator Interface Module is eq’hipped with the following safety

features:

e UL approved: The device was designed and tested in accordance with applicable
Underwriters Laboratories standards.

o Electrical isolation via mechanical spring-loaded plunger: The device is not
electrically connected to the patient until the plunger has been fully depressed with
the right defibrillator paddle by the physician.

e Paddle plate electrodes can not be touched by the user while the device is in
operation: The physician must use both hands to hold the defibrillator paddles,
making the EDIM paddle plates inaccessible during the moment that the shock is
delivered. The paddle plates were designed to be completely covered by the
paddles when in use.

e Shrouded patient cable: There are no exposed conductors at the interface
between the EDIM and the cardioversion extension cable. The interface between
the cable and EDIM is of an exclusive design. This inhibits connecting either cables
(pacing cables) to the EDIM or using the cardioversion cable for pacing purposes.

e Internal surge arrestors protect against voltage overload: A shock greater than
360 joules will be internally dissipated by conversion to heat in the EDIM, resulting in
no shock to the patient.

o Internal surge arrestors protect against inadvertent application of line voltage
and/or ground fault: The patient and physician are both protected from line voltage
(120-240 volt) single fault conditions.

s Light indicators: Notify the physician of the status of the just-completed shock.

Finally, a maintenance procedure documented in the Operator's Manual has been
developed for the EDIM to ensure proper function. Test components needed to perform
this maintenance procedure have been developed and are included with the EDIM. The
test components, a maintenance test fixture and cable test adapter, are seen beiow in

Figure 7. The maintenance procedure is described in the Operator's Manual (Appendix
B).

) A4
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Figure 7- Syncrus EDIM maintenance test fixture and Syncrus EDIM cable test adapter

External Cable
The Cardioversion Extension Cable consists of two insulated conductors that are
terminated uniquely on either end for the Syncrus System. On one end there are two
gold contacts that are over molded to produce the EDIM connector to interface with the
EDIM. Two jack-screws act as a retention feature when connected to the EDIM. On
the other end there are two identical heart wire sockets that contain gold sockets to
interface with the heart wire cardioversion connectors. Near the heart wire socket end a
fixed grommet is molded in place to prevent separation of the two conductors. A

graphic of the External Cable and heart wire cardioversion connectors is provided in
Figure 8.

Figure 8 - External Cables

1’*5/
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SECTION 5. BENCH TESTING

Introduction

The original Design Verification Testing (DVT) for the Syncrus System was conducted

by— and verified compliance of the EDIM to the product specification
for use with monophasic defibrillators only. The design verification testing reported

below was also conducted by _ and is intended to verify the safety
and efficacy of the EDIM when used with biphasic defibrillators.

The original DVTs for the Syncrus System were intended to address two parameters:

o 00

2)

When planning the validation of the system for use with biphasic defibrillators, not all of
the tests performed during the original verification of the Syncrus system were
determined to be relevant. The following table lists the tests originally performed, a
determination regarding the applicability of the test for additional verification with a
biphasic defibrillator and a rational for the determination.

Table 2: EDIM Verification Tests

Test : Test Name Applicable to |Rationale
Biphasic

humben Verification
Testing

Questions? Contact FDA/CDRH/OCE/DID at CBRELEBISTATUS @fda.hhs.gov or 3097068118 \
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Test Name Applicable to |Rationale
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Test Name Applicable to |Rationale
Biphasic
Verification
Testing
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Test Name

Verification
Testing

Q

Questions? Contact FDA/CDRH/OCE/DID at CBRHEBISTATUS @fda.hhs.gov or 3017068




Records processed under FOIA Request 2014-7272; Released 10/23/14

Guidant Corporation Syncrus System — K020701
CardiacSurgery ) Special 510(k)

Applicable to |Rationale
Biphasic

Verification

Testing

Design Verification Testin

| §0
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EQUIPMENT AND METHODS

The following table summarizes the test methods and acceptance criteria for the
biphasic DVTs conducted.
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Table 3: Test Methods and Acceptance Criteria

‘ %'iEéuipment* o
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RESULTS

Conclusion

The Syncrus System met all applicable requirements of the Guidant Syncrus
Product Specification using Agilent Heartstream XL (Philips Medical) and Physio-
Control Lifepak [ biphasic defibrillators.
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SECTION 6. SUBSTANTIAL EQUIVALENCY

The predicate device for the modified Syncrus Internal Cardioversion System is
the Syncrus System cleared through premarket notification on May 24, 2002. The
modifications to the system are limited to qualification of the system for usage
with a biphasic defibrillator and changes to the maintenance procedures and
schedule. All of the changes are contained within the labeling. There are no
changes to the design, components or manufacture of the Syncrus System.

Sl

Indication for Use

The Guidant SYNCRUS™
Internal Cardioversion System is
indicated for use in post-
operative cardiac surgery
patients who require temporary
atrial or ventricular
pacing/sensing and/or atrial
cardioversion,

Target Population

Cardiac surgery patients
requiring temporary post-
operative pacing and sensing
and/or atrial defibrillation

Same

Design

Pacing/Sensing Electrodes: Two
stainless steel electrodes
located at the distal end of Heart
Wire, for bipolar pacing and
sensing, and two connector pin
assemblies located at the
proximal end, for connection to
external instrumentation.

Optional defibrillator interface:
two electrode wires, for
placement on each atrium,
connected to an external
defibrillator interface module that
is connected to an external
defibrillator

Same

Temporary implant for post-
surgical hospital stay; removed
by gentle external traction prior
to patient discharge

Same

Materials

Pacing Leads: Stainless steel
with multifilament conductor

Defibrillator Conduit: Stainless

Same
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Kozo704 ]

gi
steel with multifilamen
conductor

Performance

Market released in June of 2002.
Approximately 500 patients
implanted to date.

Same.

Sterility

Heart wires validated for Gamma
radiation sterilization

Same

Biocompatibility

Biocompatibility testing
demonstrated that the patient
contact components and
materials are biccompatible for
their intended use

Same

Anatomical sites

Positioned on the surface of the
atrial or ventricle (pacing/sensing
only) follewing open heart

surgery

Same

Energy Used and
Delivered

External pacemaker, compatible
monophasic defibrillators and
electro physiology equipment
Defibrillator wire — max. low

energy delivered to patient is
11J

External pacemaker, compatible
monophasic or biphasic
defibrillator and electro
physiology equipment
Defibrillator wire — max. low
energy delivered to patient is
11J

Compatibility with
environment

Substantial bench, animal,
clinical and market experience
demonstrates compatibility with
environment

Same

Compatibility with other
Devices

External pacemaker:

Medtronic Dual-Chamber Model
5388 External (Temporary)
Pulse Generator

Medtronic Single-Chamber
Model 5348 External
(Temporary) Pulse Generator
Pacing cables:

Medtronic 5433A Reusable EPG
atrial safety cables

Medtronic 5433V Reusable EPG
ventricular safety cables
Medtronic 5487 6 ft. sterile
disposable patient safety cables

Monophasic, low-energy
external defibrillator with R-wave
synchronization capability:

Medtronic Physio-Control
LifePak™ 9, 10, 11,12

External pacemaker:

Medtronic Dual-Chamber Model
5388 External (Temporary)
Pulse Generator

Medtronic Single-Chamber
Model 5348 External
{Temporary) Pulse Generator
Pacing cables:

Medtronic 5433A Reusable EPG
atrial safety cables

Medtronic 5433V Reusable EPG
ventricular safety cables
Medtronic 5487 6 ft. sterile
disposable patient safety cables

Biphasic, low energy external
defibrillator with R-wave
synchronization capability and
external paddles:

Medtronic Physio-Canitrol
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odified Device

Technology) defibrillator

Agilent (Hewlett Packard)
Codemaster™ defibrillator

Zoll Medical Corporation
defibrillator

LIFEPAK® 12 and LIFEPAK® 20
defibrillators

Agilent (Philips Medical)
Heartstream™ or HeartStart XL
and XL.T defibrillators

Monophasic, low energy external
defibrillator with R-wave
synchronization capability:
Medtronic Physio-Control
LIFEPAK® 9, 10, 11, 12
defibrillators

Agilent {Philips Medical)
CodeMaster™ defibrillator

Zoll M Series defibrillator with
monophasic capability

Usage

Directly on heart
Hospital setting

Same

Standards Met

FDA Performance Standard for
Electrode Lead Wires and
Patient Cables (CFR Chapter
21, Part 898) — Categorical
Exemption

ANSI/AAMI:Cardiac Defibrillator
Device Standards

Same

Mechanical/Electrical/Th
ermal Safety

IEC-601-1,EN 60601-1;
uL

Same
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SECTION 7. COMPARISON OF MODIFIED DEVICE TO CLEARED
DEVICE

Modifications to the Syncrus Internal Cardioversion System (K020701) include
changes to the Instructions For Use and Operator's Manual. The changes reflect
the removal of the limitation of use with monophasic low energy defibrillators and
the inclusion of a listing of biphasic defibrillators tested and proven to be
compatible with the Syncrus System. Additionally, in response to feedback from
hospital biotechnical staff, modifications have been made to the maintenance
procedures to enhance and improve maintenance for the EDIM. Furthermore, in
response to surgeon feedback, additional options for Heart Wire placement have
been added to the IFU and Operator's Manual. Finally, grammatical and
administrative corrections have been captured and corrected (these are not
detailed in Table 6 below).

The following provides a summary and rationalization for the proposed
modifications to the IFU and Operator's Manual.

Compatibility with Biphasic Defibrillators:

a. No changes have been made to the design, components, materials or
manufacture of the Syncrus System.

b. The Syncrus System has been found to perform as intended with
Medtronic Physio-Control LIFEPAK 12 and LIFEPAK 20 biphasic
defibrillators and Agilent (Philips Medical) Heartstream or Heartstart XL
and XLT defibrillators.

c. The Syncrus System is not compatible with the Zoll M Series biphasic
defibrillator, as this device will not discharge energy into the EDIM.

Changes to Maintenance Procedure:

d. The full maintenance testing schedule has been revised from “monthly” to
“every 3 months”. Based on feedback from hospital biomedical engineers,
full maintenance checks on external defibrillators are performed at a
frequency of 3 to 6 months. Additionally, the functionality of the EDIM is
tested for a minimum of 550 cycles as part of Guidant's Design
Verification Testing. It is reasonable to assume that the likelihood of a
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hospital applying >550 shocks within a 3 month period is extremely low
and therefore monthly testing is not deemed necessary for the EDIM.

e. A revision has been made to the list of test equipment needed to perform

full maintenance test procedure:

e Addition of an electrical safety analyzer or leakage current analyzer
(see modification to leakage current test, h below).

e The requirement for a hi-pot tester has been replaced with an
ohmmeter (see dielectric withstand, g below).

e Deletion of the need for an oscilloscope (see waveform verification, j
below).

e Deletion of listing of specific manufacturer and brand for the
defibrillator analyzer.

¢ Addition of temporary pacemaker to Pacing System Analyzer (PSA)
device for establishing baseline. A temporary pacemaker will obtain the
same results as PSA, which many hospitals do not carry.

f. Reordered sequence of tests based on equipment set up and use to
improve efficiency of testing.

g. The “Dielectric Withstand” test has been revised to a “Safety Switch
Isolation” test. The current maintenance procedure requires a hi-pot tester
to perform the “Dielectric Withstand” test whereas the “Safety Switch
Isolation” test can be performed with an ohmmeter. Feedback from
several hospital biomed groups (U.S. and Europe) noted that a hi-pot
tester is not standard test equipment in most hospitals and therefore
difficulty would be encountered performing this maintenance test. The
revised “Safety Switch Isolation” procedure tests for a complete failure of
the safety switches and will provide similar results as the “Dielectric
Withstand” test. Although the “Dielectric Withstand” procedure allows for
the testing of a partial failure of the switches, such a failure is considered
to be highly unlikely due to the following:

* Redundant safety switch design

o Safety switches are each rated for 1 million cycles

¢ EDIM is designed and tested for a minimum of 550 cycles

s Energy does not arc across the safety switches. Energy is transferred
only after the switches have been closed and are in direct contact.
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h. Modification to the “Leakage current test” to clarify the test equipment
needed to perform this maintenance test. Performance of this test with
the mains on the applied part (left paddle plate) is redundant and
unnecessary since the surge protectors are bi-directional components and
should function the same in both directions. Modifications are:

e Specified the use of an electrical safety or leakage current analyzer.
e Deleted instructions to perform test with mains on the applied part (i.e.
re-perform test with the analyzer hooked up to the left paddle plate).

i. Added notation a monophasic external defibrillator is required to perform
the “Over-Voltage Protection” test. This test verifies that the over-voltage
protectors limit the output voltage from the EDIM to less than 800-volts. A
monophasic external defibrillator is required for this test in order to
achieve a voltage greater than 800-volts at the voltage protectors, when
no load is connected to the EDIM output.

j- Deletion of the “Waveform verification” test. Waveform integrity was tested
in design verification testing and is verified 100% in manufacturing.
Waveform would not be affected by an EDIM component failure. Proper
energy transfer is also verified in the attenuation test already performed as
part of the EDIM maintenance procedure.

Modifications to the instructions for Heart Wire placement in the IFU and
Operator’'s Manual:

k. Minor modifications to the graphics and description of the Heart Wire
placement technique used in clinical trials.

I. Added an alternative method for Heart Wire placement as used in clinical
practice.

Table 6 provides a comparison of the proposed and current Instructions for Use
and Operator's Manual. A redlined and clean copy of the proposed IFU and
proposed Operator's Manual may be found in Appendices A and B and the
current IFU and Operator's Manual may be found in Appendices D and E,
respectively.
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Table 6: Comparison of Modified and 510(K) Cleared IFU and Operators Manual

Modified IFU

1 Removed restriction to
use with only
“monophasic” external
defibrillators. Substituted
“monophasic” with

A reusable External Defibrillator Interface Module
(EDIM), which interfaces between a monophasic, low
energy, external defibrillator and the Heart Wires. The
EDIM reduces the output energy from the defibrillator
to a low energy shock delivered through the Heart

A reusable External Defibrillator Interface
Module (EDIM), which interfaces between a
compatible low energy external defibrillator and
the Heart Wires. The EDIM reduces the output
energy from the defibrillator to a low energy

“compatible” Wires. shock delivered through the Heart Wires.

2 The Syncrus System components must be used in The SYNCRUS™ System components must be
conjunction with a monophasic, low energy external used in conjunction with a compatible low
defibrillatar, an external pacemaker, and pacing cables energy external defibrillator, an external
that connect the Heart Wires to the external pacemaker, and pacing cables that connect the
pacemaker. Heart Wires to the external pacemaker.

The user supplies the external defibrillator, external The user supplies the external defibrillator,
pacemaker, and pacing cables. external pacemaker, and pacing cables.

3 Refer to the SYNCRUS™ System Operator's
Manual (Required User Supplied Components
section) for a list of compatible external
defibrillators, external pacemakers and pacing
cables that have been tested with the Guidant
SYNCRUS™ System.

4 The Guidant Syncrus System is compatible with The SYNCRUS™ System is not compatible with

monophasic low energy external defibrillators only. all low energy external defibrillators. Refer to
the SYNCRUS™ System Operator’s Manual
(Required User Supplied Components section)
for a list of compatibte external defibrillators.

5 The EDIM attenuates the energy output of a The EDIM attenuates the energy output of a

monophasic, low-energy external defibrillator down to
3% of its original joule output. The EDIM produces an
energy transfer of 3% (+/- 1%) on the input energy from
the defibrillator. Since the circuitry of the EDIM consists

compatible low energy external defibrillator down
to 3% of its original joule output. The EDIM
produces an energy transfer of 3% (+/- .2/-.4%) on
the input energy from the defibrillator. Since the
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of a passive voltage divider network, the attenuation
consists of a uniform reduction of input voltage, resulting
in an output waveform identical to that of the
defibrillators waveform, except reduced in magnitude
(Figure 5).

circuitry of the EDIM consists of a passive voltage
divider network, the attenuation consists of a
uniform reduction of input voltage, resulting in an
output waveform identical to that of the
defibrillators waveform, except reduced in
magnitude (Figure 5).

6 Deleted sentence;
“Figures 2 through 4
illustrate heart wire
placement as performed
in clinical trials.”

(The modified version of
the IFU demonstrates two
methods of heart wire
placement, one method
used in clinical practice
and an alternative method
used in the European
clinical trial for defails see
Appendix A)

Figures 2 through 4 illustrate heart wire placement as
performed in clinical trials.

Figures 2 through 3 illustrate examples of
alternative Heart Wire placement techniques as
used in clinical practice.

Figure 2. SYNCRUS Heart Wire Placement
Technique A

Figure 3. SYNCRUS Heart Wire Placement
Technique B (used in clinical trials in Europe).

7 Minor modifications to
graphics and description
of Heart Wire placement
technique:

Left Atrial Heart Wire {unipolar)

« Cardioversion Electrode (yeflow wire): Use the
attached curved needle to affix the cardioversion
electrode to the left atrial myocardium on the
atrioventricular (AV) groove between the left and right
pulmonary veins in an “S” pattern as illustrated in Figure
2 for optimal results. After the cardioversion electrode is
affixed, cut off the curved needle and discard it. Place a
slight bend or kink at the end of the electrode.
Puimonary veins AV groove

Right Atrial Heart Wire (tripolar)

* Cardioversion Electrode (yellow wire): Use the
attached curved needle to affix the cardioversion

electrode into the right atrial myacardium it an “S”
pattern as shown in Figure 3 for optima! results, After the

Left Atrial Heart Wire (unipolar)

Cardioversion Electrode (yellow wire): Use the
attached curved needle to affix the cardioversion
electrode to the left atrial myocardium. After the
cardioversion electrode is affixed (see Figures
2a and 3a), cut off the curved needle and
discard it. Place a slight bend or kink at the end
of the electrode.

Right Atrial Heart Wire (tripolar)

Cardioversion Electrode (yellow wire): Use the
attached curved needle to affix the cardioversion
electrode to the right atrial myocardium. After
the cardioversion electrode is affixed (see
Figures 2b and 3b), cut off the curved needle
and discard it. Place a slight bend or kink at the
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cardioversion electrode is affixed, cut off the curved
needle and discard it. Place a slight bend or kink at the
end of the electrode.

Placement should be made to maximize the atrial
muscle mass between the right atrial cardioversion
electrode and the left atrial cardioversion electrode.

Pacing Electrode (black and biue wires): Use the
attached curved needle to affix the bipoiar pacing
electrodes into the right atrial myocardium. For optimal
cardiac pacing, bury both the anode and cathode in the
myocardium. After the pacing electrodes are affixed, cut
off the needle and discard it. Place a slight bend or kink
at the end of the anode electrode.

Ventricular Heart Wire (bipolar)

* Pacing Electrodes {black and white wires): Use the
attached curved needle to affix the bipolar pacing
electrodes into the myocardial tissue of either the right
or left ventricle as illustrated in Figure 4 for optimal
results. The positive pacing electrode (anode) is
attached to the needle, while the negative electrode
{cathode) is contained in the 4 mm long bullet. For
optimal cardiac pacing, bury both the anode and
cathode in the myocardium. After pacing electrodes
are affixed, cut off the curved needle and discard it.
Place a slight bend or kink at the end of the anode
electrode,

end of the electrode.

Placement should be made to maximize the
atrial muscle mass between the right atrial
cardioversion electrode and the left atrial
cardioversion electrode.

Pacing Electrodes (black and blue wires): Use
the attached curved needle to affix the bipolar
pacing electrodes to the right atrial myocardium.
For optimal cardiac pacing, bury both the pacing
electrode and bullet in the myocardium. After
the pacing electrodes are affixed (see Figures
2b and 3b), cut off the needle and discard it.
Place a slight bend or kink at the end of the
pacing electrode.

Ventricular Heart Wire (bipolar)

Pacing Electrodes (black and white wires): Use
the attached curved needle to affix the bipolar
pacing electrodes into the myocardial tissue of
either the right or left ventricle. For optimal
cardiac pacing, bury both the pacing electrode
and bullet in the myocardium. After the pacing
electrodes are affixed (see Figures 2¢ and 3c),
cut off the curved needle and discard it. Place a
slight bend or kink at the end of the pacing
electrode.

8 Added description of the
alternative HW placement
technique.

See Redlined IFU in Appendix A for additional
Heart Wire placement option

9 Reworded step 4 in the
Instructions for Use.

Attach a yellow cardioversion connector provided with
the Syncrus Left and Right Atrial Heart Wires. This is
done by threading the Heart Wire cardioversion lead
through the pinhole on the backside of the connector
and pushing the pin into the connector, Make sure there
is good electrical contact between the Heart Wire

Attach the yellow cardioversion connectors
provided with the SYNCRUS™ Heart Wires to the
yeilow cardioversion wires on the Left and Right
Atrial Heart Wires. This is done by threading the
Heart Wire cardioversion lead through the pinhole
on the backside of the connector and pushing the
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cardioversion lead and the yellow cardioversion
connector,

pin into the connector. Make sure there is good
electrical contact between the Heart Wire
cardioversion lead and the yellow cardioversion

nual:

connector.

10

Deleted "monophasic” and

A reusable External Defibrillator Interface Module

A reusable External Defibriltator Interface Module

added “compatible” from {EDIM), which interfaces between a monophasic, low- (EDIM), which interfaces between a compatible
reference to defibrillator energy, external defibrillator and the Heart Wires. The low energy external defibrillator and the Heart
EDIM reduces the output energy from the defibrillator to | Wires. The EDIM reduces the output energy from
a low energy shock delivered through the Heart Wires. the defibrillator to a low energy shock delivered
through the Heart Wires.

11 | Deleted “monophasic” and | The Syncrus System compaonents must be used in The SYNCRUS™ Systern companents must be
added “compatible” from conjunction with a monophasic, low energy external used in conjunction with a compatible low energy
reference to defibrillator defibrillator, an external pacemaker, and pacing cables external defibrillator, an external pacemaker, and
Added referral to list of that connect the Heart Wires to the external pacemaker. | pacing cables that connect the Heart Wires to the
compatible defibrillators. The user supplies the external defibrillator, external external pacemaker. The user supplies the

pacemaker, and pacing cables. external defibrillator, external pacemaker, and
pacing cables.
Refer to section on Required User Supplied
Components for a list of compatible external
defibrillators, external pacemakers and pacing
cables that have been tested with the Guidant
SYNCRUS™ System.

12 | Deleted “monophasic” and To perform internal atrial cardioversion, the To perform internal atrial cardioversion, the
added “compatible” from cardioversion connectors on the Left and cardioversion wires on the Left and Right Atrial
reference to defibrillator Right Atrial Heart Wires must be connected to the Heart Wires must be connected to the

Syncrus™ Cardioversion Extension SYNCRUS™ Cardioversion Extension Cable and
. EDIM. The hospital must supply a compatible low
Cable and _EDIM. The hospital must supply a energy external defibrillator.
monophasic low energy external
defibrillator.
13 | Added “compatible” to The Syncrus™ EDIM is a non-sterile and reusable The SYNCRUS™ EDIM is a non-sterile and

description of defibrillator.

device that aliows the energy from an external
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defibriltator to be transmitted through the Left and Right | compatible external defibrillator to be transmitted
Atrial Heart Wires directly to the patient’s myocardium. through the Left and Right Atrial Heart Wires
directly to the patient’s myocardium.
14 | Deleted “monophasic” The EDIM should only be used with a monophasic, low- | The EDIM should only be used with a compatible

added “compatibie” Added
referral to Required User
Supplied Components
section.

energy external defibrillator.

Perform functional checks on the Syncrus™ EDIM daily
and monthly (see section on Maintenance and
Calibration).

low energy external defibrillator (see section on
Required User Supplied Components).
Perform functional checks on the SYNCRUS™
EDIM as described in the Maintenance and
Calibration section.

15

Added a list of the biphasic
external defibrillators.

Specified need for biphasic
external defibrillators with
external paddles.

Added note:

Zoll biphasic defibrillators
will not discharge energy
into the EDIM.

Corrected identification of
monophasic defibrillators:
Deleted the exclusion of
biphasic defibrillators from
the Medtronic Physio-
Control LIFEPAK" listing.
Used proper manufacturer's
names and trademarking.

Specified monophasic
model for the Zoll M Series
defibrillator.

6.0 REQUIRED USER SUPPLIED COMPONENTS

To apply Syncrus™ atrial cardioversion therapy, the user
must supply a monophasic low energy external
defibrillator, an external pacemaker, and the appropriate
pacing cables.

Below is a list of compatible external defibrillators,
pacemakers and pacing cables that have been tested
with the Guidant Syncrus™ System.

External pacemaker:

* Medtronic Dual-Chamber Model 5388 External
(Temporary) Pulse Generator

+ Medtronic Single-Chamber Model 5348 External
(Temporary) Pulse Generator

Pacing cables:
» Medtronic 5433A Reusable EPG atrial safety cables

» Medtronic 5433V Reusable EPG ventricular safety
cables

» Medtronic 5487 6 ft. sterile disposable patient safety
cables

6.0 REQUIRED USER SUPPLIED
COMPONENTS

To apply SYNCRUS™ atrial cardioversion
therapy, the user must supply a compatible low
energy external defibrillator, an external
pacemaker, and the appropriate pacing cables.
Below is a list of compatible external defibrillators,
pacemakers and pacing cables that have been
tested with the Guidant SYNCRUS™ System.

External pacemaker:
¢ Medtronic Dual-Chamber Model 5388 External
(Temporary) Pulse Generator

+ Medtronic Single-Chamber Model 5348 External
(Temporary) Puise Generator

Pacing cables:
» Medtronic 5433A Reusable EPG atrial safety
cables

» Medtronic 5433V Reusable EPG ventricular
safety cables
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* Medtronic 5487 6 fi. sterile disposable patient
Monophasic, low-energy external defibrillator with R- safety cables
wave synchronization capability:
* Medtronic Physio-Control LifePak™ 9, 10, 11, 12 Biphasic, low energy external defibrillator with R-
{excluding 3D Biphasic™ wave synchronization capability and external
» Technology) defibrillator paddies:
« Agilent (Hewlett Packard) Codemaster™ defibrillator | ® Medtronic Physio-Control LIFEPAK® 12 and
. . . LIFEPAK® 20 defibrillators
» Zoll Medical Corporation defibrillator . N )
« Agilent (Philips Medical) Heartstream™ or
HeartStart XL and XLT defibrillators
Note:The Zoil M Series biphasic defibritlator will
not discharge energy into the SYNCRUS™ EDIM.
Monophasic, low energy external defibrillator with
R-wave synchronization capability:
» Medtronic Physio-Control LIFEPAK® 9, 10, 11,
12 defibrillators
¢ Agilent (Philips Medical) CodeMaster™
defibrillator
» Zoll M Series defibrillator with monophasic
capability
16 | SECTION 7.0 WARNINGS | The Guidant Syncrus System is compatible with The SYNCRUS™ System is not compatible with
monophasic low energy external defibrillators only. all low energy external defibrillators. See section
on Required User Supplied Components for a list
of compatible external defibrillators.

17 | Added temporary Wire fracture, dislodgement, abrasion and/or an Wire fracture, dislodgement, abrasion and/or an
pacemaker to PSA device incomplete connection can cause a periodic or continual | incomplete connection can cause a periodic or
for establishing baseline loss of pacing and sensing, possibly resuiting in continual loss of pacing and sensing, possibly
A temporary pacemaker will | inappropriate delivery of conversion therapy. Connect resulting in inappropriate delivery of conversion
obtain the same results as g | the pacing connector pins for baseline measurements to | therapy. Connect the pacing connector pins for
pacing system analyzer, a pacing system analyzer (PSA) and evaluate the baseline measurements to a pacing system
whirh manv hasnitals dn nat | placement by determining R-wave amplitude, pacing analyzer (PSA) or temporary pacemaker and
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which many hospitals do not
carry,

threshold, and pacing lead impedance. Secure the
Syncrus Heart Wires by taping the cardioversion
connectors and pacing pins to the patient's body untit
needed.

evaluate the placement by determining R-wave
amplitude, pacing threshold, and pacing lead
impedance. Secure the SYNCRUS™ Heart Wires
by taping the cardioversion connectors and pacing
pins to the patient’s body until needed.

18 | Section 9.0 ATTACHING Same as IFU, see rows 6 and 7 above. Same as IFU, see rows 6 and 7 above.
THE SYNCRUS™ HEART
WIRES TO THE
MYOCARDIUM

19 | SECTION 11.1 i is recommended that the foliowing maintenance It is recommended that the following maintenance
MAINTENANCE AND procedure be performed on a daily basis to ensure procedure be performed every 3 months to ensure
CALIBRATION: proper function of the Syncrus™ EDIM. proper function of the SYNCRUS™ EDIM. Also
Changed daily maintenance perform a full maintenance test if the EDIM has
to every three months. been droppedv onto a hard surface prior to using
(Refer to changes to the EDIM again.
maintenance procedure,
bultet ‘d’ above).

20 | SECTION 11.2.1 11.2.1 Other Equipment 11.2.1 Other Equipment

MAINTENANCE AND
CALIBRATION:

Revised list of test
equipment needed to
perform full maintenance
test procedure:

Added eiectrical safety
analyzer or leakage current
analyzer

Replaced hi pot tester with
ohmmeter

Deleted need for an
oscilloscope

Deleted iisting of specific

+ External defibrillator (see section on Required User
Supplied Components for compatible defibrillators)

« Impulse 3000 or 4000 defibrillator analyzer (DNI
Nevada, Inc., Carson City, NV, USA) or equivalent.

* Syncrus™ EDIM maintenance test fixture (Guidant
Cardiac Surgery order #TX-5200)

» Syncrus™ Cardioversion Cable test adapter; two

required (Guidant Cardiac Surgery order #TX-5300).

Hypertronics p/n YPN025-002G may also be used.
+ Hi-pot tester capable of 4 kV AC output
» Oscilloscope with high voltage probe

» External defibrillator (see section on Required
User Supplied Components for compatible
defibrillators)

¢ Ohmmeter

» Electrical safety analyzer or leakage current
analyzer

+ Defibriltator analyzer

SYNCRUS™ EDIM maintenance test fixture
{Guidant Cardiac Surgery order #TX-5200)
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manufacturer and brand for
the defibrillator analyzer

Syncrus™ EDIM maintenance test
Syncrus ™ Cardioversion Cable test adapter fixture TX-
5200 TX-5300 (2 required)

SYNCRUS™ Cardioversion
Cable test adapters — two required (Guidant
Cardiac Surgery order #TX-5300). Hypertronics
p/n YPN025-002G may also be used.

21

Reordered sequence of
tests based on equipment
set up and use, to improve
efficiency of testing.

See Operator's Manual, Appendix E

See Draft Operators Manual, Appendix B

22

Revised the “Dielectric
withstand” test that requires
a hi pot tester to a “Safety
switch isolation” test that
performs the test with an
chmmeter.

(Refer to changes to
maintenance procedure,
buliet ‘g’ above).

7.0 Dielectric withstand
Test Setup:

7.1 Connect the Syncrus™ Cardioversion Extension
Cable to the Syncrus™ EDIM.

7.2 Connect the Cardioversion Cable test adapters to
the Syncrus™ Cardioversion

Extension Cable.

7.3 Electrically short the output terminals on the test
adapters.

7.4 Attach the EDIM maintenance test fixture to the
Syncrus™ EDIM. The test fixture should wrap around
the left side of the EDIM and the latching mechanism
should be located on the same side as the EDIM output
terminals when properly installed for this test (see Figure
6}.

7.5 Connect the positive hi-pot output lead to the
Syncrus™ EDIM left paddle plate via the electrical
connector on the EDIM maintenance test fixture.

7.6 Connect the negative hi-pot lead to the shorted
outout terminals on the Cardioversion Cable test

2.0 Check safety switch isolation

Equipment Used:

Ohmmeter

SYNCRUS™ Cardioversion Cable test adapters
(2)

Test Setup:

Connect the SYNCRUS™ Cardioversion
Extension Cable to the SYNCRUS™ EDIM.
Connect the Cardioversion Cable test adapters fo
the output connectors on the SYNCRUS™
Cardioversion Extension Cable.

Connect an chmmeter lead to each of the test
adapters.

With the safety push button on the EDIM in its
normal “up” position, the chmmeter should read
open (i.e. no continuity). With the safety push
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output terminals on the Cardioversion Cable test button depressed, the ohmmeter should read
adapters. between 55 — 65 ohms.

Figure 6. The EDIM maintenance test fixture shown
properly installed to the Syncrus™ EDIM.
Set the hi-pot tester to output 4000 Voits AC. The EDIM
right safety push button should not be depressed for this
check.
Slowly raise the voltage to 4000 Volts AC and remain at
that voltage for 1 minute. There should be no arcing or
tripping of the hi-pot’s limit detector and the current flow
should be less than 33 mA.
23 | Simplified the “l.eakage 1 Check leakage current Check leakage current
current test™ Note: the leakage current limits specified are for the Equipment Used:
Specified the use of an Syncrus™ EDIM only. Any Electrical safety analyzer or leakage current
electrical safety or leakage | |eakage current inherent in the leakage tester must be analyzer
current analyzer to perform | gentified and deducted from the tester readout before SYNCRUS™ Cardioversion Cable test adapters
test. applying the leakage current limits. (2)
Deleted need to perform test | patient Leakage Current (Mains on Paddle Plates) SYNCRUS™ EDIM maintenance test fixture
with mains on the applied Test Setup:
part (i.e. redoing test with est Selup: o .
the analyzer hooked up to | 1.1 Connect the Syncrus™ Cardioversion Extension Note: the leakage current limits specified are for
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Cardiac Surgery

the left paddle plate)

The modifications are
intended to clarify test
equipment needed to
perform the test.
Additionally, performing test
with the mains on the
applied part (left paddle
plate) is redundant and
unnecessary. The surge
protectors are bi-directional
components and should
function the same in both
directions.

Cable to the Syncrus™ EDIM.

1.2 Connect a Cardioversion Cable test adapter to each
output connector on the

Syncrus™ Cardioversion Extension Cable. Electrically
short the two output terminais on the test adapters.

1.3 Connect a current measuring device to the shorted
output terminals of the test adapters.

1.4 Attach the EDIM maintenance test fixture to the
Syncrus™ EDIM. The test fixture should wrap around
the right side of the EDIM and the latching mechanism
should be located on the same side as the EDIM output
terminals when properly installed for this test (see Figure
5).

1.5 Depress the Syncrus™ EDIM safety push button
with the movable arm of the test fixture. Latch the
movable arm and verify that the EDIM safety push
button is fully depressed.

Figure 5. The EDIM maintenance test fixture shown
properly installed to the Syncrus™ EDIM.

The Syncrus™ EDIM shall not allow greater than 10pA

the SYNCRUS™ EDIM only. Any leakage current
inherent in the leakage tester must be identified
and deducted from the tester readout before
applying the leakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup:

Connect the SYNCRUS™ Cardioversion
Extension Cable to the SYNCRUS™ EDIM.

Connect the Cardioversion Cable test adapters to
the output connectors on the SYNCRUS™
Cardioversion Extension Cable. Electrically short
the two output ferminals on the test adapters.

Connect the shorted test adapters to the ground
terminal on the electrical safety or leakage current
analyzer.

Attach the EDIM maintenance test fixture to the
SYNCRUS™ EDIM. The test fixture should wrap
around the right side of the EDIM and the latching
mechanism should be located on the same side as
the EDIM output terminals when properly instalied
for this test (see Figure 5).

Depress the SYNCRUS™ EDIM safety push
button with the movable arm of the test fixture.
Latch the movable arm and verify that the EDIM
safety push button is fully depressed.

Make an electrical connection between the EDIM
maintenance test fixture (via the lock nut) and an
ECG terminal of the analyzer (i.e. RL connection).

Using the appropriate setting for the analyzer,
apply either 120-volts or 240-volts {determined by
the voltage powering the analyzer} to the EDIM.
Descriptors for the analyzer test mode may include

b
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leakage current when a 240-volt source is connected (or
5A leakage current when a 120 volt source is
connected) to the left paddie plate and the current
measuring device is attached to the output jacks
electrically tied together and shorted to ground. The
EDIM safety push button should be depressed for this
check.

Patient Leakage Current (Mains on the Applied Part) -
The Syncrus™ EDIM shall not allow greater than 10 pA
leakage current when a 240 volt source is connected (or
5pA leakage current when a 120 volt source is
connected) to the output jacks electrically tied together
and the measuring device is attached to the left paddle
plate and shorted to ground. The EDIM safety push
button should be depressed for this check.

CAUTION: Do not depress the Syncrus™ EDIM safety
push button with anything that is electrically common
with your body. Serious injury may occur.

“Lead Isolation to Ground” or “Patient Lead
Isolation Test”.

The SYNCRUS™ EDIM shall not allow greater
than 10uA leakage current when 240-volts are
applied by the analyzer (or 5¢A leakage current
when 120-volts are applied) to the EDIM,

CAUTION: Do not depress the SYNCRUS™

EDIM safety push button with anything that is
electrically comman with your body. Serious injury
may oCCur.

24

Note added to test #5 (#4 in
modified version) that a
monophasic external
defibrillator needs to be
used to perform the “Over-
voltage protection” test.

Note: This test verifies that the over-voltage
protectors limit the output voltage from the EDIM
to less than 800-volts. A monophasic external
defibrillator needs to be used for this test in order
to achieve a voltage greater than 800-volts at the
voltage protectors when there is no load
connected to the EDIM output.

25

Deleted the “waveform
verification” test

Waveform integrity was
tested in design verification
testing and is verified 100%
in manufacturing.
Waveform would not be
affected by an EDIM
component failure. Proper

8. Waveform verification
Test Setup — Part 1:

1. Connect the external defibrillator paddles to the
defibrillator analyzer.

2. Connect the oscilloscope to the oscilloscope output
jack on the defibrillator

analyzer.
3. Set the defibrillator to 10 joules output. Use the
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energy transfer is also
verified in the attenuation
test already performed as
part of the EDIM
maintenance procedure.

oscilloscope to capture the waveform of the external
defibrillator discharging directly into the defibrillator
analyzer. Label this waveform “External Defibrillator
Waveform”,

Test Setup — Part 2:

1. Connect the Syncrus™ Cardioversion Extension
Cable to the Syncrus™ EDIM.

2. Connect the Cardioversion Cable test adapters to the
Syncrus™ Cardioversion Extension Cable.

3. Connect the test adapters to the defibriliator analyzer.

4. Connect the oscilloscape to the oscilloscope output
jack on the defibrillator analyzer.

5. Set the external defibrillator to 360 joules output.

Discharge the external defibriliator into the
Syncrus™EDIM. Capture the output waveform of the
EDIM with the oscilloscope. Label this waveform
“Syncrus™ EDIM Waveform”. Compare the two
waveforms from Part 1 and 2 of this test. They should be
very similar in shape, maximum voltage, and duration. If
any voltage spikes or “noise” are present on the EDIM
waveform that are not present on the external
defibrillator waveform after the initial discharge of the
external defibriliator, discontinue use of the Syncrus™
EDIM and contact Guidant Cardiac Surgery (Santa
Clara, CA) for further instructions.

NOTE: There may be some voltage spikes or “noise”
present in the external

defibrillator waveform that are not present on the
Syncrus™ EDIM output waveform. This is a normal
condition.

\o?
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SECTION 8. PRODUCT LABELING
PACKAGING LABELS

There have been no changes to the Product iabels. Labels may be found in
Appendix F.

INSTRUCTIONS FOR USE
The revised IFU may be found in Appendix A.

OPERATORS MANUAL

The revised Operator's Manual may be found in Appendix C

INDICATIONS FOR USE STATEMENT

No changes have been made to the indications for use. Refer to Section 11 for
Indications for Use Statement.

Confidential Page 54 of 59
Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

}0

=



Records processed under FOIA Request 2014-7272; Released 10/23/14

Guidant Corporation Syncrus System —‘K020701
Cardiac Surgery Special 510(k)

SECTION 9. DESIGN CONTROL ACTIVITIES SUMMARY

Guidant has a Design Control and Risk Management procedure. A Risk
Management profile is created by the contributing effort of representatives from
different functional groups, for example: R&D, Quality, Manufacturing, Regulatory
Affairs, Marketing, and Clinical Affairs. The project leader and quality engineer on
the project are responsible for developing, implementing, and ensuring that
control measures are performed, data is recorded, and the Project Risk
Management is updated as necessary.

Method of Risk Analysis

An analysis of potential failure modes for the Syncrus System was conducted in
accordance with Guidant’'s Project Risk Management procedure and consists of
a review of the Risk Analysis for the Syncrus System, The design FMEA for the
Extension Cable, heart wires and EDIM. This procedure complies with
ANSI/ASQC ISO/EN 46001 Quality Assurance in Design/Development,
Production, Installation and Service; ANSI/ASQC ISO/EN 46004 Quality
Management and Quality System Elements — Guidelines; FDA Design Control
Guidance for Medical Device Manufactures; 21 CFR 820 Quality System
Regulation and EN ISO 14971: 2000 Medical Devices — Application of risk
management to medical devices.

The Risk Analysis and FMEA documents may be found in Appendix G

Confidential Page 55 of 59

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

20

3



Records processed under FOIA Request 2014-7272; Released 10/23/14

Guidant Corporation Syncrus System — K020701
Cardiac Surgery Special 510(k)

SECTION 10. DECLARATION OF CONFORMITY

As required by the risk analysis, all verification and validation activities for the
Syncrus System were performed by the designated individual(s) and the results
of the activities demonstrated that the predetermined acceptance criteria were

QMM%W /z/cf/ 02

/((a ne Hanson Date
[ frector of Quality

Guidant Cardiac Surgery’s manufacturing facility is in conformance with the
design control procedure requirements as specified in 21 CFR 820.30 and the
records are available foy review.

/ e 12/ J0z
wéndy &i Date
Director 0f Operations
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SECTION 11: STATEMENT OF MODIFICATIONS

The modifications to the Syncrus System have not altered the fundamental
technology of the Predicate Device.
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SECTION 12: 510(k) SUMMARY

This summary of 510(K) safety and effectiveness information is submitted in
accordance with the requirements of SMDA 1990 and 21 CFR 807.92.

A. Name, Address, Phone and Fax number of Applicant
Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054

Tel: (408) 845-1910
Fax: (408) 845-1855

B. Contact Person
Debbie Cogan
Regulatory Affairs Associate

C. Date Prepared
December 6, 2002

D. Device Name

Trade Name: Syncrus Internal Cardioversion System

Classification Name: ELECTRODE, PACING AND CARDIOVERSION,
TEMPORARY, EPICARDIAL

Product Classification Code: NHW

Device Classification: Class 2

Establishment Registration: 2953148

E. Device Description

The Syncrus System consists of three components:

e Three temporary heart wires sutured onto the heart during open-heart
surgery. The wires include a unipolar defibrillation heart wire (left atrium), a
bipolar pacing/sensing heart wire (right or left ventricle) and a tripolar
defibrillation and pacing and sensing heart wire (right atrium).

G
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e An attenuator box (External Defibrillator Interface - Module EDIM). The EDIM
attenuates the delivered energy from a standard, low energy defibrillator by
97% (50 - 360 Joules to 1.3 — 11.5 Joules).

e A cardioversion extension cable, which connects the defibrillation heart wires
to the EDIM.

The user must supply an external, low-energy defibrillator that is capable of

synchronized cardioversion, an external pacemaker, and temporary patient

cables to connect the pacemaker to the patient. The Syncrus System is
designed to perform the following cardiac rhythm management functions:

e Atrial pacing and electrocardiogram sensing
e Ventricular pacing and electrocardiogram sensing
e Atrial defibrillation using low energy, synchronized cardioversion.

F. Intended Use

The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in
post-operative cardiac surgery patients who require temporary atrial or
ventricular pacing/sensing and/or atrial cardioversion.

G. Substantial Equivalence

Guidant proposes that the Syncrus System is substantially equivalent to the
Syncrus System (K020701). The subject device is substantially equivalent to the
predicate device with regard to intended use, indications, device characteristics,
method of use, labeling, materials, and safety feature.

H. Device Testing Results and Conclusions
Guidant Cardiac Surgery performed bench testing to confirm that the Syncrus

System may be used with a biphasic defibrillator. All bench testing results met
specified requirements.
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Figure 1.

Guidant SynemSYNCRUSTM System

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable

3 TN e Tl sy

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are
sold separately from the EDIM and Cardioversion Extension Cable.

2
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INSTRUCTIONS FOR USE

Carefully read all instructions prior to use. Observe all wamings and precautions noted
throughout these instructions.

SYSTEM DESCRIPTION: |

The Guidant SynerusSYNCRUS ™ System provides low energy internal cardioversion
therapy to treat postoperative atrial fibrillation via SyerusSYNCRUS "™ Heart Wires placed
directly on the patient’s heart. The system-System’s functions also include temporary atrial

and ventricular pacing and ECG sensing capabilities.
The SyrerusSYNCRUS™ System consists of the following components: |

e Three single use Heart Wires that are attached to the myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires transmit
low energy shocks to the patient’s heart for electrical atrial cardioversion. The Heart
Wires also provide for temporary cardiac pacing and ECG sensing capabilities.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between a
eonephasie; compatible low- energy; external defibrillator and the Heart Wires. The
EDIM reduces the output energy from the defibrillator to a low energy shock delivered
through the Heart Wires.

e A reusable Cardioversion Extension Cable that connects the Heart Wires to the EDIM.

The SynerasSYNCRUS'™ System components must be used in conjunction with a
menephaster-compatible low energy external defibrillator, an external pacemaker, and pacing
cables that connect the Heart Wires to the external pacemaker. The user supplies the external
defibrillator, external pacemaker, and pacing cables.

Refer to the SYNCRUS™ System Operator’s Manual (Required User Supplied Components
section) for a list of compatible external defibrillators, external pacemakers and pacing cables
that have been tested with the Guidant SYNCRUS™ Svystem.

INDICATIONS FOR USE: [
The Guidant SyrertsSYNCRUS™ Internal Cardioversion System is indicated for use in |

post-operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.

3 2
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CONTRAINDICATIONS:

There are no known general contraindications for temporary post surgical heart wire leads.
Patient anatomy and medical condition, however, should determine the use and implantation
procedure.

WARNINGS:

¢ The Guidant-SynerusSYNCRUS™ System is not compatible with menephasie-all low

energy external defibrillators-enly._Refer to the SYNCRUS™ Systern Operator’s Manual

{(Required User Supplied Components section) for a list of compatible external
defibrillators.

¢ Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

o The SyrerusSYNCRUS™ Heart Wires provide a direct path for electrical current flow to
the patient’s heart. DO NOT touch the heartswireHeart Wire leads or the EDIM (when
connected to the Heart Wires) with your bare hands or with anything that may deliver
static (electrostatic discharge). Avoid the possibility of unintentional contact between the
wire leads, including extension cable, and any equipment used as well as any conductive
surface contact. Line powered equipment used in the vicinity of the patient must be
properly grounded.

e The SyrerssSYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely
for use with Synerusthe SYNCRUS™ Heart Wires.

e DO NOT connect the Heart Wires to an)r/ equipment other than that specified in these

instructions and the SynerusSYNCRUS ™ System Operator’s Manual. Patient injury or
death may result.

o If the SynerusSYNCRUS™ Systems EDIM has been dropped-ente-a-hard-surface,
perform a FULL maintenance test as described in the SynerusSYNCRUS™ System
Operator’s Manual (Maintenance and Calibration section) prior to using the EDIM
again. Dropping the EDIM may damage internal components, possibly rendering the
device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and evaluate
the placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the SyrerusSYNCRUS ™ Heart Wires by taping the cardioversion
connectors and pacing pins to the patient’s body until needed.

4 2
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e Although pliable, the lead body is not designed to tolerate excessive flexing, bending, or
tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s body
until needed. Minimize manipulation of the heart-wiresHeart Wires.

e Equipment and accessories connected to the Guidant SynrerusSYNCRUS™ System shall |
comply with [EC-601-1, type CF. l

PRECAUTIONS:

o SynerusSYNCRUS'™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO |
NOT REUSE.

o The SyrerusSYNCRUS'™ Heart Wires are gamma sterilized after packaging. When they |
are received, they are sterile and ready for use. Should the seal or package be wet,
damaged, punctured, or if the seal is broken, do not use or attempt to resterilize. Contact
the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in chinical trials. Physicians should
treat patients in accordance with judgment and experience. Assessment of the patient’s
overall condition and physician discretion should dictate the number of attempts to treat.

e It is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and removal. |

INSTRUCTIONS FOR USE:

1. Attach the SynerusSYNCRUS"™ Heart Wires to the patient’s myocardial surface [
during cardiac surgery in the following order and before the patient’s chest is closed.
The described fixation techniques #sare furnished for informational purposes only. |
The physician may choose to vary the fixation technique in accordance with judgment
and experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional—Figures

Left Atrial Heart Wire (unipolar)

e Cardioversion Electrode (yellow wire): Use the attached curved needle to affix
the cardioversion electrode to the left atrial mvocardium. After the cardioversion
electrode is affixed (see Figures 2a and 3a). cut off the curved needle and discard

it. Place a slight bend or kink at the end of the electrode.

5 Z\L
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Right Atrial Heart Wire (tripolar)
o Cardioversion Electrode (vellow wire): Use the attached curved needle to affix
the cardioversion electrode to the right atrial tvocardium. After the

cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved

needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be¢ made to maximize the atrial muscle mass between the right

atrial cardioversion electrode and the left atrial cardioversion electrode.

o ___Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing ¢lectrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the
pacing electrodes are affixed (see Figures 2b and 3b). cut off the needle and

discard it. Place a slight bend or kink at the end of the pacing electrode,

Ventricular Heart Wire (bipolar)
o Pacing Electrodes (black and white wires): Use the aitached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or

left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢

and 3c¢), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used in
clinical practice.

6 213

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




Récords bréceésed under FOIA Eé;mest é014-7272; Released 10/23/14 -

Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in

Europe)

2a. Left Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary
veins.

Left pulmonary
veins

(Lateral-posterior view)

Right atrial
appendage

2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an S’ pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial

myocardium.

(Anterior view)

7,]"\‘
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2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)

/
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3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within
5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial

appendage.
(Lateral view)

3c¢c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)
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I_Jateral-posterior view ]
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Right atrial
appendage

Anterior view -the-myocardtnm—Adter the paeing
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Anterior view

2. Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

3. Use the straight needle on the proximal end of each SynerusSYNCRUS™ Heart Wire |
to externalize the Heart Wires through the chest wall and skin. Once the Heart Wires
are externalized, cut off the thoracic needles, maximizing the length of the exposed
cardioversion leads. Discard the thoracic needles appropriately.

4. Attach the vellow cardioversion connectors provided with the SYNCRUS™ Heart
Wires to the yvellow card10vers1on wires on the Left and nght Atr1a1 Heart eres

Atﬁ&l—Heaft—Wwes— Th1s is done by threadmg the Heart ere cardloverswn lead
through the pinhole on the backside of the connector and pushing the pin into the
connector. Make sure there is good electrical contact between the Heart Wire
cardioversion lead and the yellow cardioversion connector.

i 2)0\
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5. Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining |
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the Synerus SYNCRUS '™ Heart Wires—. Secure the Synerus
SYNCRUS™ Heart Wires by taping the cardioversion connectors and pacing pins to
the patient’s body until needed.

7. When Synerss SYNCRUS™ atrial cardioversion therapy is needed, connect the
yellow cardioversion connectors to the Synerus SYNCRUS™ Cardioversion
Extension Cable. Ensure that the Cable is connected to the EDIM. Apply internal
atrial cardioversion by placing external defibrillator paddles on the paddle plates of
the Syreras SYNCRUS™ EDIM and delivering energy. The EDIM will attenuate the
external defibrillator output energy by approximately 97% (for example, a 100—joule
external shock will result in an approximate 3-joule internal cardioversion shock to
the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

9. To remove the Synerus SYNCRUS ™ Heart Wires, remove any tape holding the |
Heart Wires in place. Apply gentle and continuous external traction to remove the
Heart Wires from the patient--. Special care should be taken when removing the lead
wires from the— atriunatria, due to the relatively thin atrial wall.

10.  Discard the three externalized Heart Wires appropriately.
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ADVERSE EVENTS:

Two studies were conducted with the original Synerus SYNCRUS™ System (TADpole
System) in Europe'. Results from both studies demonstrated that the Guidant Synerus
SYNCRUS™ System was safe and effective for its intended use.

Table 1. Adverse Events Reported Across Studies

Complications # of pts with AE’s % of pts with
(n=538) AE’s

Wire dislodgement 1 0.19%
Cardiac Arrest/VF 1 0.19%
Difficult wire 2 0.37%
extraction

Infection 1 0.19%
Hypoventilation 1 0.19%
Death* 2 0.37%
Total Complications 8 1.48%

POTENTIAL ADVERSE EVENTS:

Based on the literature and Synerss SYNCRUS™ heart-wireHeart Wire implant experience,
the possible physical effects from implantation are listed below.

e Allergic reaction ¢ Infection

e Atrial wall rupture e Lead abrasion

¢ Bleeding e Lecad failure

e Cardiac tamponade e Lead fracture or insulation break

e Difficult wire removal e Lead tip deformation and/or breakage

¢ Displacement dislodgement o Local tissue reaction

e Erosion/extrusion e Loss of sensing or under sensing

e Fibrotic tissue formation e Myocardial injury

e Hematoma e Myocardial irritability

e Histotoxic reaction e Over sensing

e Inappropriate therapy ¢ Post-shock rhythm disturbances

e Incomplete connection with ¢ Random component failures

pulse generator e Threshold elevation
|

CLINICAL TRIALS: |

* Deaths were unrelated to therapy with the SynerusSYNCRUS™ System, |
! For clinical study details refer to Clinical Trial section.
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The Synerus SYNCRUS™ System was studied in the following (2) trials: Pilot Clinical
Investigation for the InControl TADpole Heart Wires (Temporary Atrial Cardioversion Post-

Op Low Energy) and The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion
and Atrial/Ventricular Pacing and Sensing.

Pilot Clinical Investigation for the InControl TADpole Heart Wires (Temporary Atrial
Cardioversion Post-Op Low Energy)

This investigation was designed as an observational non-randomized study to evaluate the
features and functionality of the therapy. The final analysis covers 466 implanted patients.
The mean implant duration of the study population was 7.1 days.

s 22%
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Table 2. Description of the Study Population

Characteristic
Number of patients n=466
Gender
Male 348
Female 116
Unknown 2
Age at Time of Implant
Range (years) 2383
Mean t Standard Deviation 642 +9.2
Cardiovascular Procedures*
CABG 420
Valve Replacement 43
Valve Repair 9

*Cardiovascular procedures are not mutually exclusive of one another.

Arrhythmia Treatment Success and Energy Delivered

Eighty-one patients experiencing a total of 95 AF episodes were treated with the therapy. A
per patient cardioversion overall success rate of 74% and a per episode success rate of 78%
were recorded. The mean number of joules delivered to the patient per successful attempt
was 6.02 Joules. There were an average number of 2.54 cardioversion attempts per
successful episode.

Table 3. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
81 Patients with Arrhythmias
Success No 21 {26%)
Success Yes 60 (74%)
95 Episodes
Success No 21 (22%)
Success Yes 74 (78%)
Joules Delivered per
Successful Attempt
Mean 6.02
SD 2.50
Range 1.5-10.8
Average number of Attempts 2.54
per Successful Episode

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Table 4. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate per Cumulative
Yes/No Attempts Attempt (%) Success Rate
(%)*

1* Attempt Success Yes 40 42.11 42.11
Success No 55

2" Attempt Success Yes 30 45.45 73.70
Success No 36

3" Attempt Success Yes 16 41.03 90.54
Success NO 23

4" Attempt Success Yes 6 37.50 96.85
Success No 10

5™ Attempt Success Yes 2 33.33 98.95
Success No 4

6™ Attempt | Success Yes 1 33.33 100.00
Success No 2

7™ Attempt Success Yes 0 0.00
Success No 2

8" Attempt Success Yes 0 0.00
Success No 2

o' Attempt Success Yes 0 0.00
Success No 1

e From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions after the first, second, third,
fourth etc... attempts using the total successful attempts as the denominator. For example,
42.10 % of the total successful cardioversions resulted from a first cardioversion attempt.
Data illustrates that over 90 % of the total successful cardioversions occurred within the
first three cardioversion attempts. Incremental cardioversion successes were observed as
a result of additional attempts.

Summary of Adverse Events

A total of eight adverse events in seven patients were recorded throughout the duration of the
study.

22
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Table 5. Adverse Events

# of pts with AE’s % of pts with
(n=466) AE’s

Complications (total) 8 1.71%
Wire dislodgement 1 0.21%
Cardiac Arrest/VF 1 0.21%
Difficult wire 2 0.43%
extraction

Infection 1 0.21%
Hypoventilation 1 0.21%
Death* 2 0.43%

* Two deaths were not related to the TADpole System.

The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing

This investigation was designed as a confirmatory observational non-randomized study
intended to optimize the effectiveness of the therapy including keart-wireHeart Wire I
placement. Heart wire placement is illustrated in Figures 1 through 3. The study is an

analysis of 72 implanted patients. The mean implant duration of the study population was 6.2
days.

Table 6. Description of the Study Population

Characteristic n (%)
Number of patients 72
Gender
Male 50
Female 21
Unknown 1
Age at Time of Implant (years)
Range 32-89
Mean + Standard Deviation 65.26 £ 10.6
Mean Ejection Fraction + Standard 57.43£16.96
Deviation (%) (93%)
Cardiovascular Procedures
CABG 71
Mitral Valve Replacement 1
Arrh ia Treatment Success and Energy Delivered

Thirteen patients experiencing a total of 14 AF episodes were treated with the therapy. A per
patient cardioversion overall success rate of 92.3% and a per episode success rate of 92.8%
were recorded. The mean number of Joules delivered to the patient per successful attempt /
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was 7.72 Joules. There were an average number of 1.54 cardioversion attempts per successful

episode.

Table 7. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
13 Patients with Arrhythmias
Success No 1(7.69%)
Success Yes 12 (92.3%)
14 Episodes
Success No 1(7.14%)
Success Yes 13 (92.8%)
Joules Delivered per
Successful Attempt
Mean 7.72
SD 1.73
Range 6-10.8
Average number of Attempts 1.54
per Successful Episode

Table 8. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate | Cumulative
Yes/No Attempts | per Attempt | Success Rate
(%) (%o)*
1" Attempt | Success Yes 10 71.42 66.67*
Success No 4
2" Attempt | Success Yes 4 66.66 93.33
Success No 2
3 Attempt | Success Yes 0 0 93.33
Success No 2
4™ Attempt | Success Yes 1 100.00 100.00
Success No 0

e From the total of successful cardioversions atiempts, the cumulative success rate is

calculated as the percentage of successful cardioversions after the first, second, third and
fourth attempts. For example 66.67% of the total successful cardioversions resulted from
a first cardioversion attempt using the total successful attempts as the denominator. Data
illustrates that over 90 % of the total successful cardioversions occurred within the first 3
cardioversion attempts. Incremental cardioversion successes were observed as a result of

additional attempts.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Summary of Adverse Events
No adverse events were observed in this study.

ENERGY INPUT/OUT ATTENUATION:

The EDIM attenuates the energy output of a menophasiescompatible low-_energy external

defibriltator down to 3% of its original joule output.Fhe EDIM-produces-an-energy-transfer
M&%wheﬁpm—en&gy—ﬁemthe-deﬁbﬂl}a%% Since the circuitry of the EDIM

consists of a passive voltage divider network, the attenuation consists of a umiform reduction
of input voltage, resulting in an output waveform identical to that of the defibrillators
waveform, except reduced in magnitude (Figure 5).

Figure 5. EDIM Input Output Waveform

External Defibrillator Output Waveform  EDIM Output Waveform
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Table 9. Minimum and Maximum Energy Output of the EDIM

Input from External Output Energy from EDIM
Defibrillator (Joules)

(Joules) MIN MAX
50 1.43 1.56

100 296 3.2

150 433.9 4.68
200 5:85.2 6.24
250 726.5 7.78.0
300 877.8 9.36

350 109.1 108112
360 109.4 11.35
HOW SUPPLIED:

The Synerus SYNCRUS ™ Heart Wires are supplied STERILE in an unopened and
undamaged package. The Syaerus SYNCRUS ™ Heart Wires have been sterilized using
gamma irradiation and are for single use only. DO NOT RESTERILIZE. DO NOT REUSE.

The Syacrus SYNCRUS™ External Defibrillator Interface Module (EDIM) is supplied non-
sterile and is reusable. One Syneras SYNCRUS™ Cardioversion External-Extension Cable,

one maintenance test fixture, and two extension cable test adapters are also supplied with the
EDIM.

To perform internal atrial cardioversion, the hospital must supply a compatible low energy;
external;-menephasie defibrillator. To perform temporary cardiac pacing and ECG sensing,
the hospital must supply an external pacemaker and appropriate pacing cables. A list of
compatible external defibrillators, external pacemakers and pacing cables are provided in the
Synerus SYNCRUS™ System Operator’s Manual (Required User Supplied Components
section) for your convenience.

CAUTION:

Federal (USA) law restricts this device to sale, distribution, and use by or on the order of a
physician.

ﬂg
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WARRANTY:

Guidant Corporation warrants that its Products substantially conform to Guidant Corporation
published specifications for such Product for a period of twelve (12) months from the date of
shipment, and will replace and-any pProducts confirmed by Guidant Corporation as defective |
Products, at Guidant Corporation’s sole option, during said period. This warranty is
contingent upon proper use of Products in the application for which they are-were intended as
indicated in the preduet-Product label claims, and Guidant Corporation makes no warranty
{express, implied, or statutory) for Products that are modified or subjected to unusual
physical or electrical stress. With regard to Guidant Corporation Products which are labeled
o FOR SINGLE USE ONLY or DO NOT REUSE—This, this warranty is null and void
following the single use of the Products. Guidant Corporation doe not provide a warranty for
those Products subject to resterilization and/or reuse unless the Products are specifically
designed and labeled for reuse.

EXCEPT FOR THE LIMITED WARRANTY PROVIDED ABCOVE, GUIDANT
CORPORATION GRANTS NO OTHER WARRANTIES OR CONDITIONS, EXPRESS
OR IMPLIED, BY STATUTE IN ANY COMMUNICATION WITH BUYER, OR
OTHERWISE, REGARDING THE PRODUCTS, THEIR FITNESS FOR ANY PURPOSE,
THEIR QUALITY, OR THEIR MERCHANTABILITY. GUIDANT CORPORATION
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER CONNECTION WITH THE
SALE OR USE OF ANY PRODUCT. IN NO EVENT SHALL GUIDANT
CORPORATION BE LIABLE FOR THE COST OF PROCUREMENT OF SUBSTITUTE
GOODS BY THE CUSTOMER OR FOR ANY SPECIAL CONSEQUENTIAL OR
INCIDENTAL DAMAGES FOR BREACH OF WARRANTY.

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224; and
RE 35,779.

P/N PPL2038201 Rev. A
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Guidant SYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion and
Temporary Cardiac Pacing

INSTRUCTIONS FOR USE
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Figure 1.

Guidant SYNCRUS™ System

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable

A s ey

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are
sold separately from the EDIM and Cardioversion Extension Cable.
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INSTRUCTIONS FOR USE

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.

SYSTEM DESCRIPTION:

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation via SYNCRUS™ Heart Wires placed directly on the
patient’s heart. The System’s functions also include temporary atrial and ventricular pacing
and ECG sensing capabilities.

The SYNCRUS™ System consists of the following components:

e Three single use Heart Wires that are attached to the myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires transmit
low energy shocks to the patient’s heart for electrical atrial cardioversion. The Heart
Wires also provide for temporary cardiac pacing and ECG sensing capabilities.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between a
compatible low energy external defibrillator and the Heart Wires. The EDIM reduces the
output energy from the defibrillator to a low energy shock delivered through the Heart
Wires.

o A reusable Cardioversion Extension Cable that connects the Heart Wires to the EDIM.

The SYNCRUS™ System components must be used in conjunction with a compatible low
energy external defibrillator, an external pacemaker, and pacing cables that connect the Heart
Wires to the external pacemaker. The user supplies the external defibrillator, external
pacemaker, and pacing cables.

Refer to the SYNCRUS '™ System Operator’s Manual (Required User Supplied Components
section) for a list of compatible external defibrillators, external pacemakers and pacing cables
that have been tested with the Guidant SYNCRUS™ System.

INDICATIONS FOR USE:
The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in post-

operative cardiac surgery patients who require temporary atrial or ventricular pacing/sensing
and/or atrial cardioversion.
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CONTRAINDICATIONS:

There are no known general contraindications for temporary post surgical heart wire leads.
Patient anatomy and medical condition, however, should determine the use and implantation
procedure.

WARNINGS:

e The SYNCRUS™ System is not compatible with all low energy external defibrillators.
Refer to the SYNCRUS™ System Operator’s Manual (Required User Supplied
Components section) for a list of compatible external defibrillators.

e Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the Heart Wire leads or the EDIM (when connected to the
Heart Wires) with your bare hands or with anything that may deliver static (electrostatic
discharge). Avoid the possibility of unintentional contact between the wire leads,
including extension cable, and any equipment used as well as any conductive surface
contact. Line powered equipment used in the vicinity of the patient must be properly
grounded.

e The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for use
with the SYNCRUS"" Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS™ System Operator’s Manual. Patient injury or death
may result.

e Ifthe SYNCRUS™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (Maintenance and Calibration
section) prior to using the EDIM again. Dropping the EDIM may damage internal
components, possibly rendering the device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and evaluate
the placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the SYNCRUS™ Heart Wires by taping the cardioversion connectors
and pacing pins to the patient’s body until needed.

e Although pliable, the lead body is not designed to tolerate excessive flexing, bending, or
tension. This could cause structural weakness, conductor discontinuity, and/or lead
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dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s body
until needed. Minimize manipulation of the Heart Wires.

Equipment and accessories connected to the Guidant SYNCRUS™ System shall comply
with IEC-601-1, type CF.

PRECAUTIONS:

e SYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO NOT

REUSE.

The SYNCRUS™ Heart Wires are gamma sterilized after packaging. When they are
received, they are sterile and ready for use. Should the seal or package be wet, damaged,
punctured, or if the seal is broken, do not use or attempt to resterilize. Contact the local
Guidant representative.

Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians should
treat patients in accordance with judgment and experience. Assessment of the patient’s
overall condition and physician discretion should dictate the number of attempts to treat.

It is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and removal.

INSTRUCTIONS FOR USE:

1.

Attach the SYNCRUS ™ Heart Wires to the patient’s myocardial surface during
cardiac surgery in the following order and before the patient’s chest is closed. The
described fixation techniques are furnished for informational purposes only. The
physician may choose to vary the fixation technique in accordance with judgment and
experience. The selected fixation technique of cach Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional.

Left Atrial Heart Wire (unipolar)

o Cardioversion Electrode (yellow wire): Use the attached curved needle to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion
electrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

5 23‘—\'
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Right Atrial Heart Wire (tripolar)

o Cardioversion Electrode (vellow wire): Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

e Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the
pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

Ventricular Heart Wire (bipolar)

e Pacing Electrodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3¢), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used in
clinical practice.

/
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Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary

veins 2a. Left Atrial Wire Placement

Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary
veins.

Left pulmonary
veins ’

AV groove (Lateral-posterior view)

Right atrial
appendage

2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial

myocardium.

(Anterior view)
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2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

’ 3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)

A
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Right atrial
Right pulmonary api:ln dage
veins 3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within

5 mm of the SA node.
The pacing electrode and bullet are
shown placed on the right atrial

appendage.

(Lateral view)

3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)
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Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

Use the straight needle on the proximal end of each SYNCRUS™ Heart Wire to
externalize the Heart Wires through the chest wall and skin. Once the Heart Wires are
externalized, cut off the thoracic needles, maximizing the length of the exposed
cardioversion leads. Discard the thoracic needles appropriately.

Attach the yellow cardioversion connectors provided with the SYNCRUS ™ Heart
Wires to the yellow cardioversion wires on the Left and Right Atrial Heart Wires.
This is done by threading the Heart Wire cardioversion lead through the pinhole on
the backside of the connector and pushing the pin into the connector. Make sure there
is good electrical contact between the Heart Wire cardioversion lead and the yellow
cardioversion connector.

Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the SYNCRUS™ Heart Wires. Secure the SYNCRUS™ Heart Wires
by taping the cardioversion connectors and pacing pins to the patient’s body until
needed.

When SYNCRUS™ atrial cardioversion therapy 1s needed, connect the yellow
cardioversion connectors to the SYNCRUS™ Cardioversion Extension Cable.
Ensure that the Cable is connected to the EDIM. Apply internal atrial cardioversion
by placing external defibrillator paddles on the paddle plates of the SYNCRUS™
EDIM and deliver energy. The EDIM will attenuate the external defibrillator output
energy by approximately 97% (for example, a 100-joule external shock will result in
an approximate 3-joule internal cardioversion shock to the heart).

When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

To remove the SYNCRUS™ Heart Wires, remove any tape holding the Heart Wires
in place. Apply gentle and continuous external traction to remove the Heart Wires
from the patient. Special care should be taken when removing the wires from the
atria, due to the relatively thin atrial wall.

Discard the three externalized Heart Wires appropriately.
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ADVERSE EVENTS:

Two stud1es were conducted with the original SYNCRUS™ System (TADpole System} in
Europe'. Resuits from both studies demonstrated that the Guidant SYNCRUS™ System
was safe and effective for its intended use.

Table 1. Adverse Events Reported Across Studies

Complications # of pts with AE’s | % of pts with
(n=538) AE’s
Wire dislodgement 1 0.19%
Cardiac Arrest/VF 1 0.19%
Difficult wire 2 0.37%
extraction
| Infection 1 0.19%
Hypoventilation 1 0.19%
Death* 2 0.37%
Total Complications 8 1.48%

POTENTIAL ADVERSE EVENTS:
Based on the literaturc and SYNCRUS™ Heart Wire implant experience, the possible
physical effects from implantation are listed below.

e Allergic reaction e Infection

e Atrial wall rupture e Lead abrasion

e Bleeding o Lead failure

e Cardiac tamponade e [ead fracture or insulation break

e Difficult wire removal e Lead tip deformation and/or breakage

e Displacement dislodgement e Local tissue reaction

¢ Erosion/extrusion e Loss of sensing or under sensing

o Fibrotic tissue formation e Myocardial injury

e Hematoma ¢ Myocardial irritability

¢ Histotoxic reaction ¢ Over sensing

e Inappropriate therapy e Post-shock rhythm disturbances

e Incomplete connection with ¢ Random component failures
pulse generator e Threshold elevation

CLINICAL TRIALS:

The SYNCRUS™ System was studied in the following (2) trials: Pilot Clinical Investigation
for the InControl TADpole Heart Wires (Temporary Atrial Cardioversion Post-Op Low

* Deaths were unrelated to therapy with the SYNCRUS™ System.
' For clinical study details refer to Clinical Trial section.
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Energy) and The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing.

Pilot Clinical Investigation for the InControl TADpole Heart Wires (Temporary Atrial
Cardioversion Post-Op Low Energy)

This investigation was designed as an observational non-randomized study to evaluate the
features and functionality of the therapy. The final analysis covers 466 implanted patients.
The mean implant duration of the study population was 7.1 days.

2%
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Table 2. Description of the Study Population

Characteristic
Number of patients n=466
Gender
Male 348
Female 116
Unknown 2
Age at Time of Implant
Range (years) 23-83
Mean + Standard Deviation 64.219.2
Cardiovascular Procedures™®
CABG 420
Valve Replacement 43
Valve Repair 9

*Cardiovascular procedures are not mutually exclusive of one another.

Arrhythmia Treatment Success and Energy Delivered

Eighty-one patients experiencing a total of 95 AF episodes were treated with the therapy. A
per patient cardioversion overall success rate of 74% and a per episode success rate of 78%
were recorded. The mean number of joules delivered to the patient per successful attempt
was 6.02 Joules. There were an average number of 2.54 cardioversion attempts per
successful episode.

Table 3. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
81 Patients with Arrhythmias
Success No 21 (26%)
Success Yes 60 (74%)
95 Episodes
Success No 21 (22%)
Success Yes 74 (78%)
Joules Delivered per
Successful Attempt
Mean 6.02
SD 2.50
Range 1.5-10.8
Average number of Attempts 2.54
per Successful Episode

24
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Table 4. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate per Cumulative
Yes/No Attempts Attempt (%) Success Rate
(%)*

1* Attempt Success Yes 40 42.11 42.11
Success No 55

2" Attempt | Success Yes 30 4545 73.70
Success No 36

3" Attempt Success Yes 16 41.03 90.54
Success No 23

4" Attempt | Success Yes 6 37.50 96.85 |
Success No 10

5™ Attempt Success Yes 2 33.33 98.95
Success No 4

6" Attempt Success Yes 1 33.33 100.00
Success No 2

7" Attempt Success Yes 0 0.00
Success No 2

8" Attempt | Success Yes 0 0.00
Success No 2

9" Attempt | Success Yes 0 0.00
Success No 1 ]

From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions after the first, second, third,

fourth etc... attempts using the total successful attempts as the denominator. For example,
42.10 % of the total successful cardioversions resulted from a first cardioversion attempt.
Data illustrates that over 90 % of the total successful cardioversions occurred within the
first three cardioversion attempts. Incremental cardioversion successes were observed as
a result of additional attempts.

Summary of Adverse Events
A total of eight adverse events in seven patients were recorded throughaout the duration of the
study.

3
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Table 5. Adverse Events

# of pts with AE’s % of pts with
(n=466) AE’s

Complications (total) 8 1.71%
Wire dislodgement 1 0.21%
Cardiac Arrest/VF 1 0.21%
Difficult wire 2 0.43%
extraction

Infection 1 0.21%
Hypoventilation 1 0.21%
Death* 2 0.43%

* Two deaths were not related to the TADpole System.

The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing

This investigation was designed as a confirmatory observational non-randomized study
intended to optimize the effectiveness of the therapy including Heart Wire placement. Heart
wire placement is illustrated in Figures 1 through 3. The study is an analysis of 72 implanted
patients. The mean implant duration of the study population was 6.2 days.

Table 6. Description of the Study Population

Characteristic n (%)
Number of patients 72
Gender
Male 50
Female 21
Unknown 1
Age at Time of Implant (years)
Range 32-89
Mean * Standard Deviation 65.26 + 10.6
Mean Ejection Fraction + Standard 57.43£16.96
Deviation (%) (93%)
Cardiovascular Procedures
CABG 71
Mitral Valve Replacement 1

Arrhythmia Treatment Success and Energy Delivered

Thirteen patients experiencing a total of 14 AF episodes were treated with the therapy. A per
patient cardioversion overall success rate of 92.3% and a per episode success rate of 92.8%
were recorded. The mean number of Joules delivered to the patient per successful attempt

Al
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was 7.72 Joules. There were an average number of 1.54 cardioversion attempts per successful

episode.

Table 7. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
13 Patients with Arrhythmias
Success No 1(7.69%)
Success Yes 12 (92.3%)
14 Episodes
Success No 1(7.14%)
Success Yes 13 (92.8%)
Joules Delivered per
Successful Attempt
Mean 7.72
SD 1.73
Range 6-10.8
Average number of Attempts 1.54
per Successful Episode

Table 8. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate | Cumulative
Yes/No Attempts | per Attempt | Success Rate
(%) (%)*
1 Attempt | Success Yes 10 71.42 66.67* T
Success No 4
2™ Attempt | Success Yes 4 66.66 93.33
Success No 2
3™ Attempt | Success Yes 0 0 93.33
Success No 2
4™ Attempt | Success Yes 1 100.00 100.00
Success No 0

¢ From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions after the first, second, third and
fourth attempts. For example 66.67% of the total successful cardioversions resulted from
a first cardioversion attempt using the total successful attempts as the denominator. Data
illustrates that over 90 % of the total successful cardioversions occurred within the first 3
cardioversion attempts. Incremental cardioversion successes were observed as a result of

additional attempts.
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Summary of Adverse Events
No adverse events were observed in this study.

ENERGY INPUT/OUT ATTENUATION:

The EDIM attenuates the energy output of a compatible low energy external defibrillator
down to 3% of its original joule output. Since the circuitry of the EDIM consists of a passive
voltage divider network, the attenuation consists of a uniform reduction of input voltage,
resulting in an output waveform identical to that of the defibrillators waveform, except
reduced in magnitude (Figure 5).

Figure 5. EDIM Input Output Waveform

External Defibrillator Qutput Waveform  EDIM Output Waveform

3500 700
3000 600
2500 f\ 500

2000 400 f\

vaits , Volis [ \
1500 200
1000 \ 200
500 100
\ q
o ]
-500 100
2ms éms 10 ms 14 ms 18 ms Z2ms 6ms 10 ms i4ms 18 ms
TIME TIME
17 >

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

Table 9. Minimum and Maximum Energy Output of the EDIM

Input from External Output Energy from EDIM
Defibrillator (Joules)

(Joules) MIN MAX
50 1.3 1.6
100 2.6 3.2
150 3.9 48
200 52 6.4
250 6.5 8.0
300 7.8 9.6
350 9.1 11.2
360 9.4 11.5
HOW SUPPLIED:

The SYNCRUS™ Heart Wires are supplied STERILE in an unopened and undamaged
package. The SYNCRUS™ Heart Wires have been sterilized using gamma irradiation and
are for single use only. DO NOT RESTERILIZE. DO NOT REUSE.

The SYNCRUS™ External Defibrillator Interface Module (EDIM) is supplied non-sterile
and is reusable. One SYNCRUS™ Cardioversion Extension Cable, one maintenance test
fixture, and two extension cable test adapters are also supplied with the EDIM.

To perform internal atrial cardioversion, the hospital must supply a compatible low energy
external defibrillator. To perform temporary cardiac pacing and ECG sensing, the hospital
must supply an external pacemaker and appropriate pacing cables. A list of compatible
external defibrillators, external pacemakers and pacing cables are provided in the
SYNCRUS™ System Operator’s Manual (Regquired User Supplied Components section) for
your convenience.

CAUTION:

Federal (USA) law restricts this device to sale, distribution, and use by or on the order of a
physician.
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WARRANTY:

Guidant Corporation warrants that its Products substantially conform to Guidant Corporation
published specifications for such Product for a period of twetve (12) months from the date of
shipment, and will replace any Products confirmed by Guidant Corporation as defective
Products, at Guidant Corporation’s sole option, during said period. This warranty is
contingent upon proper use of Products in the application for which they were intended as
indicated in the Product label claims, and Guidant Corporation makes no warranty (express,
implied, or statutory) for Products that are modified or subjected to unusual physical or
electrical stress. With regard to Guidant Corporation Products which are labeled FOR
SINGLE USE ONLY or DO NOT REUSE, this warranty is null and void following the
single use of the Products. Guidant Corporation doe not provide a warranty for those
Products subject to resterilization and/or reuse unless the Products are specifically designed
and labeled for reuse.

EXCEPT FOR THE LIMITED WARRANTY PROVIDED ABOVE, GUIDANT
CORPORATION GRANTS NO OTHER WARRANTIES OR CONDITIONS, EXPRESS
OR IMPLIED, BY STATUTE IN ANY COMMUNICATION WITH BUYER, OR
OTHERWISE, REGARDING THE PRODUCTS, THEIR FITNESS FOR ANY PURPOSE,
THEIR QUALITY, OR THEIR MERCHANTABILITY. GUIDANT CORPORATION
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER CONNECTION WITH THE
SALE OR USE OF ANY PRODUCT. IN NO EVENT SHALL GUIDANT
CORPORATION BE LIABLE FOR THE COST OF PROCUREMENT OF SUBSTITUTE
GOODS BY THE CUSTOMER OR FOR ANY SPECIAL CONSEQUENTIAL OR
INCIDENTAL DAMAGES FOR BREACH OF WARRANTY.

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224; and
RE 35,779.

P/N PPL2038201 Rev. A
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Guidant SynerusSYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion
And
Temporary Cardiac Pacing

OPERATOR’S MANUAL
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1.0 SYNCRUSSYNCRUS™ ATRIAL CARDIOVERSION THERAPY

The Guidant SynerasSYNCRUS™ System provides low energy internal cardioversion I
therapy to treat postoperative atrial fibrillation in conjunction with temporary cardiac
pacing and ECG sensing.

During cardiac surgery, SynerusSYNCRUST™ Heart Wires are attached to appropriate |
locations on the patient’s myocardium using standard surgical technique. The proximal
ends of the SynerusSYNCRUS™ Heart Wires are externalized through the patient’s chest
wall and connected to appropriate cables attached to the SyrerasSYNCRUS™ External
Defibrillator Interface Module (EDIM) and a temporary external pacemaker.

In the event of post cardiac surgery atrial fibritlation, the clinician performs a routine
synchronized electrical cardioversion, except that the external defibrillator paddles rest

on the paddle plates of the SyrermsSYNCRUS™ EDIM, rather than on the patient’s

chest. The patient is sedated at the physician’s discretion. The maximum energy level
administered through the SynerusSYNCRUS™ EDIM to the SynerusSYNCRUS™ Heart |
Wires is approximately 11 joules directly to the patient’s myocardium, compared to 360
joules if delivered transthoracically with external defibrillator paddles.

The SynerusSYNCRUST™ Heart Wires are designed to also provide temporary cardiac I
pacing and ECG sensing before and after internal atrial cardioversion without requiring

the physician to rearrange cables and wires.

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.

,
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2.0 SYSTEM DESCRIPTION

The Guidant SynerasSYNCRUS™ System provides low energy internal cardioversion

therapy to treat postoperative atrial fibrillation via SyrerusSYNCRUS™ Heart Wires

placed directly on the patient’s heart. The Ssystem’s functions also include temporary

atrial and ventricular pacing and ECG sensing capabilities.

Figure 1. Guidant SyaeruasSYNCRUS™ System
1
2,
3.
4,
5.
6.
i

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are sold
separately from the EDIM and Cardioversion Extension Cable.

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable
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The SynerusSYNCRUS™ System consists of the following components:

e Three single use Heart Wires that are attached to myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires
transmit low energy shocks to the patient’s heart for electrical atrial cardioversion.
The Heart Wires also provide temporary cardiac pacing and ECG sensing capabilities.

£ A reusable External Defibrillator Interface Module (EDIM), which interfaces between

e _acompatible menephasie-low- energys external defibrillator and the Heart Wires.
The EDIM reduces the output energy from the defibrillator to a low energy shock
delivered through the Heart Wires.

s A reusable Cardioversion Extension Cable that connects the Heart Wires to the
EDIM.

The SynrerusSYNCRUS™ System components must be used in conjunction with a
compatible moneophasie-low energy external defibrillator, an external pacemaker, and
pacing cables that connect the Heart Wires to the external pacemaker. The user supplies
the external defibrillator, external pacemaker, and pacing cables.

Refer to section on Reguired User Supplied Components for a list of compatible external
defibrillators, external pacemakers and pacing cables that have been tested with the
Guidant SYNCRUS™ System.

3.0 INDICATIONS FOR USE

The Guidant SyrerusSYNCRUS™ Internal Cardioversion System is indicated for use in
post-operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.

25/3
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4.0 COMPONENTS DESCRIPTION

4.1 SynerusSYNCRUS™ Heart Wires I

The SymerusSYNCRUS™ Heart Wires consist of three myocardial wires: a unipolar |
Heart Wire for the left atrium, a tripolar Heart Wire for the right atrium, and a bipolar

Heart Wire for the lefi or right ventricle. The SynerssSYNCRUS™ Heart Wires are for |
single use only and should not be reused or resterilized.

The Left Atrial Heart Wire is a unipolar tead-wire with a cardioversion electrode for atrial |
cardioversion. The Right Atrial Heart Wire is tripolar with one electrode for atrial
cardioversion (that is used in conjunction with the cardioversion electrode on the Left
Atrial Heart Wire) and a bipolar pacing lead with one electrode for atrial pacing and ECG
sensing and a second electrode for grounding. The Ventricular Heart Wire is a bipolar
pacing lead with one electrode for ventricular pacing and ECG sensing and a second
electrode for grounding.

The SynerasSYNCRUST™ Heart Wire electrodes are placed on appropriate locations in ]
the myocardium and the proximal ends of the Heart Wires are passed through the

patient’s chest wall and skin efthe-patient-using a straight thoracic needle attached to |
each Heart Wire. The thoracic needles are cut off after externalization and yellow
cardioversion connectors are attached to the cardioversion lead (yellow wire) on the Left
and Right Atrial Heart Wires. The pacing connector pins on the Right Atrial Heart Wire
(black and blue wires) and Ventricular Heart Wire (black and white wires) are covered

with a protective tubing. The cardioversion and pacing connectors are usually taped to

the patient’s body until needed. After the SyrerasSYNCRUS™ Heart Wires are no |
longer needed (usually just prior to patient discharge from the hospital), the Heart Wires

are removed from the patient with gentle and continuous external traction.

To perform internal atrial cardioversion, the cardioversion eennecters-wires on the Left
and Right Atrial Heart Wires must be connected to the SyrerusSYNCRUS™
Cardioversion Extension Cable and EDIM. The hospital must supply a menephasie
compatible low energy external defibrillator.

To perform atrial and ventricular pacing and ECG sensing, the pacing connector pins on
the Right Atrial Heart Wire and Ventricular Heart Wire must be connected to the
appropriate pacing cables and an external pacemaker. The hospital must supply both the
external pacemaker and pacing cables.

4.2 SynerusSYNCRUS™ External Defibrillator Interface Module (EDIM) |

The SyrerusSYNCRUS™ EDIM is a non-sterile and reusable device that allows the
energy from an_compatible external defibrillator to be transmitted through the Left and
Right Atrial Heart Wires directly to the patient’s myocardium.

/!
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To perform internal electrical cardioversion, external defibrillator paddles are placed on
the paddle plates and safety push button of the SyrerasSYNCRUS™ EDIM. The EDIM
reduces the output energy from an external menephasie-defibrillator by approximately
97% and delivers a low energy internal cardioversion shock to the left and right atrial
myocardium. For every 100 joules input from the external defibrillator, approximately 3
joules are actually delivered to the patient’s heart.

4.3  SyaerusSYNCRUS™ Cardioversion Extension Cable |
The SyrerasSYNCRUS™ Cardioversion Extension Cable is a reusable cable that |

connects the cardioversion connectors on the Left and Right Atrial Heart Wires to the
SynerusSYNCRUS™ EDIM. |

4.4  EDIM Maintenance Test Fixture and Cardioversion Cable Test Adapters
The EDIM maintenance test fixture and Cardioversion Cable test adapters are used to

perform the full maintenance test on the Guidant SyrerusSYNCRUS™ System as
described in the Maintenance and Calibration Seetiensection.

L/
267
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5.0 MAINTAINING SYSTEM EFFECTIVENESS

5.1  SynerusSYNCRUS™ Heart Wires |

e The SynerusSYNCRUS™ Heart Wires are for single use only. DO NOT |
RESTERILIZE. DO NOT REUSE.

5.2  SynerasSYNCRUS™ EDIM and Cardioversion Extension Cable l

e The EDIM should only be used with a menephasie;compatible low- energy
external defibrillator (see section on Required User Supplied Components).

e Perform functional checks on the SyrerusSYNCRUS™ EDIM daily-and
moenthly{see-section-en-Mamtenanee-and-Catthration)as described in the

Maintenance and Calibration section.

¢ Do not use conductive gel or paste on the external defibrillator paddles or
SyaerusSYNCRUS™ EDIM paddle plates. l

e Do not immerse the SyrerusSYNCRUS™ EDIM or Cardioversion Extension |
Cable in liquid.

/]
;5%
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6.0 REQUIRED USER SUPPLIED COMPONENTS

To apply SyrerusSYNCRUS™ atrial cardioversion therapy, the user must supply a
compatible menephasic-low energy extemnal defibrillator, an external pacemaker, and the
appropriate pacing cables. Below is a list of compatible external defibrillators,

pacemakers and pacing cables that have been tested with the Guidant

SynerasSYNCRUS™ System. |

External pacemaker:
e Medtronic Dual-Chamber Model 5388 External {Temporary) Pulse Generator
e Medtronic Single-Chamber Model 5348 External (Temporary) Pulse
Generator

Pacing cables:
e Maedtronic 5433 A Reusable EPG atrial safety cables
e Medtronic 5433V Reusable EPG ventricular safety cables
e Medtronic 5487 6 ft. sterile disposable patient safety cables

Biphasic, low energy external defibrillator with R-wave synchronization capability and
external paddles:
e Medtronic Physio-Control LIFEPAK® 12 and LIFEPAK® 20 defibrillators
o Agilent (Philips Medical) Heartstream™ or HeartStart XL and XLT
defibrillators

Note: The Zoll M Series biphasic defibrillator will not discharge energy into the
SYNCRUS™ EDIM.

Monophasic, low- energy external defibrillator with R-wave synchronization capability:
e Medtronic Physio-Control LifeRakIM T IFEPAK® 9, 10, 11, 12 texeludins 3D
BiphasieIM-Technelogy)-defibrillators
e Agilent (Philips Medical)(Hewlett Packard) CodemasterCodeMaster™
defibrillator

e Zoll Medical-CorporationM Series defibrillator with monophasic capability |

g
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7.0  WARNINGS

o The GuidantSynerusSYNCRUS™ System is not compatible with menephasieall low

energy external defibrillators-enby. See section on Reguired User Supplied
Components for a list of compatible external defibrillators.

o Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The SyrerusSYNCRUS™ Heart Wires provide a direct path for electrical current |
flow to the patient’s heart. DO NOT touch the heart wire leads or the EDIM (when
connected to the Heart Wires) with your bare hands or with anything that may deliver
static (electrostatic discharge). Avoid the possibility of unintentional contact between
the wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equipment used in the vicinity of the
patient must be properly grounded.

o The SynerusSYNCRUS™ EDIM and Cardioversion Extension Cable are designed ‘
solely for use with the SyrerusSYNCRUS ™ Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SynerusSYNCRUS™- System Operator’s Manual. Patient injury |
or death may result.

o Ifthe SynerusSYNCRUS' System-EDIM has been dropped-onto-a-hard-surface, l
perform a FULL maintenance test as described in the SynerusS YNCRUS™ System
Operator’s Manual (Maintenance and Calibration section) prior to using the EDIM
again. Dropping the EDIM may damage internal components, possibly rendering the
device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and |
cvaluate the placement by determining R-wave amplitude, pacing threshold, and
pacing lead impedance. Secure the SynerusSYNCRUS™ Heart Wires by taping the |
cardioversion connectors and pacing pins to the patient’s body until needed.

e Although pliable, the lead body is not designed to tolerate excessive flexing, bending,
or tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s
body until needed. Minimize manipulation of the heart-wiresHeart Wires.

e Equipment and accessories connected to the Guidant SyrerusSYNCRUS™ System
shall compiy with IEC-601-1, type CF.

8.0 PRECAUTIONS

o SynerasSYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. |
DO NOT REUSE.

g
Page 11 ;

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

e The S{YHGFHSM Heart Wires are gamma sterilized after packaging. When |
they are received, they are sterile and ready for use. Should the seal or package be
wet, damaged, punctured, or if the seal is broken, do not use or attempt to resterilize.
Contact the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians
should treat patients in accordance with judgment and experience. Assessment of the
patient’s overall condition and physician discretion should dictate the number of
attempts to treat.

e It is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and |
removal.

9.0 ATTACHING THE S¥NCRUSSYNCRUS™ HEART WIRES TO THE
MYOCARDIUM

1._-Attach the SynerusSYNCRUS™ Heart Wires to the patient’s myocardial surface |
during cardiac surgery in the following order and before the patient’s chest 1s closed.
The described fixation techniques isare furnished for informational purposes only. |
The physician may choose to vary the fixation technique in accordance with judgment
and experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional. Figures

2-through-4-Hhustrate-heart-wire-placement-as-performed-in-clinical trials:

Left Atrial Heart Wire (unipolar)
o Cuardioversion Electrode (vellow wire): Use the attached curved needle to affix

the cardioversion electrode to the left atrial myocardium. After the cardioversion

clectrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

Right Atrial Heart Wire (tripolar)

e Cardioversion Electrode (vellow wire). Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right

atrial cardioversion electrode and the left atrial cardioversion electrode.

o Pacing Electrodes (black and biue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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pacing electrodes are affixed (see Figures 2b and 3b). cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

e __Ventricular Heart Wire (bipolar)
Pacing Electrodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢c
and 3c¢), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used
in clinical practice.

Figure 2. SYNCRUS"™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary
veins

2a. Left Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary
veins.

Left pulmonary
veins

(Lateral-posterior view)

Y
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Right atrial
appendage

2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial

myocardium.

(Anterior view)

2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

L
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Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)

Right atrial
appendage

Right pulmonary
veins

3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within
5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial

appendage.

(Lateral view)
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3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Right atrial
appendage

Anterior view
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Anterior view

ght pulmonary Right atrial

ins 2._-appendage »des have been affixed to the patient’s heart,

11 travel as they are extracted.

ximal end of each SyrerasSYNCRUS™ |
through the chest wall and skin. Once the
10racic needles, maximizing the exposed
ieedles appropriately.

s provided with the SYNCRUS™ Heart
1 the Left and nght Atrial Heart eres

mg the Heart Wire cardloversmn lead

\_ connector and pushing the pin into the
“cal contact between the Heart Wire
srsion connector.

Ll
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5. _Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA)_ or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. _Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the Synerus SYNCRUS™ Heart Wires. Secure the Syrerus
SYNCRUS™ Heart Wires by taping the cardioversion connectors and pacing pins to
the patient’s body until needed.

7. _When Synerus SYNCRUS™ atrial cardioversion therapy is needed, connect the
yellow cardioversion connectors to the Syaerus SYNCRUS"™ Cardioversion
Extension Cable. Ensure that the Cable is connected to the EDIM. Apply internal
atrial cardioversion by placing external defibrillator paddles on the paddle plates of
the Syneras SYNCRUS™ EDIM and delivering energy. The EDIM will attenuate the
external defibrillator output energy by approximately 97% (for example, a 100-joule
external shock will result in an approximate 3-joule internal cardioversion shock to
the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective |
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

9. _To remove the Syrerus SYNCRUS™ Heart Wires, remove any tape holding the |
Heart Wires in place. Apply gentle and continuous external traction to remove the
Heart Wires from the patient. Special care should be taken when removing the lead
from the atrium, due to the relatively thin atrial wall.

10. Discard the three externalized Heart Wires appropriately.

2
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10.0 DEFINITION OF SYMBOLS

Below is a description of the symbols used in this manual and on the Guidant
SynerusSYNCRUS™ System labels and packaging. ]

é WARNING: Shock hazard. Hazardous voltage may be present.
Do not touch the paddle plates when the device is connected to the
patient.

WARNING: Read Instructions for Use.

WARNING: Do not shock on T-wave. Synchronize shock with
patient’s R-wave.

O P
@

(Green indicator flashes): Energy has been transmitted from the
= external defibrillator to the SyrerusSYNCRUS™ EDIM. l

;

(Red indicator flashes): Overvoltage condition in
SyrerusSYNCRUS™ EDIM. No energy was transmitted to ]
patient. Refer to the Operator’s Manual.

i)
1
()

Clean paddle plates before each use with a 70% isopropyl alcohol
wipe.

5

Type CF equipment.

Class II equipment.

Reference information; please read.

Store at temperature between -40°C and 60°C.

&
S

- [ @

564
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11.0 MAINTENANCE AND CALIBRATION

The SyrerusSYNCRUS™ EDIM is a passive electrical device that relies on a user |
supplied external defibrillator for its power source. There are no user serviceable parts
inside. This maintenance procedure is intended for the use of the hospital biomedical
engineering department to verify proper function of the device and its safety features. If
the device exhibits any discrepancies in any of these periodic checks, discontinue use of
the device at once and contact Guidant Cardiac Surgery (Santa Clara, CA) for return
instructions. All maintenance procedures requiring an external defibrillator should

be conducted with a compatible external defibrillator (see section on Required User
Supplied Components for compatible defibrillators).

11.1 Daily Maintenance

It is recommended that the following maintenance procedure be performed on a daily
basis to ensure proper function of the SyrerusSYNCRUS™ EDIM. |

CAUTION: Perform all maintenance BEFORE connecting the SynerssSYNCRUS™ |
EDIM to the patient.

1. Clean the paddle plates and safety push button {rght-side)-(see Figure 4) with a 70% |
isopropyl alcohol wipe before each use. A buildup of dirt on these conductive
surfaces can cause degradation of electrical conduction and can prevent proper energy
transmission.

2. Verify that the spring-loaded safety push button on the right side of the device can be
depressed completely and that it returns to its extended position when the force is
removed.

S
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Figure 4. Top view of the SYNCRUS™ External Defibrillator Interface Module
(EDIM)

“Over-voltage”
indicator (red light)

Safety push
button

Left paddle .
plate Right padd#e
plate
“Energy transfer”
Reference indicator (green light)
cards

11.2  Full Maintenance (monthly) |

It is recommended that the following maintenance procedure be performed -on-a-menthly
basisevery 3 months to ensure proper function of the SynerusSYNCRUS™ EDIM. Also
perform a full maintenance test if the EDIM has been dropped onto a hard surface prior to
using the EDIM again.

11.2.1 Other Equipment

e External defibrillator (see section on Required User Supplied Components for
compatible defibrillators)

e Ohmmeter

o Electrical safety analyzer or leakage current analyzer

Defibrillator analyzer
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(Guidant Cardiac Surgery order #TX-5200)

e SYNCRUS™ EDIM maintenance test fixture >
i
|
|

o SYNCRUS™ Cardioversion Cable test adapters — .vv\//;
iwo required (Guidant Cardiac Surgery order ﬁﬁ/’f“
A

#TX-5300). Hypertronics p/n YPN025-002G may
also be used.

>

11.2.2 Full Maintenance Procedure

1. Check safety push button

Vernfy that the spring-loaded safety push button on the right side of the SYNCRUS™
EDIM can be depressed completely and that it returns to its extended position when
the force is removed.

2. Check safety switch isolation

Equipment Used:
® Ohmmeter ~
® SYNCRUS ™ Cardioversion Cable test adapters (2)

Test Setup:
2.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

=
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2.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ (Cardioversion Extension Cable.
2.3 Connect an ohmmeter lead to cach of the test adapters.

With the safety push button on the EDIM in its normal “up’ position, the chmmeter
should read open (i.e. no continuity). With the safety push button depressed, the
ohmmeter should read between 55 — 65 ohms.

23
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+—Check leakage current
3.

Equipment Used:
. Electrical safety analyzer or leakage current analyzer

e  SYNCRUS™ Cardioversion Cable test adapters (2)
° SYNCRUS™ EDIM maintenance test fixture

Note: the leakage current limits specified are for the SyrerasSYNCRUS™ EDIM only.
Any leakage current inherent in the leakage tester must be identified and deducted from
the tester readout before applying the icakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup:

+43.1  Connect the SynerusSYNCRUS™ Cardioversion Extension Cable to the
SynrerasSYNCRUS™ EDIM.

3.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable. Electrically short the two output
terminals on the test adapters.

3.3 12 Connect the shorted test adapters to the ground terminal on the electrical

safety or leakage current analyzer.a-Cardioversion-Cable-test-adapterto-each

as s

3.4 Attach the EDIM maintenance test fixture to the SYNCRUS™ EDIM. The test

fixture should wrap around the right side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals

when properly installed for this test (see Figure 5).
3.5 Depress the SYNCRUS™ EDIM safety push button with the movable arm of

the test fixture. Latch the movable arm and verify that the EDIM safety push
button is fully depressed.

3.6 Make an electrical connection between the EDIM maintenance test fixture (via
the lock nut) and an ECG terminal of the analyzer (i.c. RL connection).

3.7 Using the appropriate setting for the analyzer, apply either 120-volts or 240-

volts {(determined bv the voltage powering the analyzer) to the EDIM.

Descriptors for the analyzer test mode may include “Lead Isolation to Ground”
or “Patient Lead Isolation Test™.

Page 26

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




Records processed under FOIA Request 2014-7272; Released 10/23/14

The SYNCRUS™ EDIM shall not allow greater than 104iA leakage current when
240-volts are applied by the analyzer (or SpA leakage current when 120-volts are
applied) to the EDIM.

CAUTION: Do not depress the SYNCRUS™ EDIM safety push button with
anvthing that is electrically common with your body. Serious injury mayv occur.

/
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Figure 5. The EDIM maintenance test fixture shown properly installed on the
right side of the SYNCRUS™ EDIM.
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4. Check over-voltage protection

Equipment Used:
° External defibrillator

Discharge a 360 joule shock from the external defibriliator into the SYNCRUS™
EDIM using the external paddles, but with no load connected to the output terminals.

Note: This test verifies that the over-voltage protectors limit the output voltage from
the EDIM to less than 800-volts. A monophasic external defibrillator needs to be
used for this test in order to achicve a voltage greater than 800-volts at the voltage
protectors when there is no load connected to the EDIM output.

The "over-voltage" indicator (red) on the top panel of the EDIM should flash
momentarily. The "energy transfer” indicator {green) will also flash momentarily.

[f the "energy transfer” indicator (green) does not flash, verify that the external

defibrillator is delivering at least 360 joules by connecting a defibrillator analyzer
directly to the defibrillator (remove the EDIM from the circuit). If the external
defibrillator is delivering at least 360 joules, discontinue use of the EDIM. If the
external defibrillator is not delivering at least 360 joules (and is set for 360 joules
output), discontinue use of the external defibrillator.2—Check-mechanicalisolation

W%MWMW%%&O&&&%@&M&W

5. Check "energy transfer” indicator

Equipment Used:

. External defibrillator

° Defibrillator analyzer

. SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
5.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUSTM
EDIM.

5.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUST™ Cardioversion Extension Cable.
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5.3 Connect the test adapters to the defibrillator analyzer.
5.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle

plates. Assure that the right safety push button is fully depressed by the paddle.

Discharge a 100 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles. The "energy transfer” indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash. Repeat the
check with a 360 joule shock. The "energy transfer" indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash.

6. 3—Check attenuation level

Equipment Used:

° External defibrillator

. Defibrillator analyzer

e SYNCRUS™ Cardioversion Cable test adapters (2)

28
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Test Setup:
3:16.1 Connect the SynerasSYNCRUS™ Cardioversion Extension Cable to the
SyirerssSYNCRUS™ EDIM.
3-26.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.Conneeta-CardioversionCable
est-adipte caehr-ouwtpd or-on-the-Synerus™ Cardioversion-Extension

P S~ oHHP

Cable:
336.3 Connect the test adapters to the defibrillator analyzer.
346.4 Place the external defibrillator paddles on the SyrerusSYNCRUS™ EDIM

paddle plates. Assure that the right safety push button is fully depressed by the
paddle.

Use the defibrillator analyzer to verify the SyrerasSYNCRUS™ EDIM
attenuation- level:

External defibrillator setting* SyrerusSYNCRUS™ EDIM
output*
360 joule 10.4 - 11.1 joule

* If the external defibrillator does not deliver exactly 360 joules, the lower and upper-
SynerusSYNCRUS™ EDIM output energy limits may be calculated by multiplying |
the external defibrillator input energy by 0.0289 and 0.0309, respectively.

7. Check shock delivery delay

Equipment Used:

e External defibrillator

° Defibriilator analyzer

. SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
7.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

7.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.
7.3 Connect the test adapters to the defibrillator analyzer.

7.4 Connect the defibrillator analyzer’s normal sinus ECG output signal (60 bpm) to

the synchronization input of the external defibrillator.
7.5 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle

plates. Assure that the right safetv push button is fully depressed by the paddle.

Using synchronized cardioversion mode, discharge a 200 joule shock from the
external defibrillator into the SYNCRUS™ EDIM using the external paddles.
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Use the defibriilator analvzer to measure actual delay time from the peak of the

generated R-wave to the leading edge of the defibrillator discharge waveform,
measured at the output of the SYNCRUS™ EDIM. The delay time must be less than

60 milliseconds.4— Check-shoek-delivery-delay
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12.00  TROUBLESHOOTING

12.1 Internal Atrial Cardioversion

1. Recheck all electrical connections

2. If the atrial fibrillation episode was not terminated and no shock impulse was seen on
the ECG monitor and the green indicator light on the SyrerusSYNCRUS™ EDIM
did not flash while the shock was delivered and the patient did not expenence an
involuntary thoracic muscle spasm, then it is likely that that the external defibrillator’s
energy did not reach the patient.

3. If the red indicator light on the SynemasSYNCRUS™ EDIM flashed during the
cardioversion attempt, the internal voltage protection circuit prevented the shock from
reaching the patient. Reduce the energy setting on the external defibritlator and
attempt another cardioversion or substitute another external defibrillator and try
another cardioversion.

4. Deliver another cardioversion shock, while watching the ECG monitor for a shock.

5. If a cardioversion shock was observed on the monitor and the atrial fibrillation
episode does not terminate, even briefly, a Heart Wire electrode may be dislodged.
Discontinue SynrerusSYNCRUS™ atrial cardioversion therapy and revert to
traditional therapy.

6. If no cardioversion shock is observed on the monitor and the atrial fibrillation episode
is not terminated, the SyrerusSYNCRUS™ EDIM or Cardioversion Extension Cable
may be defective. If a spare unit is available, replace the SyrerusSYNCRUS™
EDIM. If the same problem persists, replace the Cardioversion Extension Cable. Ask
your Biomedical Engineering Department to test the SyremsSYNCRUS™ EDIM
and Cardioversion Extension Cable per the maintenance procedure in the
Maintenance and Calibration section.

12.2  Temporary Cardiac Pacing and ECG Sensing

Check the settings of the external pacemaker.

Recheck all electrical connections.

Check the batteries in the external pacemaker.

Check that the proper Heart Wire pacing connector pins are connected to the proper

input(s) on the external pacemaker.

5. Check that the polarity of the pacing connector pins 1s correct and consistent to the
external pacemaker. If incorrect, reverse the connectors between the Heart Wires and
the patient cable.

6. Try using a different pacing cable.

7. Try connecting to a different (positive) electrode. If this corrects the situation, the

problem lies either within the pacing wire or at the pacing electrode’s connection to

the heart. You can either continue pacing with this configuration, or install an
indifferent electrode on the patient’s skin.

F SO S R S
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8. Try connecting to a different stimulation (negative) electrode. If this corrects the
situation, the problem lies either within the pacing wire or at the pacing ¢clectrode’s
connection to the heart. This situation cannot be corrected on this patient.

13.0  WARRANTY AND SERVICE

The SynerusS YNCRUS™ External Defibrillator Interface Module (EDIM) 1s warranted |
for one (1) year from the date of purchase. If the device fails to perform as intended

during the warranty period, return it to Guidant Cardiac Surgery (Santa Clara, CA) for a
replacement unit.

The SyrerusSYNCRUS™ EDIM is not user serviceable. Do not attempt to open the |
module case. Warranty is void if the tamper resistant seal on the EDIM is broken. Proper
device function must be verified senthly-by your Biomedical Engineering or Equipment
Maintenance Department. Refer to the section on Maintenance and Calibration for
maintenance procedures.

Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054 USA

Toll-Free: (888) 880-2874__ Fax: (888) 899-2874

Intl: (650408) 61+845-54003400 Intl: (408) 845-3568
Fax—(8883-8902574

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A. |
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224,
and RE 35,779.

P/N PPL2036625 Rev-APPL2038200 Rev. A
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Guidant SYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion
And
Temporary Cardiac Pacing

OPERATOR’S MANUAL
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1.0 SYNCRUS™ ATRIAL CARDIOVERSION THERAPY

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation in conjunction with temporary cardiac pacing and
ECQG sensing.

During cardiac surgery, SYNCRUS™ Heart Wires are attached to appropriate locations
on the patient’s myocardium using standard surgical technique. The proximal ends of the
SYNCRUS™ Heart Wires are externalized through the patient’s chest wall and
connected to appropriate cables attached to the SYNCRUS™ External Defibrillator
Interface Module (EDIM) and a temporary external pacemaker.

In the event of post cardiac surgery atrial fibrillation, the clinician performs a routine
synchronized electrical cardioversion, except that the external defibrillator paddles rest
on the paddle plates of the SYNCRUS™ EDIM, rather than on the patient’s chest. The
patient is sedated at the physician’s discretion. The maximum energy level administered
through the SYNCRUS™ EDIM to the SYNCRUS™ Heart Wires is approximately 11
joules directly to the patient’s myocardium, compared to 360 joules if delivered
transthoracically with external defibrillator paddles.

The SYNCRUS™ Heart Wires are designed to also provide temporary cardiac pacing
and ECG sensing before and after internal atrial cardioversion without requiring the
physician to rearrange cables and wires.

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.
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2.0 SYSTEM DESCRIPTION

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation via SYNCRUS™ Heart Wires placed directly on the
patient’s heart. The System’s functions also include temporary atrial and ventricular
pacing and ECG sensing capabilities.

Figure 1. Guidant SYNCRUS™ System

1.
2.
3.
4.
5.
6.
7.

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are sold
separately from the EDIM and Cardioversion Extension Cable.

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable
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The SYNCRUS™ System consists of the following components:

e Three single use Heart Wires that are attached to myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires
transmit low energy shocks to the patient’s heart for electrical atrial cardioversion.
The Heart Wires also provide temporary cardiac pacing and ECG sensing capabilities.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between
a compatible low energy external defibrillator and the Heart Wires. The EDIM
reduces the output energy from the defibrillator to a low energy shock delivered
through the Heart Wires.

e A reusable Cardioversion Extension Cable that connects the Heart Wires to the
EDIM.

The SYNCRUS™ System components must be used in conjunction with a compatible
low energy external defibrillator, an external pacemaker, and pacing cables that connect
the Heart Wires to the external pacemaker. The user supplies the external defibrillator,
external pacemaker, and pacing cables.

Refer to section on Required User Supplied Components for a list of compatible external
defibrillators, external pacemakers and pacing cables that have been tested with the
Guidant SYNCRUS™ System.

3.0 INDICATIONS FOR USE

The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in post-
operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.
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4.0 COMPONENTS DESCRIPTION

4.1 SYNCRUS™ Heart Wires

The SYNCRUS™ Heart Wires consist of three myocardial wires: a unipolar Heart Wire
for the left atrium, a tripolar Heart Wire for the right atrium, and a bipolar Heart Wire for
the left or right ventricle. The SYNCRUS™ Heart Wires are for single use only and
should not be reused or resterilized.

The Left Atrial Heart Wire is a unipolar wire with a cardioversion electrode for atral
cardioversion. The Right Atrial Heart Wire is tripolar with one electrode for atrial
cardioversion (that is used in conjunction with the cardioversion electrode on the Left
Atrial Heart Wire) and a bipolar pacing lead with one electrode for atrial pacing and ECG
sensing and a second electrode for grounding. The Ventricular Heart Wire is a bipolar
pacing lead with one electrode for ventricular pacing and ECG sensing and a second
electrode for grounding.

The SYNCRUS™ Heart Wire electrodes are placed on appropriate locations in the
myocardium and the proximal ends of the Heart Wires are passed through the patient’s
chest wall and skin using a straight thoracic needle attached to each Heart Wire. The
thoracic needles are cut off after externalization and yellow cardioversion connectors are
attached to the cardioversion lead (vellow wire) on the Left and Right Atrial Heart Wires.
The pacing connector pins on the Right Atrial Heart Wire (black and blue wires) and
Ventricular Heart Wire (black and white wires) are covered with a protective tubing. The
cardioversion and pacing connectors are usually taped to the patient’s body until needed.
After the SYNCRUS™ Heart Wires are no longer needed (usually just prior to patient
discharge from the hospital), the Heart Wires are removed from the patient with gentle
and continuous external traction.

To perform internal atrial cardioversion, the cardioversion wires on the Left and Right
Atrial Heart Wires must be connected to the SYNCRUS™ Cardioversion Extension

Cable and EDIM. The hospital must supply a compatible low energy external
defibrillator.

To perform atrial and ventricular pacing and ECG sensing, the pacing connector pins on
the Right Atrial Heart Wire and Ventricular Heart Wire must be connected to the
appropriate pacing cables and an external pacemaker. The hospital must supply both the
external pacemaker and pacing cables.

4.2 SYNCRUS™ External Defibrillator Interface Module (EDIM)
The SYNCRUS™ EDIM is a non-sterile and reusable device that allows the energy from

a compatible external defibrillator to be transmitted through the Left and Right Atrial
Heart Wires directly to the patient’s myocardium.
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To perform internal clectrical cardioversion, external defibrillator paddles are placed on
the paddle plates and safety push button of the SYNCRUS™ EDIM. The EDIM reduces
the output energy from an external defibrillator by approximately 97% and delivers a low
energy internal cardioversion shock to the left and right atrial myocardium. For every
100 joules input from the external defibrillator, approximately 3 joules are actually
delivered to the patient’s heart.

4.3 SYNCRUS™ Cardioversion Extension Cable

The SYNCRUS™ Cardioversion Extension Cable is a reusable cable that connects the
cardioversion connectors on the Left and Right Atnial Heart Wires to the SYNCRUS™
EDIM.

4.4 EDIM Maintenance Test Fixture and Cardioversion Cable Test Adapters
The EDIM maintenance test fixture and Cardioversion Cable test adapters are used to

perform the full maintenance test on the Guidant SYNCRUS™ System as described in
the Maintenance and Calibration section.

5.0 MAINTAINING SYSTEM EFFECTIVENESS

5.1 SYNCRUS™ Heart Wires

o The SYNCRUS™ Heart Wires are for single use only. DO NOT
RESTERILIZE. DO NOT REUSE.

5.2 SYNCRUS™ EDIM and Cardioversion Extension Cable

o The EDIM should only be used with a compatible low energy external
defibriliator (see section on Required User Supplied Components).

e Perform functional checks on the SYNCRUS™ EDIM as described in the
Maintenance and Calibration section.

e Do not use conductive gel or paste on the external defibrillator paddles or
SYNCRUS™ EDIM paddle plates.

o Do not immerse the SYNCRUS™ EDIM or Cardioversion Extension Cable in
liquid.
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6.0 REQUIRED USER SUPPLIED COMPONENTS

To apply SYNCRUS™ atrial cardioversion therapy, the user must supply a compatible
low energy external defibrillator, an external pacemaker, and the appropriate pacing
cables. Below is a list of compatible external defibrillators, pacemakers and pacing
cables that have been tested with the Guidant SYNCRUS™ System.

External pacemaker:
e Medtronic Dual-Chamber Model 5388 External (Temporary) Pulse Generator
e Medtronic Single-Chamber Model 5348 External (Temporary) Pulse
Generator

Pacing cables:
e Medtronic 5433 A Reusable EPG atrial safety cables
e Medtronic 5433V Reusable EPG ventricular safety cables
o Maedtronic 5487 6 fi. sterile disposable patient safety cables

Biphasic, low energy external defibrillator with R-wave synchronization capability and
external paddles:
e Medtronic Physio-Control LIFEPAK® 12 and LIFEPAK® 20 defibrillators
e Agilent (Philips Medical) Heartstream™ or HeartStart X1. and XLT
defibrillators

Note: The Zoll M Series biphasic defibrillator will not discharge energy into the
SYNCRUS™ EDIM.

Monophasic, low energy external defibrillator with R-wave synchronization capability:
¢ Medtronic Physio-Control LIFEPAK® 9, 10, 11, 12 defibrillators
e Agilent (Philips Medical) CodeMaster™ defibrillator
e Zoll M Series defibrillator with monophasic capability
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7.0  WARNINGS

e The SYNCRUS™ System is not compatible with all low energy external
defibrillators. See section on Required User Supplied Components for a list of
compatible external defibrillators.

e Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

¢ The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the heart wire leads or the EDIM (when connected to
the Heart Wires) with your bare hands or with anything that may deliver static
(clectrostatic discharge). Avoid the possibility of unintentional contact between the
wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equipment used in the vicinity of the
patient must be properly grounded.

e The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for
use with the SYNCRUS™ Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS™ System Operator’s Manual. Patient injury or death
may result.

¢ Ifthe SYNCRUS™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (Maintenance and
Calibration section) prior to using the EDIM again. Dropping the EDIM may damage
internal components, possibly rendering the device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and
evaluate the placement by determining R-wave amplitude, pacing threshold, and
pacing lead impedance. Secure the SYNCRUS™ Heart Wires by taping the
cardioversion connectors and pacing pins to the patient’s body until needed.

e Although pliable, the lead body is not designed to tolerate excessive flexing, bending,
or tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s
body until needed. Minimize manipulation of the Heart Wires.

e Equipment and accessories connected to the Guidant SYNCRUS™ System shall
comply with IEC-601-1, type CF.

8.0 PRECAUTIONS

e SYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO
NOT REUSE.
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e The SYNCRUS™ Heart Wires are gamma sterilized after packaging. When they are
received, they are sterile and ready for use. Should the seal or package be wet,
damaged, punctured, or if the seal is broken, do not use or attempt to resterilize.
Contact the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians
should treat patients in accordance with judgment and experience. Assessment of the
patient’s overall condition and physician discretion should dictate the number of
attempts to treat.

e [t is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and
removal.

9.0 ATTACHING THE SYNCRUS™ HEART WIRES TO THE
MYOCARDIUM

1. Attach the SYNCRUS'" Heart Wires to the patient’s myocardial surface during
cardiac surgery in the following order and before the patient’s chest is closed. The
described fixation techniques are furnished for informational purposes only. The
physician may choose to vary the fixation technique in accordance with judgment and
experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional.

Left Atrial Heart Wire (unipolar)

o Cardioversion Electrode (vellow wire): Use the attached curved needie to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion
clectrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

Right Atrial Heart Wire (tripolar)

o Cardioversion Elecirode (yellow wire): Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

o Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. Afier the
pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.
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e Ventricular Heart Wire (bipolar)
Pacing Electrodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3c), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used
in clinical practice.

Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary
veins 2a. Left Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary

veins.

Left pulmonary
veins

AV groove } - (Lateral-posterior view)
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Right atrial
appendage

2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial
myocardium.

(Anterior view)

2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)
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Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)

Right atrial
appendage

Right pulmonary |
veins 3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within

5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial
appendage.

(Lateral view)
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3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

2. Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

3. Use the straight thoracic needle on the proximal end of each SYNCRUS™ Heart
Wire to externalize the Heart Wires through the chest wall and skin. Once the Heart
Wires are externalized, cut off the thoracic needles, maximizing the exposed
cardioversion leads. Discard the thoracic needles appropriately.

4. Attach the yellow cardioversion connectors provided with the SYNCRUS™ Heart
Wires to the yellow cardioversion wires on the Left and Right Atrial Heart Wires.
This is done by threading the Heart Wire cardioversion lead through the pinhole on
the backside of the connector and pushing the pin into the connector. Make sure there
is good electrical contact between the Heart Wire cardioversion lead and the yellow
cardioversion connector.

5. Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the SYNCRUS™ Heart Wires. Secure the SYNCRUS™ Heart Wires
by taping the cardioversion connectors and pacing pins to the patient’s body until
needed.

Page 14
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7. When SYNCRUS™ atrial cardioversion therapy is needed, connect the yellow
cardioversion connectors to the SYNCRUS™ Cardioversion Extension Cable.
Ensure that the Cable is connected to the EDIM. Apply internal atrial cardioversion
by placing external defibrillator paddies on the paddie plates of the SYNCRUS™
EDIM and deliver energy. The EDIM will attenuate the external defibrillator output
energy by approximately 97% (for example, a 100-joule external shock will result in
an approximate 3-joule internal cardioversion shock to the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

9. To remove the SYNCRUS™ Heart Wires, remove any tape holding the Heart Wires
in place. Apply gentle and continuous external traction to remove the Heart Wires
from the patient. Special care should be taken when removing the lead from the
atrium, due to the relatively thin atrial wall.

10. Discard the three externalized Heart Wires appropriately.

20l
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10.0 DEFINITION OF SYMBOLS

Below is a description of the symbols used in this manual and on the Guidant
SYNCRUS™ System labels and packaging.

WARNING: Shock hazard. Hazardous voltage may be present.
Do not touch the paddle plates when the device is connected to the
patient.

WARNING: Read Instructions for Use.

WARNING: Do not shock on T-wave, Synchronize shock with
patient’s R-wave.

o (Green indicator flashes): Energy has been transmitted from the
~ | external defibrillator to the SYNCRUS™ EDIM.

(Red indicator flashes): Overvoltage condition in SYNCRUS™
[B; EDIM. No energy was transmitted to patient. Refer to the
Operator’s Manual.

Clean paddle plates before each use with a 70% isopropyl alcohol
wipe.

Type CF equipment.

*H3ye”

Class II equipment.

Reference information; please read.

® -

+80°G

Store at temperature between -40°C and 60°C.

A0

30%
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11.0 MAINTENANCE AND CALIBRATION

The SYNCRUS™ EDIM is a passive electrical device that relies on a user supplied
external defibrillator for its power source. There are no user serviceable parts inside. This
maintenance procedure is intended for the use of the hospital biomedical engineering
department to verify proper function of the device and its safety features. If the device
exhibits any discrepancies in any of these periodic checks, discontinue use of the device
at once and contact Guidant Cardiac Surgery (Santa Clara, CA) for return instructions.
All maintenance procedures requiring an external defibrillator should be conducted
with a compatible external defibrillator (see section on Required User Supplied
Components for compatible defibrillators).

11.1 Daily Maintenance

[t is recommended that the following maintenance procedure be performed on a daily
basis to ensure proper function of the SYNCRUS™ EDIM.

CAUTION: Perform all maintenance BEFORE connecting the SYNCRUS™ EDIM to
the patient.

1. Clean the paddle plates and safety push button (see Figure 4) with a 70% isopropyl
alcohol wipe before each use. A buildup of dirt on these conductive surfaces can
cause degradation of electrical conduction and can prevent proper energy
transmission.

2. Verify that the spring-loaded safety push button on the right side of the device can be
depressed completely and that it returns to its extended position when the force is
removed.

303
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Figure 4. Top view of the SYNCRUS™ External Defibrillator Interface Module
(EDIM)

“Over-voltage”
indicator (red light) Safety push

button

Left paddle

Right paddle

late
piate plate
“Energy transfer”
Reference indicator (green light)
cards

11.2 Full Maintenance

It is recommended that the following maintenance procedure be performed every 3
months to ensure proper function of the SYNCRUS™ EDIM. Also perform a full
maintenance test if the EDIM has been dropped onto a hard surface prior to using the
EDIM again.

11.2.1 Other Equipment

o External defibrillator (see section on Required User Supplied Components for
compatible defibrillators)

Ohmmeter

Electrical safety analyzer or leakage current analyzer

Defibrillator analyzer

e SYNCRUS™ EDIM maintenance test fixture =

(Guidant Cardiac Surgery order #TX-5200) b K
’ ‘ v
k,\ -

T~ 1 -
~

Page 18

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

30l



Records processed under FOIA Request 2014-7272; Released 10/23/14

e SYNCRUS™ Cardioversion Cable test adapters —
two required (Guidant Cardiac Surgery order -
#TX-5300). Hypertronics p/n YPN025-002G may v
also be used.

11.2.2 Full Maintenance Procedure

1. Check safety push button
Verify that the spring-loaded safety push button on the right side of the SYNCRUS™
EDIM can be depressed completely and that it returns to its extended position when
the force is removed.

2. Check safety switch isolation

Equipment Used:
° Ohmmeter
e  SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
2.1 Connect the SYNCRUST™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

2.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.
2.3 Connect an chmmeter lead to each of the test adapters.

With the safety push button on the EDIM in its normal “up” position, the ohmmeter
should read open (i.c. no continuity). With the safety push button depressed, the
ohmmeter should read between 55 — 65 ohms.

35
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3. Check leakage current

Equipment Used:

e  FElectrical safety analyzer or leakage current analyzer
. SYNCRUS™ Cardioversion Cable test adapters (2)
. SYNCRUS™ EDIM maintenance test fixture

Note: the leakage current limits specified are for the SYNCRUS™ EDIM only. Any
leakage current inherent in the leakage tester must be 1dentified and deducted from the
tester readout before applying the leakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup:
3.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

3.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable. Electrically short the two output
terminals on the test adapters.

3.3 Connect the shorted test adapters to the ground terminal on the electrical safety
or leakage current analyzer.

3.4 Attach the EDIM maintenance test fixture to the SYNCRUS™ EDIM. The test
fixture should wrap around the right side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals
when properly installed for this test (see Figure 5).

3.5 Depress the SYNCRUS™ EDIM safety push button with the movable arm of
the test fixture. Latch the movable arm and verify that the EDIM safety push
button is fully depressed.

3.6 Make an electrical connection between the EDIM maintenance test fixture (via
the lock nut) and an ECG terminal of the analyzer (i.e. RL connection).

3.7 Using the appropriate setting for the analyzer, apply either 120-volts or 240-
volts (determined by the voltage powering the analyzer) to the EDIM.
Descriptors for the analyzer test mode may include “Lead Isolation to Ground™
or “Patient Lead Isolation Test”.

The SYNCRUS™ EDIM shall not allow greater than 10uA leakage current when
240-volts are applied by the analyzer (or SpA leakage current when 120-volts are
applied) to the EDIM.

CAUTION: Do not depress the SYNCRUS™ EDIM safety push button with
anything that is electrically common with your body. Serious injury may occur.

3ok
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Figure 5. The EDIM maintenance test fixture shown properly installed on the
right side of the SYNCRUS™ EDIM.

4. Check over-voltage protection

Equipment Used:
e  External defibrillator

Discharge a 360 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles, but with no load connected to the output terminals.

Note: This test verifies that the over-voltage protectors limit the output voltage from
the EDIM to less than 800-volts. A monophasic external defibrillator needs to be

b
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used for this test in order to achicve a voltage greater than 800-volts at the voltage
protectors when there is no load connected to the EDIM output.

The "over-voltage" indicator (red) on the top panel of the EDIM should flash
momentarily. The "energy transfer" indicator (green) will also flash momentarily.

If the "energy transfer” indicator (green) does not flash, verify that the external
defibriliator is delivering at least 360 joules by connecting a defibrillator analyzer
directly to the defibrillator (remove the EDIM from the circuit). If the external
defibrillator is delivering at least 360 joules, discontinue use of the EDIM. If the
external defibrillator is not delivering at least 360 joules (and is set for 360 joules
output), discontinue use of the external defibrillator.

5. Check "energy transfer" indicator

Equipment Used:

. External defibrillator

e  Defibrillator analyzer

° SYNCRUS™ Cardioversion Cable test adapters 2)

Test Setup:
5.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

5.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

5.3 Connect the test adapters to the defibrillator analyzer.

5.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Discharge a 100 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles. The "energy transfer” indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash. Repeat the
check with a 360 joule shock. The "energy transfer” indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash.

6. Check attenuation level

Equipment Used:

e  External defibrillator

e  Defibrillator analyzer

e  SYNCRUS™ Cardioversion Cable test adapters (2)

308
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Test Setup:
6.1 Connect the SYNCRUS™ Cardioversion Extension Cabie to the SYNCRUS™
EDIM.

6.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

6.3 Connect the test adapters to the defibrillator analyzer.

6.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Use the defibrillator analyzer to verify the SYNCRUS™ EDIM attenuation level:

| External defibrillator setting* SYNCRUS™ EDIM output*
B 360 joule | 10.4 - 11.1 joule

* If the external defibrillator does not deliver exactly 360 joules, the lower and upper
SYNCRUS™ EDIM output energy limits may be calculated by multiplying the
external defibrillator input energy by 0.0289 and 0.0309, respectively.

7. Check shock delivery delay

Equipment Used:

e  External defibrillator

e  Defibrillator analyzer

e  SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
7.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

7.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

7.3 Connect the test adapters to the defibrillator analyzer.

7.4 Connect the defibrillator analyzer’s normal sinus ECG output signal (60 bpm) to
the synchronization input of the external defibrillator.

7.5 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Using synchronized cardioversion mode, discharge a 200 joule shock from the
external defibrillator into the SYNCRUS™ EDIM using the external paddles.

Use the defibrillator analyzer to measure actual delay time from the peak of the
generated R-wave to the leading edge of the defibrillator discharge waveform,
measured at the output of the SYNCRUS™ EDIM. The delay time must be less than
60 milliseconds.

369
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12,0 TROUBLESHOOTING

12.1 Internal Atrial Cardioversion

1. Recheck all electrical connections

2. If the atria! fibrillation episode was not terminated and no shock impulse was seen on
the ECG monitor and the green indicator light on the SYNCRUS™ EDIM did not
flash while the shock was delivered and the patient did not experience an involuntary
thoracic muscle spasm, then it is likely that that the external defibrillator's energy did
not reach the patient.

3. If the red indicator light on the SYNCRUS™ EDIM flashed during the cardioversion
attempt, the internal voltage protection circuit prevented the shock from reaching the
patient. Reduce the energy setting on the external defibrillator and attempt another
cardioversion or substitute another external defibrillator and try another
cardioversion.

4. Deliver another cardioversion shock, while watching the ECG monitor for a shock.

5. If a cardioversion shock was observed on the monitor and the atrial fibrillation
episode does not terminate, even briefly, a Heart Wire electrode may be dislodged.
Discontinue SYNCRUS™ atrial cardioversion therapy and revert to traditional
therapy.

6. If no cardioversion shock is observed on the monitor and the atrial fibrillation episode
is not terminated, the SYNCRUS™ EDIM or Cardioversion Extension Cable may be
defective. If a spare unit is available, replace the SYNCRUS™ EDIM. If the same
problem persists, replace the Cardioversion Extension Cable. Ask your Biomedical
Engineering Department to test the SYNCRUS™ EDIM and Cardioversion
Extension Cable per the maintenance procedure in the Maintenance and Calibration
section.

12.2  Temporary Cardiac Pacing and ECG Sensing

Check the settings of the external pacemaker.

Recheck all electrical connections.

Check the batteries in the external pacemaker.

Check that the proper Heart Wire pacing connector pins are connected to the proper
input(s) on the external pacemaker.

5. Check that the polarity of the pacing connector pins is correct and consistent to the
external pacemaker. If incorrect, reverse the connectors between the Heart Wires and
the patient cable.

Try using a different pacing cable.

Try connecting to a different (positive) electrode. If this corrects the situation, the
problem lies either within the pacing wire or at the pacing electrode’s connection to
the heart. You can either continue pacing with this configuration, or install an
indifferent electrode on the patient’s skin. :

8. Try connecting to a different stimulation (negative) electrode. If this corrects the
situation, the problem lies either within the pacing wire or at the pacing electrode’s
connection to the heart. This situation cannot be corrected on this patient.

B =

=
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13.0 WARRANTY AND SERVICE

The SYNCRUS™ External Defibrillator Interface Module (EDIM) is warranted for one
(1) year from the date of purchase. If the device fails to perform as intended during the
warranty period, return it to Guidant Cardiac Surgery (Santa Clara, CA) for a
replacement unit.

The SYNCRUS™ EDIM 1s not user serviceable. Do not attempt to open the module
case. Warranty is void 1f the tamper resistant seal on the EDIM is broken. Proper device
function must be verified by your Biomedical Engineering or Equipment Maintenance
Department. Refer to the section on Maintenance and Calibration for maintenance
procedures.

Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054 USA

Toll-Free: (888) 880-2874  Fax: (888) 899-2874
Intl: (408) 845-3400 Intl: (408) 845-3568

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224,
and RE 35,779.

P/N PPL2038200 Rev. A
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Appendix-A. Guidant Syncrus™ Product Specification Engineering Order

The following pages contain a copy of the Guidant Syncrus™
Product Specification change documentation.
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Appendix-C. Test Data Notebook

The following notebook (sheet 16 ) includes all test data obtained during the
Design Verification Testing.
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| WARNING! Cardiac defibrillators generate potentially daﬁée?ous voltages, which can be
lethal if improperly handled by an untrained operator. Refer to the device manufacturer’s
_operator or service manual for the specific device inspection requirements.
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;i Syncrus System

Post Cardiac Surgery Atrial Cardioversion and Temporary Cardiac Pacing
Atriale cardioversie en tijdelijke pacing na hartchirurgie
Cardioversion auriculaire en chirurgie postcardiague et stimu!éif&ibqrdidque temporaire
Atriale Elektrokonversion und tempordre Herzstimulation nach herzehirurgischen Eingriffen
Stimolazione cardiaca lemporanea e cardioversione atriale post—iﬁtervenm cardiochirurgico
DTN O OT IS A= 9 » BLU-RADE S -
Cardioversion auricular y estimulacion cardiaca temporal tras cirugia cardiaca

INSTRUCTIONS FOR USE

ENGLISH/NEDERLANDS /FRANCAIS/DEUTSCH/ITALIANO
04z [ ESPANOL

GUIDANT
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Figure 1.
Guidant Syncrus™ System

1. Left Atrial Heart Wire (unipolar)

2. Right Atrial Heart Wire (tripolar)

3. Ventricular Heart Wire (bipolar)

4. Yellow Cardioversion Connectors

5. Protective Tubings

6. External Defibrillator Interface Module (EDIM)
7. Cardioversion Extension Cable

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are sold separately
from the EDIM and Cardioversion Extension Cable.

2 3 S/g
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INSTRUCTIONS FOR USE

Carefully read all instructions prior to use. Observe all warnings and precautions ‘hoted throughout these
instructions.

SYSTEM DESCRIPTION:

The Guidant Syncrus System provides low energy internal cardioversion therapy.to treat postoperative atrial
fibrillation via Syncrus Heart Wires placed directly on the patient's heart. The system functions also include
temporary atrial and ventricular pacing and ECG sensing capabilities.

The Syncrus System consists of the following components:

« Three single use Heart Wires that arc attached to the myocardial tissue of the left atrium, right atrium, and
right or left ventricle during cardiac surgery. The Heart Wires tranismit low energy shocks to the patient’s
heart for electrical atrial cardioversion. The Heart Wires a]so provide for temporary cardiac pacing and
ECG sensing capabilities.

*+ A reusable External Defibrillator Interface Module (EDIM), which interfaces between a monophasic, low-
energy, external defibrillator and the Heart Wirgs, The EDIM reduces the output encrgy from the
defibrillator to a low energy shock delivered through' ‘the Heart Wires,

* A rcusable Cardioversion Extension Cable that conneets the Heart Wires to the EDIM.

The Syncrus System components must be used in conjunction with a monophasic, low energy external
defibrillator, an external pacemaker, and:pacing cables that connect the Heart Wires to the external pacemaker.
The user supplies the external defibrillator, external pacemaker, and pacing cables.

INDICATIONS FOR USE:
The Guidant Syncrus™ Internal Cardioversion System is indicated for use in post-operative cardiac surgery
patients who require temporary atrial or ventricular pacing/sensing and/or atrial cardioversion.

CONTRAINDICATIONS:
There are no known general contraindications for temporary post surgical heart wire leads. Patient anatomy
and medical condition, however, should determine the use and implantation procedure.

WARNINGS:

+ The Guidant Syncrus System is compatible with monophasic low energy external defibrillators only.

* Perform synchroh:i;z'éd cardioversion only. Unsynchronized shocks may result in ventricular fibrillation,
causing patient injury or death,

* The Syncrus Heart Wires provide a direct path for electrical current flow to the patient’s heart. DO NOT
touch the heart wire leads or the EDIM (when connected to the Heart Wires) with your bare hands or with
anything that may deliver static (electrostatic discharge). Avoid the possibility of unintentional contact
between the wire leads, including extension cable, and any equipment used as well as any conductive
surface contact. Line powered equipment used in the vicinity of the patient must be properly grounded.

* The Syncrus EDIM and Cardioversion Extension Cable are designed solely for use with Syncrus Heart
Wires.

* DO NOT connect the Heart Wires to any equipment other than that specified in these instructions and the
Syncrus System Operator’s Manual. Patient injury or death may result.
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« Ifthe Syncrus System EDIM has been dropped onto a hard surface, perform a FULL maintenance test as
described in the Syncrus System Operator’s Manual (Maintenance and Calibration section) prior to
using the EDIM again. Dropping the EDIM may damage internal components possibly rendering the
device inoperable or out of specification. y

= Wire fracture, dislodgement, abrasion and/or an incomplete connection cé.n cause a periodic or continual
loss of pacing and sensing, possibly resulting in inappropriate delivery of conversion therapy. Connect
the pacing connector pins for baseline measurements to a pacing system analyzer (PSA) and evaluate the
placement by determining R-wave amplitude, pacing threshold, and pacing lead impedance. Secure the
Syncrus Heart Wires by taping the cardioversion connectors and pacmg pms to the patient’s body until
nceded. :

» Although pliable, the lead body is not designed to tolerate excessive ﬂexing, bending, or tension. This
could cause structural weakness, conductor discontinuity, and/or Jead dislodgement. Secure the
cardioversion connectors and pacing pins to the patient's body until needed. Minimize manipulation of
the heart wires.

* Equipment and accessories connected to the Guidant Syncrus System shall comply with IEC-601-1,
type CF.

PRECAUTIONS:

* Syncrus Heart Wires are for single use only. DO NOT RESTERILIZE. DO NOT REUSE.

» The Syncrus Heart Wires are gamma sterilized after packaginé: When they are received, they are sterile and
ready for use. Should the seal or package be wet, damaged, punctured, or if the seal is broken, do not use or
attempt to resterilize. Contact the local Guidant representative.

* Pre-clinical testing supports the use of this device up to 7 cardioversion attempts. Cardioversion attempts
ranged from 1 to 9 attempts in clinical trials. Physicians should treat patients in accordance with judgment
and experience, Assessment of the patient's overall condition and physician discretion should dictate the
number of attempts to treat.

» It is recommended that defibrillation equipment and a pacing sensor system analyzer (PSA) be readily
available during lead placement and removal,

INSTRUCTIONS FOR USE:

1. Attach the Syncrus Heart Wires to the patient's myocardia! surface during cardiac surgery in the
following order and before the patient's chest is closed. The described fixation technique is furnished
for informational purposes only. The physician may choose to vary the fixation technique in accordance
with judgment and experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical procedures and techniques
are the responsibility of the. medical professional. Figures 2 through 4 illustrate heart wire placement
as performed in clinical trials.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Figure 2.
Syncrus Left Atrial Heart Wire Placement

Left Atrial Heart Wire (unipolar) -

+  Cardioversion Electrode (yellow wire): Use the
attached curved needle to affix the cardioversion
electrode to the left atrial myocardium on the
atrioventricular (AV) groove between the left and right
pulmonary veins in an “S” pattern as ilustrated in
Figure 2 for optimal results. After the cardioversion
electrode 1s aﬁikgd, cut off the curved needle and discard
it. Place a slight bend or kink at the end of the
electrode.

Pulmonary
veins

AV groove

Figure 3.
Syncrus Right Atrial Heart Wire
Placement

Right Atrial Heart Wire {tripolar)

» Cardioversion Electrode (vellow wire): Use the
attached curved needle to affix the cardioversion
electrode into the right atrial myocardium in an “S”
pattern as shown in Figure 3 for optimal results. After
the cardioversion electrode is affixed, cut off the curved
ncedle and discard it. Place a slight bend or kink at the
end of the electrode.

* Placement should be made to maximize the atrial muscle
mass between the right atrial cardioversion electrode
and the left atrial cardioversion electrode.

s Pacing Electrode (black and blue wires): Use the
attached curved needle to affix the bipolar pacing
electrodes into the right atrial myocardium. For optimal
cardiac pacing, bury both the anode and cathode in the
myocardium. After the pacing electrodes are affixed, cut
off the needle and discard it. Place a slight bend or kink

Arnterior view at the end of the anode electrode.

3 <9
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Figurc4. _
Syncrus Ventricular Heart Wire
Placement

Ventricular Heart Wire (bipolar) ..

*  Pacing Electrodes (black and white wires): Use the
attached curved needle to affix the bipolar pacing
electrodes into the myocardial tissue of either the right
or left ventricle as illustrated in Figure 4 for optimal
results, The positive pacing electrode (anode) is
attached to the needle, while the negative clectrode
(cathode) is contained in the 4 mm long bullet. For
optimal cardiac pacing, bury both the anode and
cathode in the myocardium. After pacing electrades are
affixed, cut off the curved needle and discard it. Place a
slight bend or kink at the end of the anode electrode.

Anterior view

2. Once the cardioversion and pacing electrodes have been affixed to the patient’s heart, visualize the
paths that the Heart Wires will travel as they are.extracted. -

3. Usc the straight ncedle on the proximal'end of each Syncrus Heart Wire to externalize the Heart Wires
through the chest wall and skin. Once the Heait. Wires are externalized, cut off the thoracic needles,
maximizing the length of the exposed cardioversion leads. Discard the thoracic needles appropriately.

4. Attach a yellow cardioversion connector provided with the Syncrus Left and Right Atrial Heart Wires.
This is done by threading the Heart Wire cardioversion lead through the pinhole on the backside of
the connector and pushing the pin into the connector. Make sure there is good electrical contact
between the Heart Wire cardioversion lead and the yellow cardioversion connector.

5, Connect the pacing connector pins for baseline measurements to a pacing system analyzer (PSA) and
evaluate the placement by: determlmng R-wave amplitude, pacing threshold, and pacing lead
impedance.

6.  Cover the pacing connector pins on the Right Atrial Heart Wire (black and biue wires) and Ventricular

Heart Wire (black and white wires) with protective tubing provided with the Syncrus Heart Wires.
Secure the Syncrus Heart Wires by taping the cardioversion connectors and pacing pins to the
patient’s body until. needed.

7. When Syncrus atrial: cardioversion therapy is needed, connect the yellow cardioversion connectors to
the Syncrus Cardioversion Extension Cable. Ensure that the Cable is connected to the EDIM. Apply
internal atrial cardioversion by placing external defibrillator paddles on the paddle plates of the
Syncrus EDIM and deliver energy. The EDIM will attenuate the external defibrillator output energy by
approximately 97% (for example, a 100-joule external shock will result in an approximate 3-joule
internal cardioversion shock to the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective tubing from the
pacing connector pins. Connect the pacing connector pins into the appropriate pacing cables. Ensure
that the pacing cables are connected to an external pacemaker. Administer cardiac pacing therapy.

9. To remove the Syncrus Heart Wires, remove any tape holding the Heart Wircs in place. Apply gentle
and continuous external traction to remove the Heart Wires from the patient. Special care should be
taken when removing the lead from the atrium, due to the relatively thin atrial wall.

10.  Discard the three cxternalized Heart Wires appropriately.
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ADVERSE EVENTS:
Two studies were conducted with the original Syncrus System (TADpole Systemn) in Europe!. Results from
both studies demonstrated that the Guidant Syncrus System was safe and effective for its intended use.

Table 1. Adverse Events Reported ‘Across Studies

Complications # of pts with AE’s % of pts with AE’s
(n=538)
Wire dislodgement 1 0.19%
Cardiac Arrest/VF ] 0.19%
Difficult wire extraction 2 ) 0.37%
Infection 1 0.19%
Hypoventilation 1 0.19%
Death* 2 0.37%
Total Complications 8 1.48%

* Deaths were unrelated to therapy with Syncrus System.
' For clinical study details refer to Clinical Trial section.

POTENTIAL ADVERSE EVENTS:
Based on the literature and Syncrus heart wire implant experience, the possible physical effects from
implantation are listed below.

» Allergic reaction « Infection

+ Atrial wall rupture + Lead abrasion

* Bleeding « Lead failure

« Cardiac tamponade + Lead fracture or insulation break

« Difficult wire removal + Lead tip deformation and/or breakage

» Displacement distodgement » Local tissue reaction

« Erosion/extrusion * Loss or under sensing

« Fibrotic tissue formation *  Mpyocardial injury

* Hematoma *  Mpyocardial irritability

« Histotoxic reaction +  Over sensing

* Inappropriate therapy * Post-shock rhythm disturbances

* Incomplete connection with * Random component failures
pulse generator » Threshold elevation

CLINICAL TRIALS:

The Syncrus Systemn was studied in the following (2) trials: Pilot Clinical Investigation for the InControl
TADpole Heart Wites {Temporary Atrial Cardioversion Post-Op Low Energy) and The TADpole™ System for
Post-Cardiac Surgery Atrial Cardioversion and Atrial/Ventricular Pacing and Sensing.

Pilot Clinical Investigation for the InControl TADpole Heart Wires (Temporary Atrial Cardioversion
Post-Op Low Energy)

This investigation was designed as an observational non-randomized study to evaluate the features and
functionality of the therapy. The final analysis covers 466 implanted patients. The mean implant duration of
the study population was 7.1 days.

, 36l
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Table 2. Description of the Study Population

Characteristic

Number of patients n=466

Gender
Male 348
Female 116
Unknown 2

Age at Time of Implant

Range (years) 2383

Mean + Standard Deviation 64.2+92
Cardiovascular Procedures™

CABG 420

Valve Replacement 43

Valve Repair 9

* Cardiovascular procedures are not mutually exclusive of one another.

Arrhythmia Treatment Success and Energy Delivered
Eighty-one patients experiencing a total of 95 AF episodes were treated with the therapy. A per patient

cardioversion overall success rate of 74% and a per episode success rate of 78% were recorded. The mean
number of joules delivered to the patient per successful attempt was 6.02 Joules. There were an average
number of 2.54 cardioversion attempts per successful episode.

Table 3. Per Patient and Per Episode‘.Therapy Success Summary

Cardioversion Success n (%)

81 Patients with Arrhythmias

Success No 21 (26%)

Success Yes 60 (74%)
95 Episodes

Success No .- 21 (22%)

Success Yes : 74 (78%)
Joules Delivered per Successful Attempt

Mean 6.02

SD 2.50

Range 1.5 - 10.8

Average number of Attempts
per Successful Episode 2.54

364
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Table 4. Per Attempt and Cumulative Therapy Success Summary

Success Rate

Attempts Success Total # i Cumulative
Yes/No of Attempts per Attempt (%) -Success Rate (%o)*

I*" Attempt Success Yes 40 42.11 42.11
Success No 55

2™ Attempt Success Yes 30 45.45 73.70
Success No 16

3 Attempt Success Yes 6 41.03 90.54
Success No 23

4™ Attempt Success Yes 6 37.50 96.85
Success No 10,

5% Attempt Success Yes 2 33.33 98.95
Success No 4

6" Atternpt Success Yes 1 33.33 106.00
Success No 2

T Attempt Success Yes 0 0.00
Success No 2

8" Attempt Success Yes ¢ 0.00
Success No 2

9™ Attempt Success Yes 0 0.00
Success No 1

* From the total of successful cardioversions attempts, the cumulative success rate is calculated as the

percentage of successful cardioversions after the first, second, third, fourth etc. attempts using the total

successful attempts as the denominator. For example, 42.11% of the total successful cardioversions
resulted from a first cardioversion attempt. Data illustrates that over 90% of the total successful

cardioversions occurred within the first three cardioversion attempts. Incremental cardioversion successes

were observed as a result of additional attempts,

Summary of Adverse Events

A total of cight adverse events in seven patients were recorded throughout the duration of the study.

Table 5. Adverse Events

# of pts with AE’s

% of pts with AE’s

(n=466)

Complications (total) 8 1.71%
Wire dislodgement 1 0.21%
Cardiac Arrest/VF 1 0.21%
Difficult wire extraction 2 0.43%
Infection 1 0.21%
Hypoventilation 1 0.21%
Death* 2 0.43%

* Two deaths were not related to the TADpole System.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and Atrial/Ventricular Pacing
and Sensing .

This investigation was designed as a confirmatory observational non-randomized study intended to optimize
the effectiveness of the therapy including heart wire placement. Heart wire placerent is illustrated in Figures
2 through 4. The study is an analysis of 72 implanted patients. The mean implant duration of the study
population was 6.2 days.

Table 6. Description of the Study Population

Characteristic n (%)
Number of patients 72
Gender
Male 50
Female 21
Unknown 1

Age at Time of Implant (years)

Range 32-89

Mean * Standard Deviation 65.26 £ 1050
Mean Ejection Fraction 57.43 + 16.96 -
+ Standard Deviation (%) (93%)
Cardiovascular Procedures

CABG 71

Mitral Valve Replacement 1

Arrhythmia Treatment Success and Energy Delivered .

Thirteen patients experiencing a total of 14 AF episodes were treated with the therapy. A per patient
cardioversion overall success rate of 92.3% and a per episode success rate 0f 92.8% were recorded. The mean
number of Joules delivered to the patient per successful attempt was 7.72 Joules. There were an average number
of 1.54 cardioversion attempts per successful episode.

Table 7. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)

13 Patients with Arrhythmias

Success No 1 (7.69%)
Success Yes 12 (92.3%)
14 Episodes : .
Success No 1 (7.14%)
Success Yes 13 (92.8%)
Joules Delivered per Successful Attempt
Mean 7.72
SD 1.73
Range 6-10.8
Average number of Attempts
per Successful Episode 1.54
10 3 L{‘
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Table 8. Per Attempt and Cumulative Therapy Success Summary

ITENE

Attempts Success Total # Success Rate - Cumulative
Yes/No of Attempts per Attempt (%)  Success Rate (%)*

I* Attempt Success Yes 10 71,42 66.07*
Success No 4 o

2™ Attemnpt Success Yes 4 66.66 93.33
Success No 2

3¢ Atterpt Success Yes 0 S0 93.33
Success No 2

4™ Attempt Success Yes 1 100.00 10¢.00
Success No 0 .

From the total of successful cardioversions attempts, the cumulative.success rate is calculated as the
percentage of successful cardioversions after the first, second, third and fourth attempts. For example
66.67% of the total successful cardioversions resulted from a first cardioversion attempt using the total
successful attempts as the denominator. Data illustrates that over 90% of the total successful
cardioversions occurred within the first 3 cardioversion attempts. Incremental cardioversion successes
were observed as a result of additional attempts.

Summary of Adverse Events
No adverse events were observed in this study.

ENERGY INPUT/OUT ATTENUATION:

The EDIM attenuates the energy output of 2 monophasic, low-energy external defibrillator down to 3% of its
original joule output. The EDIM produces an energy transfer of 3% (+/- 1%) on the input energy from the
defibrillator, Since the circuitry of the EDIM consists of a passive voltage divider network, the attenuation
consists of a uniform reduction of input voltage, resulting in an output waveform identical to that of the
defibrillators waveform, except reduced in magnitude (Figure 5).

Figure 5. EDIM Input Output Waveform

External Defibrillator Output Waveform EDIM Output Waveform
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Input from External Defibrillator Output Encrgy from EDIM (Joules)
(Joules) MIN MAX
50 1.4 1.5,

100 2.9 3.1
150 4.3 4.6
200 5.8 6.2
250 7.2 7.7
300 8.7 9.3
350 10.1 108
360 10.4 11.1

HOW SUPPLIED: .

The Syncrus Heart Wires are supplied STERILE in an unopened and uﬁdamaged package. The Syncrus Heart
Wires have been sterilized using gamma irradiation and are for single use only. DO NOT RESTERILIZE. DO
NOT REUSE. o

The Syncrus External Defibrillator Interface Module (EDIM) is supplied non-sterile and is reusable. One
Syncrus Cardioversion Extension Cable, one maintenance test fixture, and two extension cable test adapters
are also supplied with the EDIM.

To perform internal atrial cardioversion, the hospital must supply a low energy, external, monophasic
defibrillator. To perform tempeorary cardiac pacing and ECG sensing, the hospital must supply an external
pacemaker and appropriate pacing cables. A list of compatible external defibrillators, external pacemakers and
pacing cables are provided in the Syncrus System Operator’s Manual (Required User Supplied Components
section) for your convenience.

CAUTION:
Federal (U/.S.4.) law restricts this device to sale, distribution and use by or on the order of a physician.

36k
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WARRANTY:

Guidant Corporation warrants that its Products substantially conform to Guidant Corporation published
specifications for such Product for a period of twelve (12) months from the date of fshipment, and will replace
any Products confirmed by Guidant Corporation as defective Products, at Guidant Corporation’s sole option,
during said period. This warranty is contingent upon proper use of Products in the application for which they
were intended as indicated in the Product label claims, and Guidant Corporation makes no warranty (express,
implied, or statutory) for Products that are modificd or subjected to unusual physical or electrical stress. With
regard to Guidant Corporation Products which are labeled FOR SINGLE USE ONLY or DO NOT REUSE,
this warranty is null and void following the single use of the Products, Guidant Corporation does not
provide a warranty for those Products subjected to resterilization and/or reuse unless the Products are
specifically designed and labeled for reuse.

EXCEPT FOR THE LIMITED WARRANTY PROVIDED ABOVE, GUIDANT CORPORATION GRANTS
NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, BY STATUTE IN ANY
COMMUNICATION WITH BUYER, OR OTHERWISE, REGARDING THE PRODUCTS, THEIR FITNESS
FOR ANY PURPOSE, THEIR QUALITY, OR THEIR MERCHANTABILITY. GUIDANT CORPORATION
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER CONNECTION WITH THE SALE OR USE OF
ANY PRODUCT. IN NO EVENT SHALL GUIDANT CORPORATION BE LIABLE FOR THE COST OF
PROCUREMENT OF SUBSTITUTE GOODS BY THE CUSTOMER OR FOR ANY SPECIAL CONSE-
QUENTIAL OR INCIDENTAL DAMAGES FOR BREACH OF WARRANTY.

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224; and RE 35,779.

361
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Cardioversion auriculaire en chirurgie postcardiaque et stimulation cardiaque temporaire
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Post Cardiac Surgery Atrial Cardioversion
And :
Temporary Cardiac Pacing
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1.0 SYNCRUS™ ATRIAL CARDIOVERSION THERAPY

The Guidant Syncrus™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation in conjunction with temporary cardiac pacing and
ECG sensing.

During cardiac surgery, Syncrus™ Heart Wires are attached to appropriate locations on
the patient’s myocardium using standard surgical technique. The proxijmal ends of the
Syncrus™ Heart Wires are externalized through the patient’s chest wall and connected to
appropriate cables attached to the Syncrus™ External Deﬁbnllator Interface Module
(EDIM) and a temporary external pacemaker.

In the event of post cardiac surgery atrial fibrillation, the clinician performs a routine
synchronized electrical cardioversion, except that the external defibrillator paddles rest
on the paddle plates of the Syncrus™ EDIM, ratherthan on the patient’s chest. The
patient is sedated at the physician’s discretion. The maximum energy level administered
through the Syncrus™ EDIM to the Syncrus™ Heart Wires is approximately 11 joules
directly to the patient’s myocardium, compared to 360 joules if delivered
transthoracically with external defibrillator paddles.

The Syncrus™ Heart Wires are designed to also provide temporary cardiac pacing and
ECG sensing before and after internal atrial cardioversion without requiring the physician
to rearrange cables and wires.

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions. '
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2.0 SYSTEM DESCRIPTION

The Guidant Syncrus™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation via Syncrus™ Heart Wires placed directly on the
patient’s heart. The system functions also include temporary atrial and ventricular pacing
and ECG sensing capabilities.

~*Figure 1. Guidant Syncrus™ System
l.
2.
3.
4.
5.
6.
7.

Note: The Heart Wires (with yellow cardioversion connectors and protective tubing) are sold
separately from the EDIM and Cardioversion Extension Cable.

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubing

External Defibnllator Interface Module (EDIM)
Cardioversion Extension Cable
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The Syncrus™ System consists of the following components:

## Three single use Heart Wires that are attached to myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires
transmit low energy shocks to the patient’s heart for electrical atrial cardioversion.
The Heart Wires also provide temporary cardiac pacing and ECG sensing capabilities.

#i A rcusable External Defibrillator Interface Module (EDIM), which interfaces between
a monophasic, low-energy, external defibrillator and the Heart Wires. The EDIM
reduces the output energy from the defibrillator to a low energy shock delivered
through the Heart Wires.

## A reusable Cardioversion Extension Cable that connects the Heart Wires to the
EDIM.

The Syncrus System components must be used in conjunction with a monophasic, low
energy external defibrillator, an external pacemaker, and pacing cables that connect the

Heart Wires to the external pacemaker The user supphes the external defibrillator,
external pacemaker, and pacing cables. :

3.0 INDICATIONS FOR USE

The Guidant Syncrus™ Internal Cardioversion System is indicated for use in post-
operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.
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4.0 COMPONENTS DESCRIPTION

4.1 Syncrus™ Heart Wires

The Syncrus™ Heart Wires consist of three myocardial wires: a unipolar Heart Wire for

the left atrium, a tripolar Heart Wire for the right atrium, and a bipolar Heart Wire for the
left or right ventricle. The Syncrus™ Heart Wires are for single use only and should not

be reused or resterilized. '

The Left Atrial Heart Wire is a unipolar lead with a cardioversion'electrode for atrial
cardioversion. The Right Atrial Heart Wire is tripolar with one electrode for atrial
cardioversion {that is used in conjunction with the cardioversion electrode on the Left
Atrial Heart Wire) and a bipolar pacing lead with one electrode for atrial pacing and ECG
sensing and a second electrode for grounding. The Ventricular Heart Wire is a bipolar
pacing lead with one electrode for ventricular pacing and ECG sensing and a second
electrode for grounding.

The Syncrus™ Heart Wire electrodes are placed on appropriate locations in the
myocardium and the proximal ends of the Heart Wires are passed through the chest wall
and skin of the patient using a straight thoracic needle attached to each Heart Wire. The
thoracic needles are cut off after externalization and yellow cardioversion connectors are
attached to the cardioversion lead (yellow wire) on the Left and Right Atrial Heart Wires.
The pacing connector pins on the Right Atrial Heart Wire (black and blue wires) and
Ventricular Heart Wire (black and white wires) are covered with a protective tubing. The
cardioversion and pacing connectors are usually taped to the patient’s body until needed.
After the Syncrus™ Heart Wires are no longer necded (usuaily just prior to patient
discharge from the hospital), the Heart Wires are removed from the patient with gentle
and continuous external traction.

To perform internal atrial cardioversion, the cardioversion connectors on the Left and
Right Atrial Heart Wires must be connected to the Syncrus™ Cardioversion Extension
Cable and EDIM. The hoSpltal must supply a monophasic low energy external
defibrillator.

To perform atrial and ventricular pacing and ECG sensing, the pacing connector pins on
the Right Atrial Heart Wire and Ventricular Heart Wire must be connected to the
appropriate pacing cables and an external pacemaker. The hospital must supply both the
external pacemaker and pacing cables.

4.2 Syncrus™ External Defibrillator Interface Module (EDIM)

The Syncrus™ EDIM is a non-sterile and reusable device that allows the energy from an
external defibrillator to be transmitted through the Left and Right Atrial Heart Wires
directly to the patient’s myocardium.
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To perform internal electrical cardioversion, external defibrillator paddles are placed on
the paddle plates and safety push button of the Syncrus™ EDIM. The EDIM reduces the
output energy from an external monophasic defibrillator by approximately 97% and
delivers a low energy internal cardioversion shock to the left and right atrial myocardium.
For every 100 joules input from the external defibrillator, approximately 3 joules are
actually delivered to the patient’s heart.

4.3  Syncrus™ Cardioversion Extension Cable

The Syncrus™ Cardioversion Extension Cable is a reusable cable that connects the
cardioversion connectors on the Left and Right Atrial Heart Wires to the Syncrus™
EDIM.

44  EDIM Maintenance Test Fixture and Cardioversion Cable Test Adapters

The EDIM maintenance test fixture and Cardioversion Cable test adapters are used to
perform the full maintenance test on the Guidant Syncrus™ System as described in the
Maintenance and Calibration Section.
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50 MAINTAINING SYSTEM EFFECTIVENESS

5.1 Syncrus™ Heart Wires

+# The Syncrus™ Heart Wires are for single use only. DO NOT RESTERILIZE.
DO NOT REUSE. L

5.2 Syncrus™ EDIM and Cardioversion Extension Cable

## The EDIM should only be used with a monophasic; 1bw-energy external
defibrillator.

## Perform functional checks on the Syncru's:'EM EDIM daily and monthly (see
section on Maintenance and Calibration).

## Do not use conductive gel or paste on the external defibrillator paddles or
Syncrus™ EDIM paddle plates.

## Do not immersc the Syncrus™ EDIM or Cardioversion Extension Cable in
liquid. .

A7
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6.0 REQUIRED USER SUPPLIED COMPONENTS

To apply Syncrus™ atrial cardioversion therapy, the user must supply a monophasic low
energy external defibrillator, an external pacemaker, and the appropriate pacing cables.
Below is a list of compatible external defibrillators, pacemakers and pacing cables that
have been tested with the Guidant Syncrus™ System.

External pacemaker:
## Medtronic Dual-Chamber Model 5388 External (Temporary) Pulse Generator
#t Medtronic Single-Chamber Model 5348 External (Temporary) Pulse
Generator

Pacing cables: L
+# Medtronic 5433A Reusable EPG atrial safety cables
## Medtronic 5433V Reusable EPG ventricular safety cables
#t Medtronic 5487 6 ft. sterile disposable patient safety cables

Monophasic, low-energy external defibrillator with R-wave synchronization capability:
#t Medtronic Physio-Control LifePak™ 9, 10, 11, 12 (excluding 3D Biphasic™
Technology) defibrillator

## Agilent (Hewlett Packard) Codemaster™ defibrillator
# Zoll Medical Corporation defibrillator
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7.0  WARNINGS

2# The Guidant Syncrus System is compatible with monophasic low energy external

defibrillators only.

Perform synchronized cardioversion only. Unsynchronized shocks may result in

ventricular fibrillation, causing patient injury or death,

##t The Syncrus Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the hcart wire leads-or the EDIM (when connected
to the Heart Wires) with your bare hands or with anything that may deliver static
(electrostatlc discharge). Avoid the possibility of unintentional contact between
the wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equlpment used in the vicinity of the
patient must be properly grounded.

4t The Syncrus EDIM and Cardioversion Extensmn Cable are designed solely for
use with Syncrus Heart Wires.

## DO NOT connect the Heart Wires to any equipment other than that specified in
these instructions and the Syncrus System Operator’s Manual. Patient injury or
death may result.

## If the Syncrus System EDIM has been dropped onto a hard surface, perform a
FULL maintenance test as described in the Syncrus System Operator’s Manual
(Maintenance and Calibration section) prior to using the EDIM again. Dropping
the EDIM may damage internal components, possibly rendering the device
inoperable or out of specification.

## Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause
a periodic or continual loss of pacing and sensing, possibly resulting in
inappropriate delivery of conversion therapy. Connect the pacing connector pins
for baseline measurements to a pacing system analyzer (PSA) and ¢valuate the
placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the Syncrus Heart Wires by taping the cardioversion
connectors and pacing pins to the patient’s body until nceded.

#t Although pliable, the lead body is not designed to tolerate excessive flexing,
bending, or tension. This-could cause structural weakness, conductor
discontinuity, and/orlead dislodgement. Secure the cardioversion connectors and
pacing pins to the patient’s body until needed. Minimize manipulation of the heart
wires.

## Equipment and accessories connected to the Guidant Syncrus System shall
comply with IEC-601-1, type CF.

&

80 PRECAUTIONS

#t Syncrus Heart Wires are for single use only. DO NOT RESTERILIZE. DO NOT
REUSE.

## The Syncrus Heart Wires are gamma sterilized after packaging. When they are
received, they are sterile and ready for use. Should the seal or package be wet,
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damaged, punctured, or if the seal is broken, do not use or attempt to resterilize.
Contact the local Guidant representative.

## Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians
should treat patients in accordance with judgment and experience. Assessment of
the patient’s overall condition and physician discretion should dictate the number
of attempts to treat. ;

## It is recommended that defibrillation equipment and 2 a pacmg:sensor system
analyzer (PSA) be readily available during lead placement and. removal

choose to vary the fixation technique in accordance wi ] gment and experience. The
selected fixation technique of each Heart Wire pla,cement should always allow for ease of
extraction through gentle traction. Proper surgical procedures and techniques are the
responsibility of the medical professional. Flgures 2 through 4 illustrate heart wire
placement as performed in clinical trials. L

Figure 2. Syncrus Left Atrial Heart Wire . Left Atrial Heart Wire (unipolar)
Placement y : % Cardioversion Electrode (vellow

Y i wire): Use the attached curved
needle to affix the cardioversion
electrode to the left atrial
myocardium on the atrioventricular
(AV) groove between the left and
right pulmonary veins in an “S”
pattern as illustrated in Figure 2 for
optimal results. After the
cardioversion electrode is affixed,
cut off the curved needle and
discard it. Place a slight bend or
kink at the end of the electrode.

Guidant Syncrus™
Left Atrial Heart Wire placement

Pulmonary
Veins

AV Groove
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Figure 3. Syncrus Right Atrial Heart
Wire Placement

Right Atrial Heart Wire (tripolar)
## Cardioversion Electrode (yellow

Guidant Syncrus™
Right Atrial Heart Wire placement

Right atrial
appendage

wire): Use the attached curved needle
to affix the cardioversion electrode into
the right atrial myocardium in an “S”
pattern as shown in Figure 3 for

optimal results. After the cardioversion

lacement should be made to
maximize the atrial muscle mass
the right atrial cardioversion

electrode and the left atrial

he bipolar pacing electrodes
o the right atrial myocardium. For
/optimal cardiac pacing, bury both the

" anode and cathode in the myocardium.
‘After the pacing electrodes are affixed,

cut off the needle and discard it. Place a

Anterior view

“slight bend or kink at the end of the
node electrode.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Figure 4. Syncrus Ventricular Heart Ventricular Heart Wire (bipolar)
Wire Placement #t Pacing Electrodes (black and white
wires): Use the attached curved needle
Guidant Syncrus™ to affix the bipolar pacing electrodes
Ventricular Heart Wire placement into the myocardial tissue of either the

right or left ventricle as illustrated in
Figure 4 for optimal results. The
positive pacing electrode (anode) is
attachedto the needlé, ‘while the
negative i
contained in g;m long bullet. For
optlmal carghac pacing, bury both the
athode in the myocardium.
g ele@trodes are affixed, cut
‘cd needle and discard it.

Anterior view

ugh the chest wall and skin. Once the Heart Wires are
dles, maximizing the exposed cardioversion leads.

4. Attach a yellow cardioversion connector provided with the Syncrus Left and Right
Atrial Heart Wires. This is done by threading the Heart Wire cardioversion lead through
the pinhole on the backside of the connector and pushing the pin into the connector.
Make sure there is good electrical contact between the Heart Wire cardioversion lead and
the yellow cardioversion connector.

Page 13 3%")/

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

5. Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) and evaluate the placement by determining R-wave amplitude, pacing
threshold, and pacing lead impedance.

6. Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue wires)
and Ventricular Heart Wire (black and white wires) with protective tubing provided with
the Syncrus Heart Wires. Secure the Syncrus Heart Wires by taping the cardioversion
connectors and pacing pins to the patient’s body until needed.

7. When Syncrus atrial cardioversion therapy is needed, connect the yellow cardioversion
connectors to the Syncrus Cardioversion Extension Cable. Ensure that the Cable is
connected to the EDIM. Apply internal atrial cardioversion by placing external
defibrillator paddles on the paddle plates of the Syncrus EDIM and delivering energy.
The EDIM will attenuate the external defibrillator output encrgy by approximately 97%
(for example, a 100- joule external shock will result in an appr0x1mate 3-joule internal
cardioversion shock to the heart}.

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an cxternal
pacemaker. Administer cardiac pacing therapy.

9. To remove the Syncrus Heart Wires, remove any tape holding the Heart Wires in
place. Apply gentle and continuous external traction to remove the Heart Wires from the
patient. Special care should be taken when removmg the lead from the atrium, due to the

relatively thin atrial wall.

10. Discard the three externalized Heart Wires appropriately.
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10.0 DEFINITION OF SYMBOLS

Below is a description of the symbols used in this manual and on the Guidant Syncrus™

System labels and packaging.

/

AN\
DS

- @@

oA

WARNING: Shock hazard. Hazardous voltage may be present.
Do not touch the paddle plates when the device is connected to the
patient,

WARNING: Read Instructions for Use.

WARNING: Do not shock on T-wave. Synchronize shock with
patient’s R-wave.

(Green indicator flashes): Energy has been transmitted from the
external defibrillator to the Syncrus™ EDIM.

(Red indicator flashes): Overvoltage condition in Syncrus™
EDIM. No energy was transmitted to patient. Refer to the
Operator’s Manual.

Clean paddle plates before each use with a 70% isopropyl alcohol
wipe.

Type CF equipment.

Class II equipment.

Reference information; please read.

Store at temperature between -40°C and 60°C.
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11.0. MAINTENANCE AND CALIBRATION

The Syncrus™ EDIM is a passive electrical device that relies on a user supplied external
defibrillator for its power source. There are no user serviceable parts inside. This
maintenance procedure is intended for the use of the hospital biomedical engineering
department to verify proper function of the device and its safety features. If the device
exhibits any discrepancies in any of these periodic checks, discontinue use of the device
at once and contact Guidant Cardiac Surgery (Santa Clara;/CA) for return instructions.
All maintenance procedures requiring an external defibrillator should be conducted
with a compatible external defibrillator (see section on Required User Supplied
Components for compatible defibrillators).

11.1  Daily Maintenance

It is recommended that the following maintenance procedure be performed on a daily
basis to cnsure proper function of the Syncrus™ EDIM.

CAUTION: Perform all maintenance BEFORE connecting the Syncrus™ EDIM to the
patient.

1. Clean the paddle plates and safety push button (right side) with a 70% isopropyl
alcohol wipe before each usc. A buildup of dirt on these conductive surfaces can
cause degradation of electrical conduction and can prevent proper energy
transmission. '

2. Verify that the spring-loaded safety push button on the right side of the device can be
depressed completely and that it returns to its extended position when the force is
removed.

11.2  Full Maintenance (monthly)

It is recommended that the following maintenance procedure be performed on a monthly
basis to ensure proper function of the Syncrus™ EDIM. Also perform a full maintenance
test if the EDIM has been dropped onto a hard surface prior to using the EDIM again.

11.2.1 Other Equipment .

## External defibrillator (see section on Required User Supplied Components for
compatible defibrillators)

## Impulse 3000 or 4000 defibrillator analyzer (DNI Nevada, Inc., Carson City,
NV, USA) or cquivalent.

## Syncrus™ EDIM maintenance test fixture (Guidant Cardiac Surgery order
#TX-5200)

## Syncrus™ Cardioversion Cable test adapter; two required (Guidant Cardiac
Surgery order #TX-5300). Hypertronics p/n YPN025-002G may also be used.
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4 Hi-pot tester capable of 4 kV AC output
## Oscilloscope with high voltage probe

Syncrus™ EDIM maintenance test Syncrus™ Cardioversion Cable test adapter
fixture TX-5200 TX-5300 (2 required)

11.2.2 Full Maintenance Procedure
1 Check leakage current

Note: the leakage current limits specified are for the Syncrus™ EDIM only. Any
leakage current inherent in the leakage tester must be identified and deducted from
the tester readout before applying the leakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup: ;

1.1 Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.

1.2 Connect a Cardioversion Cable test adapter to each output connector on the
Syncrus™ Cardioversion Extension Cable. Electrically short the two output
terminals on the test adapters.

1.3 Connect a current measuring device to the shorted output terminals of the test
adapters. i -

1.4 Attach the EDIM maintenance test fixture to the Syncrus™ EDIM. The test
fixture should wrap around the right side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals
when propetly installed for this test (see Figure 5).

1.5 Depress the Syncrus™ EDIM safety push button with the movable arm of the
test fixture. Latch the movable arm and verify that the EDIM safety push button
is fully depressed.
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installed to the Syncrus™

_leakage current when a 240-volt
0 volt source is connected) to the
'is attached to the output jacks

EDIM safety push button should be

Patient Leakage Current (Mains mﬁﬁﬁ plied Part) - The SyncrusTM EDIM shall not
allow greater than 10 pA leakage curr %@g}éﬁ 240 volt source is connected (or SpA
leakage current when a 120 volt source is connected) to the output jacks electrically tied
together and the measuring device is attachigia to the left paddle plate and shorted to

d safety push button on the right side of the Syncrus™

EDIM can be completely and that it returns to its extended position when

the force is removec
3. Check attenuation level

Test Setup:

3.1 Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.
3.2 Connect a Cardioversion Cable test adapter to each output connector on the
Syncrus™ Cardioversion Extension Cable.
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3.3 Connect the test adapters to the defibrillator analyzer.
34 Place the external defibrillator paddles on the Syncrus™ EDIM paddle plates.
Assure that the right safety push button is fully depressed by the paddle.

Use the defibrillator analyzer to verify the Syncrus™ EDIM attenuation level:

External defibrillator setting® . Syncrus™ EDIM output*
360 joule 10.4 - 11.1 joule

* If the external defibrillator does not deliver exactly 360:joules, the lower and upper
Syncrus™ EDIM output energy limits may be calculated by multiplying the external
defibrillator input energy by 0.0289 and 0.0309, respectively.

4. Check shock delivery delay

Test Setup: :

4.1 Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.

42 Connect a Cardioversion Cable test adapter to each output connector on the
Syncrus™ Cardioversion Extension Cable.

4.3 Connect the test adapters to the defibrillator analyzer.

4.4 Connect the dcfibrillator analyzer’s normal sinus ECG output signal (60 bpm) to
the synchronization input of the external defibrillator.

4.5 Place the external defibrillator paddles on the Syncrus™ EDIM paddle plates.
Assure that the right safety push button is fully depressed by the paddle.

4.6 Discharge the external defibrillator at 360 joules, using synchronized
cardioversion mode.

Use the defibrillator analyzer to measufégaq:fual delay time from the peak of the
generated R-wave to the leading edge of the defibrillator discharge waveform,
measured at the output of the Syncrus™ EDIM. The delay time must be less than 60
milliseconds.

5. Check over-voltage protection

Discharge a 360 joule shock from the external defibrillator into the Syncrus™ EDIM
using the external paddles, but with no load connected to the output terminals. The
"over-voltage" indicator on the top panel of the EDIM should flash momentarily (red
color). The "energy transfer" indicator (green) will also {lash momentarily.

If the "energy transfer" indicator does not flash, verify that the external defibrillator is
delivering at least 360 joules by connecting the defibrillator analyzer directly to the
defibrillator (remove the EDIM from the circuit). If the external defibrillator is
delivering at least 360 joules, discontinue use of the EDIM. If the external
defibrillator is not delivering at least 360 joules (and is set for 360 joules output),
discontinue use of the external defibrillator.
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6. Check "energy transfer" indicator

Test Setup:

6.1 Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.

6.2 Connect a Cardioversion Cable test adapter to each output connector on the
Syncrus™ Cardioversion Extension Cable.

6.3 Connect a 60 ohm, 100 watt resistor across the terminals of the test adapters.

6.4 Place the external defibrillator paddles on the Syncrus™ EDIM paddle plates.
Assure that the right safety push button is fully depressed by the paddle.

Discharge a 100 joule shock from the external defibrillator into the SyncrusTM EDIM
using the external paddles. The "energy transfer" indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash. Repeat the
check with a 360 joule shock. The "energy transfer” indicator will flash momentarily,
while the "over-voltage" indicator will not flash.

7. Dielectric withstand

Test Setup:

7.1 Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.

7.2 Connect the Cardioversion Cable test adapters to the Syncrus™ Cardioversion
Extension Cable.

7.3 Electrically short the output terminals on the test adapters.

7.4  Attach the EDIM maintenance test fixture to the Syncrus™ EDIM. The test
fixture should wrap around the left side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals
when properly installed for this test (see Figure 6).

7.5 Connect the positive hi-pot output lead to the Syncrus™ EDIM left paddle plate
via the electrical connector on the EDIM maintenance test fixture,

7.6 Connect the negative hi-pot lead to the shorted output terminals on the
Cardioversion Cable test adapters.
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Figure 6. The EDIM maintenance test fixture shown properly installed to the Syncrus™
EDIM.

Set the hi-pot tester to output 4000 Volts AC. The EDIM right safety push button
should not be depressed for this check.

Slowly raise the voltage to 4000 Volts AC and remain at that voltage for | minute.
There should be no arcing or tripping of the hi-pot’s limit detector and the current
flow should be less than 33 mA.

8. Waveform veriﬁéation
Test Setup — Part 1:
1. Conncct the cxternal defibrillator paddles to the defibrillator analyzer.
2. Connect the oscilloscope to the oscilloscope output jack on the defibrillator

analyzer.
3. Sct the defibrillator to 10 joules output.
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Use the oscilloscope to capture the waveform of the external defibrillator discharging
directly into the defibrillator analyzer. Label this waveform “External Defibrillator
Waveform”.

Test Setup — Part 2:

1. Connect the Syncrus™ Cardioversion Extension Cable to the Syncrus™ EDIM.

2. Connect the Cardioversion Cable test adapters to the. SyncrusTM Cardioversion
Extension Cable. :

3. Connect the tcst adapters to the defibrillator analyzer.

4. Connect the oscilloscope to the oscilloscope output jack on the defibrillator
analyzer.

5.  Set the external defibrillator to 360 joules output.

Discharge the external defibrillator into the Syncrus™ ED[M Capture the output
waveform of the EDIM with the oscilloscope. Label this waveform “Syncrus™
EDIM Waveform™. Compare the two waveforms from Part 1 and 2 of this test. They
should be very similar in shape, maximum voltage, and duration. If any voltage
spikes or “noise¢” are present on the EDIM waveform that are not present on the
external defibrillator waveform after the initial discharge of the external defibrillator,
discontinue use of the Syncrus™ EDIM and contact Guidant Cardiac Surgery (Santa
Clara, CA) for further instructions. DEREE

NOTE: There may be some voltage spikes or “noise” present in the external
defibrillator waveform that are not present on the Syncrus™ EDIM output waveform,
This is a normal condition.
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12.0 TROUBLESHOOTING

12.1 Internal Atrial Cardioversion

1.

Recheck all electrical connections

If the atrial fibrillation episode was not terminated and no shock impulse was
seen on the ECG monitor and the green indicator hght on:the Syncrus™
EDIM did not flash while the shock was delivered and the patient did not
experience an involuntary thoracic muscle spasm, then it is likely that that the
external defibrillator's energy did not reach the patient.

If the red indicator light on the Syncrus™ EDIM flashed during the
cardioversion attempt, the internal voltage protection circuit prevented the
shock from reaching the patient. Reduce the energy setting on the external
defibrillator and attempt another cardioversion or substitute another external
defibrillator and try another cardioversion.

Deliver another cardioversion shock, while watching the ECG monitor for a
shock. :

If a cardioversion shock was observed on the monitor and the atrial fibrillation
episode does not terminate, even briefly, a Heart Wire electrode may be
dislodged. Discontinue SyncrusTM atrial cardioversion therapy and revert to
traditional therapy.

If no cardioversion shock is observed on the monitor and the atrial fibrillation
episode is not terminated, the Syncrus™ EDIM or Cardioversion Extension
Cable may be defective. If a spare unit is available, replace the Syncrus™
EDIM. If the same problem persists, replace the Cardioversion Extension
Cable. Ask your Biomedical Engmeermg Department to test the Syncrus™
EDIM and Cardioversion Extension Cable per the maintenance procedure in
the Maintenance and Calibration section.

12.2 Temporary Cardiac Pacing and ECG Sensing

LN

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

Check the settings of the external pacemaker.

Recheck all electrical connections.

Check the batteries in the external pacemaker.

Check that the proper Heart Wire pacing connector pins arc connected to the
proper input(s) on the external pacemaker.

Check that the polarity of the pacing connector pins is correct and consistent
to the exterpal pacemaker. If incorrect, reverse the connectors between the
Heart Wires and the patient cable.

Try using a different pacing cable.

Try connecting to a different (positive) electrode. If this corrects the situation,
the problem lies either within the pacing wire or at the pacing electrode’s
connection to the heart. You can cither continue pacing with this
configuration, or install an indifferent electrode on the patient’s skin.
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8. Try connecting to a different stimulation (negative) electrode. If this corrects
the situation, the problem lies either within the pacing wire or at the pacing
electrode’s connection to the heart. This situation cannot be corrected on this
patient.

13.0 WARRANTY AND SERVICE

The Syncrus™ External Defibrillator Interface Module (EDIM) is warranted for one (1)
year from the date of purchase. If the device fails to perform as intended during the
warranty period, return it to Guidant Cardiac Surgery (Santa Clara, CA) for a
replacement unit. L

The Syncrus™ EDIM is not user serviceable. Do not attempt to open the module case.
Warranty is void if the tamper resistant seal on the EDIM is broken. Proper device
function must be verified monthly by your Biomedical Engineering or Equipment
Maintenance Department. Refer to the section-on Maintenance and Calibration for
maintenance procedures.

Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054 USA
Toll-Free: (888) 880-2874
Intl: (650) 617-5400

Fax: (888) 899-2874

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A,
May be manufactured under one or more of the following patents: 5,674,253, 5,766,224,
and RE 35,779.

P/N PPL2036625 Rev. A
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Guidant Synerus”™ System

Heart Wires, 3-Wire Kit
Cardioconversiedraden, 3-dradige kit
Electrodes cardiagues, kit trifilaire
Hertzieitungen, Kit mit 3 Leitungen
Gavyi cardiaci, kit di 3 cavi
DRI, ADAYFy -

Cabies cardiacos,juego de 3 cables

Inhalt:
10-8Syncrus-Herzleitung-Kits

Contents:
10-Syncrus Heart Wire Kits

Contenuto:
Kit di 10 cavi cardiaci Syncrus

Inhoud:
10-Syncrus kits met
cardioversie-/pacingdraden

A
10-Syncrus:LIRV 1 v+ b

Contenu:

Contenido;

10-Kits d'electrodes

. 10-Juegos de cables
cardiagues Syncrus

cardiacos Syncrus

Guidant Corporation
Cardiac Surgery
3200 Lakeside Drive

REF TX-3000 GUIDANT

2120581 Santa Clara, CA B5054 USA Guidant Rurcne N
Toll Free (888) B60-2874 Culliganlaan 28

Cﬂ 2002-12 Tel {406) 845-3400 1831 DIEGEM 0344
Tall Free Fax (888) 889-2874 BELGIUM

2 2003-11

Fax |408) B45-3568 Te!+322714 16 11

Made in the LUSA. Thig preduct may be covered by one or more of the
following LUS Pat. Nes. 5,674,253, 5,766,224 and RE 38,779

Federal Law {USA) restricts tl_'\is davice to sale
by or on the order of a physician. WPL2035635-01 (04/14/02)

A See instructions for Use.

Single usa only.
Qo not resterilize.

a1t STERILE uniess package
RILE |s ocpened or damaged

Guridant Synerus™ System

Heart Wires, 3-Wire Kit
Cardioconversiadraden, 3-dradige kit
Electrodes cardiaques, Kit trifilaire
Hertzlsitungen, Kit mit 3 Leitungen
Cavi cardiaci, kit di 3 cavi
LAY, 374FFy b

Cables cardiacos,juego de 3 cables mml

Ll

(01) 20802526 27230 §

REF TX-3000 ANl

{17)031130 {10) 2120581 (g1) 2000

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Heart Wires, 3-Wire Kit

- T - e // - - \‘\
f \\\\ // \\\ ,/ \\
. . . . A
Ventricular Heart Wire \J Right Atrial Heart Wire Left Atial Heart Wire
‘ Bipalar Tripolar ) Unipola ]
\ BackiWhhe e/ "\ WowiBackhie \ - ' /
. 4 )
\‘\\ _J_// \‘\\ - /// \‘\\ //
WPL2035886-01(04/17/02)
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Guidant Synerus™ System

Heart Wires, 3-Wire Kit
Cardioconversiedraden, 3-dradige kit
Electrodes cardiaques, kit trifilaire
Hertzleitungen, Kit mit 3 Leitungen

Contents:

1- Syncrus Right Atrial Hearl Wire (fripolar)
1- Syncrus Left Atnal Heart Wire (unipolar)
1- Syncrus Ventricular Heart wire (bipalar)
2- Cardicversion Connectors

2- Protective Tubings

Inhalt:

1- Syncrus-Rechtsatrial-Herzleitung {tripolar)
1- Syncrus-Linksatnial-Herzteitung {(unipotar)
1- Syncrus-Ventrikel-Herzletung (bipotar)

2- Defibrillator-Anschlisse

2- Schutzrithren

Cavi cardiaci, kit di 3 cavi
DRIV, 3047+ +
Cables cardiaces,juego de 3 cables

REF TX-3000
2120581

& See Instructions for Use.

inhoud

1- Syncrus recher atnale draad {driepolig)
1- Syncrus linker atriale draad (eenpolig)
1- Syncrus ventriculaire draad (bipolair)
2- Cardioversieconnectoren

2- Beveiligingssiangen

Contenuto.

1- Cavo candiaco Syncrus, atrio destro {tnpoiare)
1- Cavo cardiaco Syncrus, atrio sinistro
{unipolare)

1- Cavo cardiaco Syncrus, ventricolo (bipolare)
2- Connettori per cardioversione

2- Tubazioni protettive

Single use only.
Do not resterilize.

STERILE untess package
5 apened or damaged

Conteau

1- Electrode auriculair droite Syncrus {tripotawe)
1- Electrode auriculaire guache Syncrus
{unipotaire)

RE
1- SyorusE HERGRT A ¥ (S8)
1- synensE OERLRT A ¥ (M)

. . t- Electrode ventrictaire Syncrus {bipofaire) _
Guidant Corporation 2 Commottourcs e carditrereion i- SymonsOERCRT 77 (B
gza[;g'aL‘; Eur%er\’b ) 2- Tubulure protectrice 2- RIRMIAE 32 5
eside Drive . 2- a—7
Santa Clara, CA 95054 USA Suidant Eutope NV C€ i
Elli Free ((23.;)) 880—%!‘3‘?(']3 Cuiligantaan 2B 0344 _— Contenigo.
845 1831 DIEGEM - i {
Toll Free Fax (488) 874 B e GUIDANT ;ynC::I: cardiaco tnpolar de la auricula derecha
Fax {408) 845-3568 Tet +32 271416 14 1- Cable cardiaco unipolar de Ia auricula

Made in the USA. This product may be covered by one or more of the
following US Pal. Nos 5,674,253, 5,766,224, and RE 35,779

Federal Law (LISA) restricts this device to sale
by or an the order of a physician. WPL2035634-01 (4/14/02)

{01} 0 0802526 27230 1

BU

{17) 031130 (10} 2120581 (1) 3001

izquierda Syncrus

1- Cable cardiaco bipclar ventricular Syncrus
2- Conectores de cardioversion

2- Tubos protectores
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GUIDANT

Memorandum

To: Syncrus DHF

From: Robert Quan

Date: December 3, 2002

Re: FMEA/Risk Analysis Review

‘The Syncrus FMEA and Risk Analysis documents were reviewed to identify potential hazards / failure modes that
may be associated in using biphasic defibrillators with the Syncrus Internal Cardioversion System.

The documents reviewed include:

Guidant Cardiac Surgery (CS) Documents:

HAO0564 Rev. B Risk Analysis, Syncrus System
FMEAQS57 Rev. B FMEA, Syncrus Extension Cable
FMEAQ558 Rev. B FMEA, Syncrus Heart Wires

During the review of -Document No._ multiple references to ‘waveform testing’ in the
‘Remarks/Comments’ section should be revised for clarification. A number of tests identified in the Full

Maintenance section of the Operator’s Manual serves as verification testing of the waveform. A revision request
will be submitted lo- to revise the document for this minor modification.

Results of the review identified no new hazards or failure modes associated in using biphasic defibrillators with the
Syncrus Internal Cardioversion Sysiem.

CONCURRENCE

Department Name Signature Date
Product Development I2-5 -2
Manufacturing Engineering /2 -5 -02
Regulatory Affairs /20502
Quality Assurance (Originator) L5 D
Clinical 19/85 62

Guidant Corporation
Cardiac Surgery
3200 Lakeside Drive, Santa Clara, CA 95054

www.guidant.com 36‘ //‘
v
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STATEMENT OF INDICATIONS FOR USE

510(k) Number (if known): K

Device Name: Guidant Syncrus™ Internal Cardioversion System

Indications For Use: The Guidant SYNCRUS™ Internal Cardioversion System is
indicated for use in post-operative cardiac surgery patients
who require temporary atrial or ventricular pacing/sensing
and/or atrial cardioversion.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use OR Over-The-Counter Use
(Per 21 CFR 801.109)
(Optional Format 1-2-96)

43
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SPECIAL 510(k): Device Modification

ODE Review Memorandum {Decision Making Document is Attached)

To:

THE FILE RE: DOCUMENT NUMBER K024071

This 510(k) submission contains information/data on modifications made to the SUBMITTER'S own
Class I, Class ill or Class | devices requiring 510(k). The following items are present and acceptable
(delete/add items as necessary): ¥ = Present and acceptable

1.

The name and 510(k) number of the SUBMITTER'S previously cleared device. (Fora
preamendments device, a statement to this effect has been provided.)
v The predicate device is the Guidant Syncrus Internal Cardioversion System, K020701,
cleared May 24, 2002.

Submitter's statement that the INDICATION/INTENDED USE of the modified device as described in

its labeling HAS NOT CHANGED along with the proposed labeling which includes instructions for
use, package labeling, and, if available, advertisements or promctional materials.

v The intended use has not changed. It reads, “The Guidant Syncrus Internal Cardioversion
System is indicated for use in post-operative cardiac surgery patients who require
temporary atrial or ventricular pacing/sensing and/or atrial cardioversion.”

v Labeling has been provided. It has been modified to account for the changes, noted
below, and is acceptable.

A description of the device MODIFICATIONS, including clearly labeled diagrams, engineering
drawings, photographs, user's and/or service manuals in sufficient detail to demonstrate that the
FUNDAMENTAL SCIENTIFIC TECHNOLOGY of the modified device has not changed.

The modifications include;

v Qualifying the device to be used with certain biphasic defibrillators, and modifying the
labeling accordingly. Using their same verification and validation activities, the sponsor
has demonstrated that the device will perform as intended with the Medtronic Physio-
Control LIFEPAK 12 and LIFEPAK 20 biphasic defibrillators, and the Agilent (Philips
Medical) Heartstream or Heartstream XL and XLT defibrillators. The device is not
compatible with the Zoll M Series biphasic or monophasic defibriflators, as these devices

will not discharge energy into the EDIM. Labeling includes appropriate warnings.

v Modifying the maintenance procedures (requiring changes to the service manual); and
v Adding an alternative method for heart wire placement to the Instructions for Use manual.

Comparison Information (similarities and differences) to applicant’s legally marketed predicate
device including, labeling, intended use, physical characteristics.

v The sponsor has provided a detailed comparison in Section 7 of the file.

A Design Control Activities Summary which includes:
a) ldentification of Risk Analysis method(s) used to assess the impact of the modification on the
device and its components, and the results of the analysis
b) Based on the Risk Analysis, an identification of the verification and/or validation activities
required, including methods or tests used and acceptance criteria to be applied
¢) v A declaraticn of conformity with design controls. The declaration of conformity should include:
i} v A statement signed by the individual responsible, that, as required by the risk analysis, all
verification and validation activities were performed by the designated individual(s) and the
results demonstrated that the predetermined acceptance criteria were met, and
) v A statement signed by the individual responsible, that the manufacturing facility is in
conformance with design control procedure requirements as specified in 21 CFR 820.30 and
the records are available for review.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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6. A Truthful and Accurate Statement (v}, a 510(k) Summary (v') or Statement and the
Indications for Use Enclosure (v').

The labeling for this modified subject device has been reviewed to verify that the indication/intended use
for the device is unaffected by the modification. in addition, the submitter’s description of the particular
modification(s) and the comparative information between the modified and unmodified devices
demonstrate that the fundamental scientific technology has not changed. The submitter has provided the
design control information as specified in The New 510(k) Paradigm and on this basis, | recommend the
device be determined substantially equivalent to the previously cleared (or their preamendment) device.

Please see the notes from conference catl with Guidant on February 7, 2003.

A i A D" 0
(Réviehgrs igﬁure) f V {Date)

4
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THE 510(K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER 510(K) BOILERPLATES
TITLED "DOCUMENTATION™ AND MUST BE FILLED QUT WITH
EVERY FiNAL DECISION (SE, NSE, NOT A DEVICE, ETC.).

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K020701

Reviewer__ Megan Moynahan

Division/Branch:__ DCD/PDLB

Device Name: Guidant Syncrus System

Product To Which Compared (510(K) Number If Known)____ K020701

YES NO
1. Is Product A Device v If NO = Stop
2. Is Device Subject To 510(k)? v If NO = Stop
3 Same Indication Statement? v fYES=GoTob
4. Do Differences Alter The Effect Or Raise New Issues If YES = Stop NE
of Safety Or Effectiveness?
5. Same Technological Characteristics? v fYES=GoTo7
8. Could The New Characteristics Affect Safety Or fYES=GoTo8
Effectiveness?
7, Descriptive Characteristics Precise Enough? v IfENO=CGo To10
If YES = Stop SE
8. New Types Of Safety Or Effectiveness Questions? If YES = Stop NE
9. Accepted Scientific Methods Exist? If NG = Stop NE
10.  Performance Data Available? v If NO = Request Data
11.  Data Demonstrate Equivalence? v Final Decision:
Substantially Equivalent

Note: In addition to completing the form on the LAN, "yes" responses to questions 4, 6, 8, and 11, and every "no"
response requires an explanation. See Notes in Special 510(k) Summary

¥

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

Cardiac Surgery

REGULATORY PHONE LOG
REGULATORY AGENCY: FDA/CDRH/ODE (Pacemakers, Defibrillators and Leads branch)
SUBMISSION: Syncrus System — Special 510(K) K024071/S001
DATE: 2/76/03 TIME: 12:00 PM PT
GUIDANT CONTACT: Ziad Rouag, Debbie Cogan, Kobby Danwah,
AGENCY CONTACT: Megan Moynahan (Branch Chief)
PHONE NUMBER: NA
CARDIAC INITIATED: YES: [ NO: [

REASON FOR CALL: Real Time review of Syncrus System — Special 510(K) K024071/S001

Per FDA request, Guidant agreed to conduct a teleconference, real-time review of the above note
special 510(k) submission amendment, intended to qualify the Syncrus System for usage with
biphasic defibrillators. Participating in the meeting were Ms. Megan Moynahan, FDA Branch
Chief, Pacing, Defibrillator and Leads Branch; Ziad Rouag, Director Clinical and Regulatory
Affairs; Kobby Dankwah, Director of Product Development; and Debbie Cogan, Regulatory
Affairs Associate.

The review was conducted with Guidant responding to FDA questions previously submitted in
response the Special 510(k) submitted December 9, 2002. Ziad Rouag addressed the questions in
the same manner and order as they appeared in the submission amendment dated January 10,
2003. The full text of the response may be found in the amendment K024071/S001.

Ms. Movnahan requested additional clarification regardin

Page 1 of 3 O‘
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Ms. Moynahan requested additional clarification

Ms. Moynahan considered the need for a cautionary label on the EDIM requesting to user to
check for defibrillator compatibility. Guidant felt this was not necessary since the Syncrus EDIM
initially undergoes screening testing prior to introduction to the floor by biomedical engineers at
hospitals. The screening would be documented and the EDIM would be specially marked (e.g.
using color coded stickers) prior to introduction to the floor. The biomedical staff would detect
any defibrillator compatibility issues. [n addition instructions for use list tested compatible
defibrillators. To illustrate the robustness of this process, a complaint of this nature concerning
the Zoll M series monophonic defibrillator was received from a hospital biomedical group during
its initial device screening. As discussed above an appropriate warning will be added to the IFU.

On a separate matter, Guidant requested clarification regarding a seperate 510k, the ESSeX
Aspiration/Irrigation Instrument with Positioning Guide (K023630). As Branch Chief of the
Pacing, Defibrillator and Leads Branch, Ms. Moynahan had been consulted on this 510(k)
premarket application that had been submitted to the general surgical group, through third party
review. Guidant wished to understand the reason why the Pacing, Defibrillator and [.eads Branch
had recommended non-substantial equivalency against the Medtronic Myocardial Implant Tool.
Ms. Moynahan stated that the problem was in the Indication for Use statement that included
reference to the removal of cardiac leads and heart wires. The removal function was not
compatible with the Medtronic tool’s cleared indication. Guidant noted it was willing to re-
submit a premarket application predicating off of the Medtronic Implant Tool with an
appropriate indication for use statement that would exclude the removal of cardiac leads and
heart wires. Guidant inquired as to whether such a tool would have to be specialized for use with
a specific cardiac lead or heart wire. Ms. Moynahan indicated it would not have to specify a
specific device but it would have to indicate that it is for use with devices of a certain size and
dimension. Guidant indicated it intended to submit a 510(k) premarket notification for the
ESSeX Aspiration/Irrigation Instrument with Positioning Guide to the Pacing, Defibrillator and
Leads Branch with an appropriate indication within the near future. Ms. Moynahan
acknowledged that intention.

Page 2 of 3 \O
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At the conclusion of the meeting Guidant agreed to forward meeting minutes via email to Ms.
Moynahan.

e

g

Signature (4 \SZ P\~ Date
\__/i &\.—Q [

(Op( ™
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Moynahan, Megan

From: Moynahan, Megan
nt: Sunday, February 09, 2003 8:54 PM
: 'Rouag, Ziad A. (SCY'
wC! Cogan, Dehbie (SC)
Subject: RE: Syncrus System - Special 510(K) K024071/A001
Thanks. Per our phone conversation, are vyou going to be modifying your labeling to

further indicate the Syncrus' incompatibility with the Zell M Series monophasic as well?
If so, you should send a copy ©f the revised labeling (electronically, and as an amendment
to the file sent through Document Mail Center). Once I get the electronic copy., I can
close out the file.

Thanks,
Megan

————— OCriginal Message-----

From: Rouag, Ziad A, (SC} [mailto:zrouaglguidant.com]
Sent: Friday, February 07, 2003 2:00 PM

To: moynahan Megan (&-mail)

Cc: Cogan, Debbie (SC}

Subject: Syncrus System - Special 510(K) K024071/A001

Dear Ms. Moynahan,
As discussed please find attached final minutes from yesterday's conference call.

<<Moynahan(020603-Firal.doc>>
ad Reouag
.rector or Regulatory & Clinical Affairs
3200 Lakeside Drive
Santa Clara, CA 95054-2807
email:zrouvag@guidant. com
tel: 408-845-1847
pager: B877-506-5469
Tax:408-845-1855
cell: 408-425-8052

1 V=
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Guidant SYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion and
Temporary Cardiac Pacing

INSTRUCTIONS FOR USE

h{‘CﬁMP:\’ - yea WMK\U\K

\ S
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CONTRAINDICATIONS:

There are no known general contraindications for temporary post surgical heart wire leads.
Patient anatomy and medical condition, however, should determine the use and implantation
procedure.

WARNINGS:

The SYNCRUS™ System is not compatible with all low energy external defibrillators. Zoll
M Series defibrillators, both monophasic and biphasic, will not discharge energy into the EDIM
and are incompatible with the SYNCRUS™ System. Refer to the SYNCRUS™ System
Operator’s Manual (see section 6.0, Required User Supplied Components) for a list of
compatible external defibrillators.

e Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the Heart Wire leads or the EDIM (when connected to the
Heart Wires) with your bare hands or with anything that may deliver static (electrostatic
discharge). Avoid the possibility of unintentional contact between the wire leads,
including extension cable, and any equipment used as well as any conductive surface
contact. Line powered equipment used in the vicinity of the patient must be properly
grounded.

o The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for use
with the SYNCRUS"" Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS ™ System Operator’s Manual. Patient injury or death
may result.

o If the SYNCRUS™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (see section 11.0, Mainfenance
and Calibration) prior to using the EDIM again. Dropping the EDIM may damage
internal components, possibly rendering the device inoperable or out of specification.

o Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and evaluate
the placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the SYNCRUS™ Heart Wires by taping the cardioversion connectors
and pacing pins to the patient’s body until needed.

! Y

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

Post Cardiac Surgery Atrial Cardioversion
And
Temporary Cardiac Pacing

OPERATOR’S MANUAL

QYC&,’}OL -~ Je wJ\/rwr\a

p
>

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

e The SYNCRUS™ System is not compatible with all low energy external
defibrillators. The Zoll M Series defibrillators will not discharge energy into the EDIM
and.are incompatible with the SYNCRUST™ System. See section 6.0 on Required User
Supplied Components for a list of compatible external defibrillators.

* Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the heart wire leads or the EDIM (when connected to
the Heart Wires) with your bare hands or with anything that may deliver static
(electrostatic discharge). Avoid the possibility of unintentional contact between the
wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equipment used in the vicinity of the
patient must be properly grounded.

e The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for
use with the SYNCRUS'™ Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS™ System Operator’s Manual. Patient injury or death
may result.

o Ifthe SYNCRUS™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (see section 11.0,
Muaintenance and Calibratior) prior to using the EDIM again. Dropping the EDIM
may damage internal components, possibly rendering the device inoperable or out of
specification.

o  Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual foss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and
evaluate the placement by determining R-wave amplitude, pacing threshold, and
pacing lead impedance. Secure the SYNCRUS'™ Heart Wires by taping the
cardioversion connectors and pacing pins to the patient’s body until needed.

s Although pliable, the lead body is not designed to tolerate excessive flexing, bending,
or tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s
body until needed. Minimize manipulation of the Heart Wires.

» FEguipment and accessories connected to the Guidant SYNCRU
comply with IEC-601-1, type CF.

S™ System shall

8.0 PRECAUTIONS

e SYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO

NOT REUSE.

Fage 2

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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[} i’ \[\ N POl ibab T & leﬁ-\!.\'\' \']-.N\'ll'('l-'.'\ : Puhlie Ve 1lllh Service
: Food and Drug \(lmn 1511 { 1on

Mcmorandum

Frore _ Reviewer(s) Name(s) > M f(,u/\ M}st._.—.._ |
Subject 510(k) Number KOQ %07/ | |

To: The Record It is my recommendatlon that the SUb_]CCt 5 10(k) Notlﬁcatlon

DRefused to aeeept L o o ' M s ((
equ1res additional information- (other than refuse to accept) (‘ \JLS}\ ‘.cL'» é,, o <,

o Chs substantlally equlvalent to marketed devwes o - ' ‘L./ z_j

CInoT substantlally equivalent to marketed devices. o o

De Novo (,lassmcatlon Candidate? Oves D NO

__DOther (e.g., exempt by regulatlon not a device, dupllcate etc.)

Is this device subject to Postmarket Surveillance? - Oves [0 No
[s this device subject to the Tracking Regulation? CIvEs O ~No
Was clinical data necessary 1o support the review of this 5310(k)? Eves [ONo
Is this a prescription device? OvEs O ~o
Was this 510(k) reviewed by a Third Party? AdvEs D NO
Special 510¢k)? Oves O ~o
Abbreviated 510(k)? Please fill out form on H Drive 510k/boilers Oves O ~no

This 510(k} contains:

Truthful and Accurate Statement DRequested L Enclosed
(required for originals reccived 3-14-95 and aficr)

Oa 510(k) summary OR LA s 10(k} statemernt

] The required certification and summary for class 11l devices

[ The indication for use form (required for originals received 1-1-96 and after)
Animal Tissue Source J vES O ~o

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs):
(d No Confidentiality O Confidentiatity for 90 days [ continued Confidentiality exceeding 90 d:

Predicate Product Code with class: Additional Product Code(s) with panel (optional):

Review:
{Branch C Incf)

(B&:mh Code) (Datd)y

irinal Review:

{(Division I)lzcclm) 7 7 7 (7!7)1110) 7

Revised: 871799 . 3 \

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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510(k) “SUBSTANTIAL EQUIVALENCE™
DECISION-MAKING PROCESS

New Device is Compared-0
Marketed Device

Descriptive Information Does New Deviice Have Same. NO Do the Differences Alter the Intended” Not Substantially -
about New or Marketed - Indication § tcment"_'—* Therapeutic/Diagnosticsetc. Effect  ~ YES  Equivalent Detesmination
" Device Requested as Needed = . (in-Deciding, May Cansider [mpacton | S i
o . . : l S. . . -Safety and Effectiveness)?

Intended

New Device Has_Sar .
tially Equivalent”

Use and May be “Substa

New DeviceHas - @ O -

. @ B New Intended Use

Does New Device Hive Same

lechnological Charagteristics, N() Could the New
¢.e Design, Materials. cte.? P Characteristics Do the New Characteristics
YIS Affeet Safety or — Raise New Types of Safety. YES O
/4 Effectiveness? or Lffectiveness Questions?
A
Are the Deserniptive N
Characteristics Precise Enough N
@ to Ensure Equivalence? @
Are Perfunmance Data Do Aceepted Scientific
Availahle 1o Asses Lguivalence? YIS Methods Exist for
Assessing Effects of NO
the New Charactensties?
YES .
y
Performance . Are Performance Data Available NO
Data Reqmred To Asscss Effects of New
Characteristics?***
YIS
A
»  Performance Data Demonstrate Performance Data Demonstrate
Equivalence? —~———»() Q - i Lquivalence? <
YLS YES NO
NO

“substantially Equivalent” @
To Determination Tor

KN AL0(RY Subnussions compare aew devices 1o marketed deviees. FDA requests additional information il the relationship between
marketed and “predicate” (pre-Amendments or rechussified post-Amendmentsy deviees 15 unclear

Lol This degision is nomudly based on deserniptive inlormation alone, but limuted testing information Is sometnmes required
Sl Datoomas beomthe 310k other 31eiRs the Center s classilicaton files, or the Biterature
\ 3

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

U.S. FOOD AND DRUG ADMINISTRATION
CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
OFFICE OF DEVICE EVALUATION

DIVISION OF CARDIOVASCULAR DEVICES
9200 CORPORATE BOULEVARD HKFZ-450
ROCKVILLE, MARYLAND 20850

NO. OF PAGES: ___z’ (including cover sheet) DATE: i (& Z L3 t &2z
TO: \DQ ne (2 ;};ar\ raxsy:_ (40P 2 Fus— 1§8¢T

COMMUENTS:

I oo VRN AT I S VN "')\m‘i T N O o~

. ' [ .
Acd  pending ~_ueppea a0y Ty o Aflas oy
?L.'('J‘h A . MNgdge E‘}?: p€ TNR a_ co il }/”" (_‘L].&A

lf\aw‘c' (\n;} 7.4 bacs,

SENDER'S NAME: - MM}A@ / f\a/% _ .

SENDER'S FAX 4 )2((301)5944070 O (301)480-4204 O (301) 827-4351
SENDER'S PHONE # O (301) 443-8320 /E((301)443-8517 O (301)443-8262 [ (301) 443-8609 L1 (301) 443-8243

I P
FROM:

0 Office of the Director '
0O Cardiac Electrophysiclogy & Monitaring Devices (CEMB)
Pacing, Defibrillator & Leads Branch (PDLBY
QO Circulatory Support & Prosthetics (CSPB)
0 Interventional Cardiology Devices (ICDB)
O Peripheral Vascular Devices Branch (PVD3)

R g R T T R T L R g e

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM [T IS ADDRESSED AND MAY CONTAIN
INFORMATION THAT IS PRIVILEGED, CONFIBENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE
LAW. I you arec not the addressee, or a person authorized to deliver the document to the addressce, you are hereby notified that any
review, disclosure, dissemination, copying or other action based on the content of this communication is not authorized. If you have
received this docement in error, please immediately notify us by telephoune and eeturn it to the sender at the above address by mail.

PLEASE ADVISE IF TRANSMISSION 1S {LLEGIBLE

135

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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INTEROFFICE MEMORANDUM
TO: K024071
FROM: MEGAN MOYNAHAN, BRANCH CHIEF, PDLB
SUBJECT: GUIDANT SYNCRUS INTERNAL CARDIOVERSION SYSTEM
DATE: 12/23/02
CC: DEFICIENCIES FOR THFE SPONSOR — PHONE HOLD
SUMMARY

The sponsor has submitted this Special 510(k) to request market clearance for
modifications to the labeling of the Syncrus Internal Cardioversion System. In my
review, I came across the following issues that require a response by the sponsot:

139

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

These deficiencies wete forwarded to the sponsor via fax on 12/23/02. The file should
be placed on Phone Hold.

I\ffega&\-hayl@an, Branch Chief, PDLB

13k

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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SU{I[NIN(J(HI(I\I lSl : o
FOR ALL PREMARKET NOTIF[CATION [SIO(k) SUBMISSIONS,

f 510(k) Number: _

The cover letter clearly 1dent1f1es the type of 510(k) subnnssmn as (Check the
_ approprlate b0x) :

o . Specml 5100 - Do Sectionis 1 and 2
EI * Abbreviated 510(k) - . - Do Sé&iohs 1, 3and 4
‘0 Traditional 510(k) or no identification providec{ - - Do Sections 1 and 4

~ Section 1: Required Elements for All Types of 510(k) submissions:

Present or | Missing or
Adequate | Inadequate

Cover letter, containing the elements listed on page 3-2 of the
Premarket Notification [510}] Manual.

Table of Contents.

Truthful and Accurate Statement.

Device’s Trade Name, Device’s Classification Name and
Establishment Registration Number.

Device Classification Regulation Number and Regulatory Status
(Class I, Class 11, Class III or Unclassified).

Proposed Labeling including the material listed on page 3-4 of the
Premarket Notification [510)] Manual.

Statement of Indications for Use that is on a separate page in the
premarket submission.

Substantial Equivalence Comparison, including comparisons of
the new device with the predicate in areas that are listed on page
3-4 of the Premarket Notification {510)] Manual.

510(k) Summary or 510(k} Statement.

Descniption of the device (or modification of the device) including
diagrams, cngmeermg drawings, photographs or service manuals.
Identification of legally marketed predicate device. *

Compliance with performance standards. * [See Section 514 of
the Act and 21 CIR 807.87 (d).]

Class T1I Cerufication and SLI[]]IH’U'}

Financial Certification or Disclosure Statement for 510(k)
notifications with a clinic 11 5Ludy “[See 21 CER 807.87 (i}]
510(k) Kit Centification *

- May not be applicable for Special 510(k)s.
- Required for Class T devices, only.
- See pages 3-12 and 3-13 i the Premarket Notification [510)] Manual and the

Conventence Kits Interim Regulatory Guidance, ,3—%

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Sectnon . R\"\[liilcd‘l:h‘_nlclng,‘:fur_;l, SPLCTAL 51“(]\') submission:

Presennt Inadequatc
' - Ot Missing

e — - .

Name and SlO(k) numbcr of the subrmttet s'own, unmodlﬁed

| predicate deviee.
A descnptlon of the mOdlﬁCd dewce and a comparison to the

sponsor’s predicate device.

A statement that the intended use(s) and indications of the
‘modified device, as described in its labeling are the same as the -
intended uses and decaﬂons for the subrmtter s unmodified
pred1cate device. ' E

Reviewer’s confirmaton that. the modxﬁcatlon has not altcted the
fundamental scientific technology of the submztter s predicate
device. :

A Design Control Activities Summary that inc ud(,s the followmg
clements {a-c):.

a. Identification of Risk Analysis method(s) used to assess the
impact of the modification on the device and its cqmponents,- and
the results of the analysis. _ . ] ‘

b. Based on the Risk Analysis, an idenuficaton of the reguired

verification and validation activitics, inciuding the methods or
tests used and the acceptance criteria to be applied.

c. A Declaration of Confornuty with design controls that includes
the following statements:
— . - .
A statement that, as required by the risk analysis, all
verification and validation activities were performed by the
designated individual(s) and the results of the acuvities
demonstrated that the predetermined acceptance criteria were
met. This statement Is signed by the individual responsible

for those particular activities.

A statement that the manufacturing facility 1s in conformance
with the design control procedure requirements as specified
in 21 CFR 820.30 and the records ate available for review.
This statement is signed by the individual responsible for

those particular actvines.

Section 3: Required Elements for an ABBREVIATED 510(k)* submission:

Present Inadequate
or Missingﬁ

Por a submission, which relies o a guidance document and/or
special control(s), a summaty report that descrtbes how the
grutdance and/or special control{s) was used to address the risks
associated with the particular device tpe. (If a manufacturer
clects to use an alternate approach to address a particular risk,
sufficient dertail should be provided to justify thar approach.)

For a submisston, which relies on a lgcoylucd standard, a
declaration of conformity (IFor a hsung of the required elements
of a declaranon of conformity, SEE Required Elements for a
Declaration of Conformity to a Recognized Standard, which

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-81 1\8’5,g
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s posted witl the 315k J\)I]Ll\ ondie L drive.]

declaration of conformity, a statement that the mantifacturer -
| intends to conform to a recognized standard and that suppon;mg
-data will be available before marketing the device. -

1-T{or a subnuission, w hich relies ona IL(,()ng/(,d standard w :Lhout 1

10/23/14

For a submission, which relies on a non-recognized standard that
has been historically accepted by FDA, a statement chat the
matufacturer intends to conformto a recognized standard and .
that supporting data will be available before marketing the device.

has not béen historically accepted by FDA, 4 statement that the
manufacturer intends to conform to a reoogmzcd standard and

to detérmine substantial equivalence.

For a submission, which relies on a non-recognized standard that - |-

that supporting data will be available before marketing the device |
and any additional information requested by the reviewer in order

Any additional information, which is not covered by the guldance
document, special control, recognized standard and/or non-
recognized standard, in order to determine substantial
equivalence.

- When completing the review of an abbreviated 510{k), pl

ease {ill out an

Abbreviated Standards Data Form (located on the H drive} and list all the guidance

documents, special controls, recognized standards and/or non-recognized

standards, which were noted by the sponsor.

Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL

510(k) submissions (If Applicable):

Present

Inadequate
or Missing

a) Biocompatibility data for all patent-contacting materials, OR
certification of identical material/formulation:

b) Sterilization and expiration dating information:

1) sterilization process

u} validation method of srerilization process

i) SAT

1v3 packaging

rogen free

vi) QO residues

v;ﬂ radsatmn dose

3 had or Non-Traditional Method

c) Software Documentation:

Items with checks in the “Present or Adequate” column do not require e additional
information from the sponsor. Items with checks in the “ Missing or Inadequate”
coliemn nmuest be submitted before substantive review of the document,

Passed Screening  Yes - _No
Reviewer: _
Concurrence by Review Branch:

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-811
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Prate:

: The deﬁqencxes identified above represent the'issues that we beheve need to be resolved
before our review of your 510(k) submission can be successfully completed In developing
the deficiencies, we carefully considered the statutory criteria as defined in Section 513(t) of
the Federal Food, Drug, and Cosmetic.Act for determining substantial equwalence of your -
device. We also considered the burden that may be incurred in your attempt to respond to
the deficiencies. We believe that we have considered the least burdensome approach to

' resolvirig these issues. If, however, you believe that information is being requested that is

' not relevant to the regulatory decision or that there is a less burdensome way to resolve the. .

issues, you should follow the procedures outlined in the “A Suggested Approach to -

Resolvmg Least Burdensome Issues” document. It is available on our Center web page at:

htp://vwrwrw.fda.gov/ cdrh/modact/leastburdensome. html

\ x\gﬁ

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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REVISED:3/14/95

THE §10(K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER. 510 (K)
BOILERPLATES TITLED *DOCUMENTATION® AND MUST BE FILLED OUT WITH
EVERY FINAL DECISION (SE, NSE, NOT A DEVICE, ETC:).

g ' . *SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K,

Reviewer:

Division/Branch:

Device Name:

Product To Which Compared (510(K) Number If Known):

YES NO
1. Is Product A Device If NO = Stop
2. Is Device Subject To 510(k)? If NO = Stop
3. Same Indication Statement? If YES = Go To §
4. Do Differences Alter The Effect Or If YES = Stop NE
Raise New Issues of Safety Or
Effectiveness?
5. Same Technological Characteristics? If YES = Go To 7
6. Could The New Characteristics Affect If YES = G To 8
Safety Or Effectiveness?
7. Descriptive Characteristics Precise If NO = Go To 10
Enough? If YES = Stop SE
8. New Types Of Safety Or Effectiveness If YES = Stop NE
Questions?
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. Performance Data Available? If NO = Request
Data
11. pata Demongtrate Equivalence? Final Decisgion:
Note: In addition to completing the form on the LAN, "yes" responses to

] "

questions 4, 6, 8, and 11, and every "no" responsc requires an

explanation.

)

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-811
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1. Intended Use:

2. pevice Description: Provide a statement of how the device is either
similar to and/or different from other marketed devices, plus data (if
necessary). to support the statement. Is the device life-supporting or
life suétaining? Is the device implanted (ahoft—tgrm or long-term}? Does
the device design use software? Is the device sterile? Is the device for
single use? Is the device over-the-counter .or prescription use? Does the
‘device contain drug or biological product as a component? Ie this device
a kit? Provide a summary about the devices design, materiale, physical
properties and toxicology profile if important.

EXPLANATIONS TC “YES"™ AND “NO" ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

1. Explain why not a device:

2, Explain why not subject to 510(k):
3. How does the new indication differ from the predicate device's
indication:

4, Explain why there is or is not a new effect or safety or effectiveness

issue:
5. Describe the new technological characteristics:
6. Explain how new characteristics could or could not affect safety or

effectiveness:
7. Explain how descriptive characteristics are not precise encugh:

8. Explain new types of safety or effectiveness guestions raised or why the
questions are not new:

9. Explain why existing scientific methods can not be usged:
10. Explain what performance data is needed:

11. Explain how the performance data demonstrates that the device is or is
not substantially equivalent:

ATTACH ADDITIONAL SUPPORTING INFORMATION

\ Y&

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

[YES

Did the ﬁrm request expedlted review?
Did we grant expedited review?

ny ol

Have you verified that the Document is Iabeled Class [l for GMP

purposes?
If, not, has POS been notified?

w

{s the product a device?
Is the device exempt from 510(k} by regulation or policy?
Is the device subject to review by CORH?Y

XIN S

Are you aware that this device has been the subject of a previous NSE
decision?

9. If yes, does this new 510(k) address the NSE issue(s), (e.g.,
performance data)?

10. Are you aware of the submitter being the subject of an integrity
investigation?

11.1f, yes, consult the ODE Integrity Officer.

12.Has the ODE Integrity Officer given permission {o proceed with the
review? (Blue Book Memo #191-2 and Federal Register 90N0332,
September 10, 1991.

43

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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DEPAR MBS D OF HEAD T s Tioiag R RN T Putdic dicanin Servree

Food and Druges Adnistration

M(,morandum

M—@(N\ N\Qﬂ\ak,\

FFrom: Reviewer(s) - Name(s)

Kbﬁ% TI/W

Subject: ~ 510(k) Number

To: . The Record - It is my recommendation that the subjcct_ 51 O(k) Notiﬁcation: |

[IRefused to aceept.

DReq.uires additional information (other than refuse to accept).
: Eﬁ substantially equivalent to marketed devices.

EINOT substantially equivalent to marketed devices.

e Novo Classtheation Candidate? [] YS

LIO0ier (eoo . exampt by resulation. not @ deviee, duplicate. ete.)
Is this device subject o Postmarket survetdlanee?

Ls this device subject to the Trackimg Regulation”?

Was clinical data necessary o support the review of this 510(k)Y
Is this o preseription device?

Was this STOK) reviewed by a Third Party”?

Spectal ST10¢kY?

Abbreviated 510(K)? Please fill out form on H Drive 510k/botlers

This S10(k) contains: [E/
Trathful and Accurate Statement Dl{cqucstcd Lineclosed
Wﬁd for orteinals recerved 3-14-95 and after)

' [O¢K) summary OR (A s k) statement

L1 NO

Chyes
Lves
Cves
JAT1s
Cves
s
vEs

‘ L1 The required certification and summary for class HI devices 'J %Q

D/lm indication for use {form (r(,qum,d for originals received 1-1-96 and dilu)

Animal Tissue Saurce BRYES d~o

The submitter requests under 21 CFR 807,95 (doesn’tapply for Slis):

,IZ/NU
A NO
LARO
NG
A No
NG
A No

(3 No Confidentiality [l Confidentiality for 90 days L1 Continued Confidentiality exceeding 90 dn

Predicate Product Code svith elass:
Cpow (1)
Roview. C mw
(Branch Chiel) {13l

Final Review: ﬁﬁ/b&{ xﬁ /é[@’%% Vop

(TYvston Dyrectorns

h Code)

SRR B IO D

Z
(

ﬁf[ V/cs

(1ate)

/f;{(@:ﬁ

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

Addrienal Product Code(s) with panel (optional):

H
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Sl(l(l{) “SUBSTANTIAL FQUIVALENCE”
"DECISION-MAK JING PROCESS

New Device is Compared to

Marketed¥Device . ]

Descriptive Information Does New Depice Have Same  NO Do the Differences Alter the Intended Mot Substantially
about New or Marketed indication Statcmcnt? ———=%  Therapeutic/Diagnostic/etc. Effect YES  "Eguivalent Determination
Device Requested as Needed - ’ ) (in Decidiag, May Consider [mpact on = | R

’ . ’ l YES ‘ " Safety and Effectivencss)?
New Device Has Sane tntended
Use and May be “Subsjantially Jiquivatent”
‘ ‘ New Device Has @]
(TS) New Intended Use
Does New Device Hay !S:unc (@
Technotogical Charactfristics,  NO Could the New
e.p. Desian, Materialsf etc.? —— % Charactenstics 1) the New Characteristics
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document. Mail Center (HFZ-401)}
9200 Corporate Blvd.

January 15, 2003 Rockville, Maryland 20850
GUIDANT CARDTAC SURGERY 510(k) Number: K024071
3200 LAKESIDE DR. Product: GUIDANT SYNCRUS
SANTA CLARA, CA 95054 INTERNAL
ATTN: DEBBIE COGAN CARDIOVERSION
SYSTEM

The additional information you have submitted has been received.

We will notify you when the processing of this submission has been
completed or if any additional information is required. Please
remember that all correspondence concerning your submission MUST
be sent to the Document Mail Center (HFZ-401) at the above
letterhead address. Correspondence sent to any address other than
the omne above will not be considered as part of your official
premarket notification submission. Also, please note the new

Blue Book Memorandum regarding Fax and E-mail Policy entitled,
"Fax and E-Mail Communication with Industry about Premarket Files
Under Review. Please refer to this guidance for information on current
fax and e-mail practices at www.fda.gov/edrh/ode/a02-01 html.

The Safe Medical Devices Act of 1990, signed on November 28, states
that you may not place this device intec commercial distribution
until you receive a letter from FDA allowing vou to do so. As in
the past, we intend to complete our review as quickly as possible.
Generally we do so 90 days. However, the complexity of a submission
or a requirement for additional information may occasionally cause
the review to extend beyond 90 days. Thus, if you have not received
a written decision or been contacted within 90 days of our receipt
date you may want to check with FDA to determine the status of your
submission.

If you have procedural or policy questions, please contact the
Division of Small Manufacturers International and Consumer Assistance
{DSMICA) at {(301) 443-6597 or at their toll-free mumber (800) 638-2041,
or contact me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Supervisory Consumer Safety Officer
Premarket Notification Section
Office of Device Evaluation
Center for Devices and

Radiological Health

(v
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G UIIDDANT

January 10, 2003

Document Mail Center (HFZ-401)

Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Boulevard

Rockville, Maryland 20850 ~ M
= g ¥
RE: Amendment K024071/A001: Special 510(k) Notification for the Gu @'a t’
Syncrus™ System - s oL
>
Dear Ms. Moynahan, f .
3

Thank you for your prompt response to our above referenced application. This
amendment is in response to questions received via fax on December 23, 2002. Our

response as noted below includes

Guidant Corporation K ‘

3200 Lakeside Drive, Santa Clara, CA 95064-2807
Tel 408.845.3100 Fax 408.845.1800
www.guidant.com

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796- 8118
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Guidant Cardiac Surgery
K024071/A001

CONFIDENTIAL Page2of5 | C]
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Guidant Cardiac Surgery
K024071/A001

CONFIDENTIAL Page 3 of 5 2.0
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Guidant Cardiac Surgery
K024071/A001

Guidant Cardiac Surgery has taken precautions to protect the confidentiality of this
information, and requests FDA to hold the contents of this submission as confidential,
under the maximum protection provided by the law. Furthermore, Guidant understands

CONFIDENTIAL Page 4 of 5 Z\
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Guidant Cardiac Surgery
K024071/A001

that the submission to the government of false information is prohibited by 18 USC 1001
and 21 USC 331(q).

If you have any questions, please contact Debbie Cogan, Regulatory Affairs Associate,
by phone at (408) 845-1910 or by e-mail at dcogan@guidant.com.

Sipterely, .~
/ Debbie Cogan’

Regulatory Affairs Associate

CONFIDENTIAL Page 5015 ) s
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Guidant SyrerusSYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion and
Temporary Cardiac Pacing

INSTRUCTIONS FOR USE

24
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Figure 1.

Guidant SynerusSYNCRUS™ System

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable

NO LA W=

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings} are
sold separately from the EDIM and Cardioversion Extension Cable.

/
2.5
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INSTRUCTIONS FOR USE

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.

SYSTEM DESCRIPTION: |

The Guidant SynerusSYNCRUS™ System provides low energy internal cardioversion
therapy to treat postoperative atrial fibrillation via SynerusSYNCRUS™ Heart Wires placed
directly on the patient’s hieart. The systema-System’s functions also include temporary atrial
and ventricular pacing and ECG sensing capabilities.

The SynerusSYNCRUS ™ System consists of the following components: |

e Three single use Heart Wires that are attached to the myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires transmit
low energy shocks to the patient’s heart for electrical atrial cardioversion. The Heart
Wires also provide for temporary cardiac pacing and ECG sensing capabilities.

menephasie; compatible low- energy; external defibrillator and the Heart Wires. The
EDIM reduces the output energy from the defibrillator to a low energy shock delivered
through the Heart Wires.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between a ‘

e A reusable Cardioversion Extension Cable that connects the Heart Wires to the EDIM.

The SynerusSYNCRUS™ System components must be used in conjunction with a ’
menophaste;-compatible low energy external defibrillator, an external pacemaker, and pacing
cables that connect the Heart Wires to the external pacemaker. The user supplies the external
defibrillator, external pacemaker, and pacing cables.

Refer to the SYNCRUS"™ System Operator’s Manual (Required User Supplied Components
section) for a list of compatible external defibrillators, external pacemakers and pacing cables
that have been tested with the Guidant SYNCRUS™ System.

INDICATIONS FOR USE: |

The Guidant SynerusSYNCRUS™ Internal Cardioversion System is indicated for use in |
post-operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.

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

There are no known general contraindications for temporary post surgicai heart wire leads.
Patient anatomy and medical condition, however, should determine the use and implantation
procedure.

WARNINGS:

o The Guidant-SynerasSYNCRUS™ System is not compatible with menephasie-all low

energy external defibrillators-enty. Refer to the SYNCRUS™ System Operator’s Manual
(Required User Supplied Components section) for a list of compatible external
defibrillators.

e Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The S-ynemsSYNCRUSTM Heart Wires provide a direct path for electrical current flow to
the patient’s heart. DO NOT touch the heart-wireHeart Wire leads or the EDIM (when
connected to the Heart Wires) with your bare hands or with anything that may deliver
static (electrostatic discharge). Avoid the possibility of unintentional contact between the
wire leads, including extension cable, and any equipment used as well as any conductive
surface contact. Line powered equipment used in the vicinity of the patient must be
properly grounded.

o The SyrerusSYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely
for use with Synerusthe SYNCRUS™ Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SynerusSYNCRUS™ System Operator’s Manual. Patient injury or |

death may result.

o Ifthe SyrerusSYNCRUS™ System-EDIM has been dropped-ento-a-hard-surface,
perform a FULL maintenance test as described in the SynerusSYNCRUS™ System
Operator’s Manual (Maintenance and Calibration section) prior to using the EDIM
again. Dropping the EDIM may damage internal components, possibly rendering the
device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and evaluate |
the placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the SynerusSYNCRUS™ Heart Wires by taping the cardioversion }
connectors and pacing pins to the patient’s body until needed.

4 Z ,4/
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e Although pliable, the lead body is not designed to tolerate excessive flexing, bending, or
tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s body
until needed. Minimize manipulation of the heart-wiresHeart Wires. |

e Equipment and accessories connected to the Guidant SynemsSYNCRUSTM System shall |
comply with [EC-601-1, type CF. |

PRECAUTIONS:

o  SynerusSYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO |
NOT REUSE.

e The SynerusSYNCRUS™ Heart Wires are gamma sterilized after packaging. When they l
are received, they are sterile and ready for use. Should the seal or package be wet,
damaged, punctured, or if the seal is broken, do not use or attempt to resterilize. Contact
the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians should
treat patients in accordance with judgment and experience. Assessment of the patient’s
overall condition and physician discretion should dictate the number of attempts to treat.

e It is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and removal. I

INSTRUCTIONS FOR USE:

L. Attach the SynerusSYNCRUS™ Heart Wires to the patient’s myocardial surface I
during cardiac surgery in the following order and before the patient’s chest is closed.
The described fixation techniques tsare furmished for informational purposes only. \
The physician may choose to vary the fixation technique in accordance with judgment
and experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional—Figures

~ v d 1] I ey [ 3 s

Left Atrial Heart Wire (unipolar)

o Cardioversion Electrode (vellow wire). Use the attached curved needle to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion
electrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

5 Q'Y
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Right Atrial Heart Wire (tripolar)

e Cardioversion Electrode (yellow wire). Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. Afier the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a siight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

e Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing clectrode and bullet in the myocardium. After the
pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

Ventricular Heart Wire (bipolar)

e Pacing Electrodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3c¢), cut off the curved needle and discard it. Place a slight bend or kink ai the
end of the pacing ¢lectrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used in
clinical practice.

6 2
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Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary

veins 2a. Left Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “‘S” pattern

between the atrioventricular (AV)
oroove and the left and night pulmonary
veins.

Left pulmonary
velns

(Lateral-posterior view)

Right atrial 2b. Right Atrial Wire Placement
appendage Figure shows the cardioversion

electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial

myocardium.

(Anterior view)
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2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left

pulmonary veins.

{Lateral-posterior view)

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

Right pulmonary

veins 3b. Right Atrial Wire Placement

Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within
5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial

appendage.

(Lateral view)

3c. Ventricular Wire Placement

Figure shows the pacing electrode and
bullet placed on the right ventricle.

{ Anterior view)

9 3.2/
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Pulmonary
veins

AV groove

[Jateral—postcrior View |
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Right atrial
appendage

Anterior view in-the-myocardivm—After-the pacing

11 jL{f
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Anterior view

2. Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

3. Use the straight needle on the proximal end of each SynerusSYNCRUS™ Heart Wire |
to externalize the Heart Wires through the chest wall and skin. Once the Heart Wires
are externalized, cut off the thoracic needles, maximizing the length of the exposed
cardioversion leads. Discard the thoracic needles appropriately.

4, Attach the vellow cardioversion connectors provided with the SYNCRUS ™ Heart
eres to the vellow cardloversmn wires on the Left and nght Atnal Heart eres

Amal-Heaﬂ—W}Fes- ThlS is done by threadmg the Heart ere ca.rd10vers1on lead
through the pinhole on the backside of the connector and pushing the pin into the
connector. Make sure there is good electrical contact between the Heart Wire
cardioversion lead and the yellow cardioversion connector.

y
12 35
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5. Connect the pacing connector pins for baseline measurements 1o a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining |
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the Syneras SYNCRUS™ Heart Wires—. Secure the Symesus
SYNCRUS™ Heart Wires by taping the cardioversion connectors and pacing pins to
the patient’s body until needed.

7. When Synerus SYNCRUS™ atrial cardioversion therapy is needed, connect the
yellow cardioversion connectors to the Synerts SYNCRUS™ Cardioversion
Extension Cable. Ensure that the Cable is connected to the EDIM. Apply internal
atrial cardioversion by placing external defibrillator paddles on the paddle plates of
the Syreres SYNCRUS™ EDIM and delivering energy. The EDIM will attenuate the
external defibrillator output energy by approximately 97% (for example, a 100—joule

external shock will result in an approximate 3-joule internal cardioversion shock to
the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external

pacemaker. Administer cardiac pacing therapy.

9. To remove the Synerus SYNCRUS™ Heart Wires, remove any tape holding the
Heart Wires in place. Apply gentle and continuous external traction to remove the
Heart Wires from the patient—._Special care should be taken when removing the lead
wires from the— atriumatria, due to the relatively thin atrial wall.

10.  Discard the three externalized Heart Wires appropriately.
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ADVERSE EVENTS:

Two studies were conducted with the original Synerus SYNCRUS™ System (TADpole
System) in Europe'. Results from both studies demonstrated that the Guidant Synerus

SYNCRUS™ System was safe and effective for its intended use.

Table 1. Adverse Events Reported Across Studies

Complications # of pts with AE’s % of pts with
(n=538) AE’s

Wire dislodgement | 0.19%
Cardiac Arrest/VF 1 0.19%
Difficult wire 2 0.37%
extraction

Infection 1 0.19%
Hypoventilation 1 0.19%
Death* 2 0.37%
Total Complications 8 1.48%

POTENTIAL ADVERSE EVENTS:

Based on the literature and Synerus SYNCRUS™ heart wireHeart Wire implant experience,
the possible physical effects from implantation are listed below.

Allergic reaction
Atrial wall rupture
Bleeding

Cardiac tamponade
Difficult wire removal

Displacement dislodgement

Erosion/extrusion
Fibrotic tissue formation
Hematoma

Histotoxic reaction
Inappropriate therapy

Incomplete connection with

pulse generator

CLINICAL TRIALS:

Infection
Lead abrasion
Lead failure

Local tissue reaction
Myocardial injury

Myocardial irritability
Over sensing

Threshold elevation

* Deaths were unrelated to therapy with the SynerasSYNCRUS™ System.
' For clinical study details refer to Clinical Trial section.

14
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The Synerus SYNCRUS ™ System was studied in the following (2) trials: Pilot Clinical
Investigation for the InControl TADpole Heart Wires (Temporary Atrial Cardioversion Post-

Op Low Energy) and The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion
and Atrial/Ventricular Pacing and Sensing.

Pilot Clinical Investigation for the InControl TADpole Heart Wires (Temporary Atrial
Cardioversion Post-Op Low Energy)

This investigation was designed as an observational non-randomized study to evaluate the
features and functionality of the therapy. The final analysis covers 466 implanted patients.
The mean implant duration of the study population was 7.1 days.

5 3?
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Table 2. Description of the Study Population

Characteristic
Number of patients n=466
Gender
Male 348
Female 116
Unknown 2
Age at Time of Implant
Range (years) 23-83
Mean + Standard Deviation 64.2+9.2
Cardiovascular Procedures*
CARG 420
Valve Replacement 43
Valve Repair 9

*Cardiovascular procedures are not mutually exclusive of one another.

Arrh ia Treatment Success and Energy Delivered

Eighty-one patients experiencing a total of 95 AF episodes were treated with the therapy. A
per patient cardioversion overall success rate of 74% and a per episode success rate of 78%
were recorded. The mean number of joules delivered to the patient per successful attempt

was 0.02 Joules. There were an average number of 2.54 cardioversion attempts per
successful episode.

Table 3. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
81 Patients with Arrhythmias
Success No 21 (26%)
Success Yes 60 (74%)
95 Episodes
Success No 21 (22%)
Success Yes 74 (78%)
Joules Delivered per
Successful Attempt
Mean 6.02
SD 2.50
Range 1.5-10.8
Average number of Attempts 2.54
per Successful Episode

16 3‘3\
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Table 4. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate per Cumulative
Yes/No Attempts Attempt (%) Success Rate
(%)*
1* Attempt Success Yes 40 42.11 42.11
Success No 55
2" Attempt | Success Yes 30 4545 73.70
- Success No 36
| 3" Attempt | Success Yes 16 41.03 90.54
Success No 23
4™ Attempt Success Yes 6 37.50 96.85
Success No 10
5" Attempt | Success Yes 2 33.33 98.95
Success No 4
6™ Attempt | Success Yes 1 33.33 100.00
| Success No 2
7" Attempt | Success Yes 0 0.00
Success No 2
8™ Attempt | Success Yes 0 0.00
Success No 2
o™ Attempt | Success Yes 0 0.00
Success No |

e From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions afier the first, second, third,
fourth etc... attempts using the total successful attempts as the denominator. For example,
42.10 % of the total successful cardioversions resulted from a first cardioversion attempt,
Data illustrates that over 90 % of the total successful cardioversions occurred within the

first three cardioversion attempts. Incremental cardioversion successes were observed as
a result of additional attempts.

Summary of Adverse Events

A total of eight adverse events in seven patients were recorded throughout the duration of the
study.

17 QO
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L

Table 5. Adverse Events

£

Complications (total)
Wire dislodgement
Cardiac Arrest/VF
Difficult wire
extraction
Infection
Hypoventilation 1 0.21%
Death* 2 0.43%

el
<
to
=
o~

* Two deaths were not related to the TADpole System.

The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing

This investigation was designed as a confirmatory observational non-randomized study
intended to optimize the effectiveness of the therapy including heart-wireHeart Wire
placement. Heart wire placement is illustrated in Figures 1 through 3. The study is an

analysis of 72 implanted patients. The mean implant duration of the study population was 6.2
days.

Table 6. Description of the Study Population
Characteristic. - : e )
Number of patients. SR
Gender
Male 50
Female 21
Unknown 1
Age at Time of Implant (years)
Range 32-89
Mean * Standard Deviation 65.26 £ 10.6
Mean Ejection Fraction * Standard 57.43 £ 16.96
Deviation (%) (93%)
Cardiovascular Procedures
CABG 71
Mitral Valve Replacement 1

Arrhythmia Treatment Success and Energy Delivered

Thirteen patients experiencing a total of 14 AF episodes were treated with the therapy. A per
patient cardioversion overall success rate of 92.3% and a per episode success rate of 92.8%
were recorded. The mean number of Joules delivered to the patient per successful attempt

18 Ur\
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was 7.72 Joules. There were an average number of 1.54 cardioversion attempts per successful

episode.

Cardioversion Success n (%)
13 Patients with Arthythmias
Success No 1(7.69%)
Success Yes 12 (92.3%)
14 Episodes
Success No 1(7.14%)
Success Yes 13 (92.8%)
Joules Delivered per
Successful Atternpt
Mean 7.72
SD 1.73
Range 6-10.8
Average number of Attempts 1.54
per Successful Episode

Table 7. Per Patient and Per Episode Therapy Success Summary

Table 8. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate | Cumulative
Yes/No Attempts | per Attempt | Success Rate
(%) (%)*
1" Attempt | Success Yes 10 71.42 66.67*
| Success No 4
2" Attempt | Success Yes 4 66.66 93.33
Success No 2
3" Attempt | Success Yes 0 0 93.33
Success No 2
4" Attempt | Success Yes 1 100.00 100.00
Success No 0

o From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions afier the first, second, third and
fourth attempts. For example 66.67% of the total successful cardioversions resulted from
a first cardioversion attempt using the total successful attempts as the denominator. Data
illustrates that over 90 % of the total successful cardioversions occurred within the first 3
cardioversion attempts. Incremental cardioversion successes were observed as a result of

addittonal atternpts.
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Summary of Adverse Events
No adverse events were observed in this study.

ENERGY INPUT/OUT ATTENUATION:

The EDIM attenuates the energy output of a menephasie;compatible low- energy external

defibrillator down to 3% of its original joule output.-Fhe BBV produces-an-energy-transter
ef-}#&/-}%,}-en—&;e—mpi*eﬂefﬁﬁem—ehedeﬁbﬂﬂateﬁ Since the circuitry of the EDIM
consists of a passive voltage divider network, the attenuation consists of a uniform reduction
of input voltage, resulting in an output waveform identical to that of the defibrillators
waveform, except reduced in magnitude (Figure 3).

Figure 5. EDIM Input Output Waveform
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Table 9. Minimum and Maximum Energy Output of the EDIM

Input from External Output Energy from EDIM
Defibrillator (Joules)

(Joules) MIN MAX
50 1.43 1.56

100 296 342

150 - 4339 4.68

200 585.2 6.24

250 F26.5 F38.0
300 877.8 9.36

350 109.1 10:811.2
360 109.4 1135
HOW SUPPLIED:

The Synerus SYNCRUS™ Heart Wires are supplied STERILE in an unopened and
undamaged package. The Synerus SYNCRUS ™™ Heart Wires have been sterilized using
gamma irradiation and are for single use only. DO NOT RESTERILIZE. DO NOT REUSE.

The Sy&ems SYNCRUS™ External Defibriliator Interface Module (EDIM) is supplied non-
sterile and is reusable. One Syrerus SYNCRUS™ Cardioversion External-Extension Cable,

one maintenance test fixture, and two extension cable test adapters are also supplied with the
EDIM.

To perform internal atrial cardioversion, the hospital must supply a compatible low energy;
external-menephaste defibrillator. To perform temporary cardiac pacing and ECG sensing,
the hospital must supply an external pacemaker and appropriate pacing cables. A list of
compatible external defibrillators, external pacemakers and pacing cables are provided in the

Synerus SYNCRUS™ System Operator’s Manual (Required User Supplied Components
section) for your convenience.

CAUTION:

Federal (USA) law restricts this device to sale, distribution, and use by or on the order of a
physician.
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WARRANTY:

Guidant Corporation warrants that its Products substantially conform to Guidant Corporation
published specifications for such Product for a period of twelve (12) months from the date of
shipment, and will replace and-any pProducts confirmed by Guidant Corporation as defective |
Products, at Guidant Corporation’s sole option, during said period. This warranty is

contingent upon proper use of Products in the application for which they are-were intended as
indicated in the preduet-Product label claims, and Guidant Corporation makes no warranty
(express, implied, or statutory) for Products that are modified or subjected to unusual

physical or electrical stress. With regard to Guidant Corporation Products which are labeled
for FOR SINGLE USE ONLY or DO NOT REUSE:-Fhis, this warranty is null and void |
following the single use of the Products. Guidant Corporation doe not provide a warranty for
those Products subject to resterilization and/or reuse unless the Products are specifically
designed and labeled for reuse.

EXCEPT FOR THE LIMITED WARRANTY PROVIDED ABOVE, GUIDANT
CORPORATION GRANTS NO OTHER WARRANTIES OR CONDITIONS, EXPRESS
OR IMPLIED, BY STATUTE IN ANY COMMUNICATION WITH BUYER, OR
OTHERWISE, REGARDING THE PRODUCTS, THEIR FITNESS FOR ANY PURPOSE,
THEIR QUALITY, OR THEIR MERCHANTABILITY. GUIDANT CORPORATION
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER CONNECTION WITH THE
SALE OR USE OF ANY PRODUCT. IN NO EVENT SHALL GUIDANT
CORPORATION BE LIABLE FOR THE COST OF PROCUREMENT OF SUBSTITUTE
GOODS BY THE CUSTOMER OR FOR ANY SPECIAL CONSEQUENTIAL OR
INCIDENTAL DAMAGES FOR BREACH OF WARRANTY.

© 2002 Guidant Corporation. AH Rights Reserved. Made in U.S.A.

May be manufactured under one or more of the following patents: 5,674,253; 5,766,224, and
RE 35,779.

P/N_PPL2038201 Rev. A

/
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Guidant SYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion and
Temporary Cardiac Pacing

INSTRUCTIONS FOR USE

e
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Figure 1.

Guidant SYNCRUS™ System

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable

ol o o o f o

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are
sold separately from the EDIM and Cardioversion Extension Cable.
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INSTRUCTIONS FOR USE

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.

SYSTEM DESCRIPTION:

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation via SYNCRUS™ Heart Wires placed directly on the
patient’s heart. The System’s functions also include temporary atrial and ventricular pacing
and ECG sensing capabilities.

The SYNCRUS'™ System consists of the following components:

e Three single use Heart Wires that are attached to the myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires transmit
low energy shocks to the patient’s heart for electrical atrial cardioversion. The Heart
Wires also provide for temporary cardiac pacing and ECG sensing capabilities.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between a
compatible low energy external defibrillator and the Heart Wires. The EDIM reduces the
output energy from the defibrillator to a low energy shock delivered through the Heart
Wires.

e A reusable Cardioversion Extension Cable that connects the Heart Wires to the EDIM.

The SYNCRUS™ System components must be used in conjunction with a compatible low
encrgy external defibrillator, an external pacemaker, and pacing cables that connect the Heart
Wires to the external pacemaker. The user supplies the external defibrillator, external
pacemaker, and pacing cables.

Refer to the SYNCRUS ™ System Operator’s Manual (see section 6.0, Required User
Supplied Components) for a list of compatible external defibrillators, external pacemakers
and pacing cables that have been tested with the Guidant SYNCRUS™ System.
INDICATIONS FOR USE:

The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in post-

operative cardiac surgery patients who require temporary atrial or ventricular pacing/sensing
and/or atrial cardioversion.
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CONTRAINDICATIONS:

There are no known general contraindications for temporary post surgical heart wire leads.
Patient anatomy and medical condition, however, should determine the use and implantation

procedure.

WARNINGS:

The SYNCRUS™ System is not compatible with all low energy external defibrillators.
Refer to the SYNCRUS™ System Operator’s Manual (see section 6.0, Required User
Supplied Components) for a list of compatible external defibrillators. The Zoll M Series
biphasic defibrillator will not discharge energy into the EDIM and is incompatible with the
SYNCRUS System.

Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the Heart Wire leads or the EDIM (when connected to the
Heart Wires) with your bare hands or with anything that may deliver static (electrostatic
discharge). Avoid the possibility of unintentional contact between the wire leads,
including extension cable, and any equipment used as well as any conductive surface
contact. Line powered equipment used in the vicinity of the patient must be properly
grounded.

The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for use
with the SYNCRUS™ Heart Wires.

DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS™ System Operator’s Manual. Patient injury or death
may result.

If the SYNCRUS ™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (see section 11.0, Maintenance
and Calibration) prior to using the EDIM again. Dropping the EDIM may damage
internal components, possibly rendering the device inoperable or out of specification.

Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and evaluate
the placement by determining R-wave amplitude, pacing threshold, and pacing lead
impedance. Secure the SYNCRUS™ Heart Wires by taping the cardioversion connectors
and pacing pins to the patient’s body until needed.

. U
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Although pliable, the lead body is not designed to tolerate excessive flexing, bending, or
tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s body
until needed. Minimize manipulation of the Heart Wires.

Equipment and accessories connected to the Guidant SYNCRUS™ System shall comply
with TEC-601-1, type CF.

PRECAUTIONS:

SYNCRUS ™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO NOT
REUSE.

The SYNCRUS ™ Heart Wires are gamma sterilized after packaging. When they are
received, they are sterile and ready for use. Should the seal or package be wet, damaged,
punctured, or if the seal is broken, do not use or attempt to resterilize. Contact the local
Guidant representative.

Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians should
treat patients in accordance with judgment and experience. Assessment of the patient’s
overall condition and physician discretion should dictate the number of attempts to treat.

It is recommended that defibrillation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and removal.

INSTRUCTIONS FOR USE:

1.

Attach the SYNCRUS™ Heart Wires to the patient’s myocardial surface during
cardiac surgery in the following order and before the patient’s chest is closed. The
described fixation techniques are furnished for informational purposes only. The
physician may choose to vary the fixation technique in accordance with judgment and
experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional.

Left Atnial Heart Wire (unipolar)

o Cardioversion Electrode (vellow wire): Use the attached curved needle to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion
electrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

/
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Right Atrial Heart Wire (tripolar)

o Cardioversion Electrode (yellow wire): Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

e Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the
pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

Ventricular Heart Wire (bipolar)

e Pacing Elecirodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3c), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used in
clinical practice.

6
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Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary
veins 2a. Left Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary

veins.

Left pulmonary
veins

AV groove NG (Lateral-posterior view)

Right atrial

2b. Right Atrial Wire Placement
appendage

Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial

myocardium.

(Anterior view)
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2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)
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Right atrial
appendage

Right pulmonary
veins 3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within

5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial
appendage.

(Lateral view)

3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)
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Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

Use the straight needle on the proximal end of each SYNCRUS™ Heart Wire to
externalize the Heart Wires through the chest wall and skin. Once the Heart Wires are
externalized, cut off the thoracic needles, maximizing the length of the exposed
cardioversion leads. Discard the thoracic needles appropriately.

Attach the yellow cardioversion connectors provided with the SYNCRUS™ Heart
Wires to the yellow cardioversion wires on the Left and Right Atrial Heart Wires.
This is done by threading the Heart Wire cardioversion lead through the pinhole on
the backside of the connector and pushing the pin into the connector. Make sure there
is good electrical contact between the Heart Wire cardioversion lead and the yellow
cardioversion connector.

Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the SYNCRUS™ Heart Wires. Secure the SYNCRUS™ Heart Wires
by taping the cardioversion connectors and pacing pins to the patient’s body until
needed.

When SYNCRUS™ atrial cardioversion therapy is needed, connect the yellow
cardioversion connectors to the SYNCRUS™ Cardioversion Extension Cable.
Ensure that the Cable is connected to the EDIM. Apply internal atrial cardioversion
by placing external defibrillator paddles on the paddle plates of the SYNCRUS™
EDIM and deliver energy. The EDIM will attenuate the external defibrillator output
energy by approximately 97% (for example, a 100-joule external shock will result in
an approximate 3-joule internal cardioversion shock to the heart).

When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

To remove the SYNCRUS™ Heart Wires, remove any tape holding the Heart Wires
in place. Apply gentle and continuous external traction to remove the Heart Wires
from the patient. Special care should be taken when removing the wires from the

atria, due to the relatively thin atrial wall.

Discard the three externalized Heart Wires appropriately.

.
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ADVERSE EVENTS:

Two studies were conducted with the original SYNCRUS™ System (TADpole System) in
Europe'. Results from both studies demonstrated that the Guidant SYNCRUS ™ System
was safe and effective for its intended uvse.

Table 1. Adverse Events Reported Across Studies

Complications # of pts with AE’s % of pts with
{(n=538) AE’s
Wire dislodgement I 0.19%
Cardiac Arrest/'VF 1 0.19%
Difficult wire 2 0.37%
extraction
Infection 1 0.19%
Hypoventilation | 0.19%
Death* 2 0.37%
Total Complications 8 1.48%

POTENTIAL ADVERSE EVENTS:
Based on the literature and SYNCRUS™ Heart Wire implant experience, the possible
physical effects from implantation are listed below.

e Allergic reaction e Infection

e Atrial wall rupture e [cad abrasion

e Bleeding e Lead failure

e Cardiac tamponade e [ead fracture or insulation break

¢ Difficult wire removal e Lead tip deformation and/or breakage

e Displacement dislodgement e Local tissue reaction

o Erosion/extrusion e [oss of sensing or under sensing

e Fibrotic tissue formation e Myocardial injury

¢ Hematoma e Mpyocardial irritability

¢ Histotoxic reaction e Over sensing

e Inappropriate therapy e Post-shock rhythm disturbances

e Incomplete connection with e Random component failures

pulse generator e Threshold elevation

CLINICAL TRIALS:

The SYNCRUS™ System was studied in the following (2) trials: Pilot Clinical Investigation
for the InControl TADpole Heart Wires (Temporary Atrial Cardioversion Post-Op Low

* Deaths were unrelated to therapy with the SYNCRUS™ System.
" For clinical study details refer to Clinical Trial section.
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Encrgy) and The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing.

Pilot Clinical Investigation for the InControl TADpole Heart Wires (Temporary Atrial
Cardioversion Post-Op Low Energy)

This investigation was designed as an observational non-randomized study to evaluate the
features and functionality of the therapy. The final analysis covers 466 implanted patients.
The mean implant duration of the study population was 7.1 days.

" F
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Table 2. Description of the Study Population

Characteristic
Number of patients n=466
Gender
Male 348
Female 116
Unknown 2
Age at Time of Implant
Range (years) 23 -83
Mean + Standard Deviation 64.2 £9.2
Cardiovascular Procedures*
CABG 420
Valve Replacement 43
Valve Repair 9

*Cardiovascular procedures are not mutually exclusive of one another,

Arrhythmia Treatment Success and Energy Delivered

tEighty-one patients experiencing a total of 95 AF episodes were treated with the therapy. A
per patient cardioversion overall success rate of 74% and a per episode success rate of 78%
were recorded. The mean number of joules delivered to the patient per successful attempt
was 6.02 Joules. There were an average number of 2.54 cardioversion attempts per
successful episode.

Note: Clinical results were achieved using monophasic external defibrillators. Use with
biphasic defibrillators was not studied.

Table 3. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
81 Patients with Arrhythmias
Success No 21 (26%)
Success Yes 60 (74%)
95 Episodes
Success No 21 (22%)
Success Yes 74 (78%)
Joules Delivered per
Successful Attempt
Mean 6.02
SD 2.50
Range 1.5-10.8
Average number of Attempts 2.54
per Successful Episode
13
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Table 4. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate per Cumulative
Yes/No Attempts Attempt (%) Success Rate
(%o)*

1* Attempt Success Yes 40 42.11 42.11
Success No 55

2" Attempt Success Yes 30 45.45 73.70
Success No 36

3" Attempt | Success Yes 16 41.03 90.54
Success No 23

4™ Attempt Success Yes 6 37.50 96.85
Success No 10

5™ Attempt Success Yes 2 33.33 98.95
Success No 4

6" Attempt | Success Yes 1 33.33 100.00
Success No 2

7" Attempt Success Yes 0 0.00
Success No 2

8" Attempt Success Yes 0 0.00
Success No 2

9™ Attempt Success Yes 0 0.00
Success No 1

e From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions after the first, second, third,
fourth etc... attempts using the total successful attempts as the denominator. For example,
42.10 % of the total successful cardioversions resulted from a first cardioversion attempt.
Data illustrates that over 90 % of the total successful cardioversions occurred within the
first three cardioversion attempts. Incremental cardioversion successes were obscrved as
a result of additional attempts.

Summary of Adverse Events

A total of eight adverse events in seven patients were recorded throughout the duration of the
study.
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Table 5. Adverse Events

# of pts with AE’s % of pts with
(n=466Y) AE’s

Complications (total) g 1.71%
Wire dislodgement 1 0.21%
Cardiac Arrest/VF 1 0.21%
Difficult wire 2 0.43%
extraction

Infection 1 0.21%
Hypoventilation I 0.21%
Death* 2 0.43%

* Two deaths were not related to the TADpole System.

The TADpole™ System for Post-Cardiac Surgery Atrial Cardioversion and
Atrial/Ventricular Pacing and Sensing

This investigation was designed as a confirmatory observational non-randomized study
intended to optimize the effectiveness of the therapy including Heart Wire placement. Heart
wire placement is illustrated in Figures 1 through 3. The study is an analysis of 72 implanted
patients. The mean implant duration of the study population was 6.2 days.

Table 6. Description of the Study Population

Characteristic n (%)
Number of patients 72
Gender
Male 50
Female 21
Unknown 1
Age at Time of Implant (years)
Range 32-89
Mean = Standard Deviation 65.26 + 10.6
Mean Ejection Fraction x Standard 57.43 £16.96
Deviation (%) (93%)
Cardiovascular Procedures
CABG 71
Mitral Valve Replacement 1

Arrhythmia Treatment Success and Energy Delivered

Thirteen patients experiencing a total of 14 AF episodes were treated with the therapy. A per
patient cardioversion overall success rate of 92.3% and a per episode success rate of 92.8%
were recorded. The mean number of Joules delivered to the patient per successful attempt

’ <& Lo
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was 7.72 Joules. There were an average number of 1.54 cardioversion attempts per successful

episode.

Note: Clinical results were achieved using monophasic external defibrillators. Use with
biphasic defibrillators was not studied.

Table 7. Per Patient and Per Episode Therapy Success Summary

Cardioversion Success n (%)
13 Patients with Arrhythmias

Success No 1(7.69%)

Success Yes 12 (92.3%)
14 Episodes

Success No 1(7.14%)

Success Yes

13 (92.8%)

Joules Delivered per

Successful Attempt
Mean 7.72
SD 1.73
Range 6-10.8
Average number of Attempts 1.54

per Successful Episode

Table 8. Per Attempt and Cumulative Therapy Success Summary

Attempts Success Total # of | Success Rate | Cumulative
Yes/No Attempts | per Attempt | Success Rate
(%) (%)*
1*' Attempt | Success Yes 10 71.42 66.67*
Success No 4
2" Attempt | Success Yes 4 66.66 93.33
Success No 2
3" Attempt Success Yes 0 0 93.33
Success No 2
4™ Attempt | Success Yes 1 100.00 100.00
Success No 0

e From the total of successful cardioversions attempts, the cumulative success rate is
calculated as the percentage of successful cardioversions after the first, second, third and
fourth attempts. For example 66.67% of the total successful cardioversions resulted from
a first cardioversion attempt using the total successful attempts as the denominator. Data
illustrates that over 90 % of the total successful cardioversions occurred within the first 3
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cardioversion attempts. Incremental cardioversion successes were observed as a result of
additional attempts.

Summary of Adverse Events

No adverse events were observed in this study.

ENERGY INPUT/OUT ATTENUATION:

The EDIM attenuates the energy output of a compatible low energy external defibrillator
down to 3% of its original joule output. Since the circuitry of the EDIM consists of a passive
voltage divider network, the attenuation consists of a uniform reduction of input voltage,
resulting in an output waveform identical to that of the defibrillators waveform, except

reduced in magnitude (Figure 5).

Figure 5. EDIM Input/Qutput Waveform
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Table 9. Minimum and Maximum Energy Output of the EDIM

Input from External Output Energy from EDIM
Defibrillator (Joules)
(Joules) MIN MAX
50 1.3 1.6
100 2.6 3.2
150 3.9 4.8
200 5.2 6.4
250 6.5 8.0
300 7.8 9.6
350 9.1 11.2
360 9.4 11.5
18
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HOW SUPPLIED:

The SYNCRUS™ Heart Wires are supplied STERILE in an unopened and undamaged
package. The SYNCRUS ™ Heart Wires have been sterilized using gamma irradiation and
are for single use only. DO NOT RESTERILIZE. DO NOT REUSE.

The SYNCRUS™ External Defibrillator Interface Module (EDIM) is supplied non-sterile
and is reusable. One SYNCRUS™ Cardioversion Extension Cable, one maintenance test
fixture, and two extension cable test adapters are also supplied with the EDIM.

To perform internal atrial cardioversion, the hospital must supply a compatible low energy
external defibrillator. To perform temporary cardiac pacing and ECG sensing, the hospital
must supply an external pacemaker and appropriate pacing cables. A list of compatible
external defibrillators, external pacemakers and pacing cables are provided in the
SYNCRUS™ System Operator’s Manual (see section 6.0, Required User Supplied
Components) for your convenience.

CAUTION:
Federal (USA) law restricts this device to sale, distribution, and use by or on the order of a
physician,

9 6

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

WARRANTY:

Guidant Corporation warrants that its Products substantially conform to Guidant Corporation
published specifications for such Product for a period of twelve (12) months from the date of
shipment, and will replace any Products confirmed by Guidant Corporation as defective
Products, at Guidant Corporation’s sole option, during said period. This warranty 1s
contingent upon proper use of Products in the application for which they were intended as
indicated in the Product label claims, and Guidant Corporation makes no warranty (express,
implied, or statutory) for Products that are modified or subjected to unusual physical or
electrical stress. With regard to Guidant Corporation Products which are labeled FOR
SINGLE USE ONLY or DO NOT REUSE, this warranty is null and void following the
single use of the Products. Guidant Corporation doe not provide a warranty for those
Products subject to resterilization and/or reuse unless the Products are specifically designed
and labeled for reuse.

EXCEPT FOR THE LIMITED WARRANTY PROVIDED ABOVE, GUIDANT
CORPORATION GRANTS NO OTHER WARRANTIES OR CONDITIONS, EXPRESS
OR IMPLIED, BY STATUTE IN ANY COMMUNICATION WITH BUYER, OR
OTHERWISE, REGARDING THE PRODUCTS, THEIR FITNESS FOR ANY PURPOSE,
THEIR QUALITY, OR THEIR MERCHANTABILITY. GUIDANT CORPORATION
NEITHER ASSUMES NOR AUTHORIZES ANY OTHER CONNECTION WITH THE
SALE OR USE OF ANY PRODUCT. IN NO EVENT SHALL GUIDANT
CORPORATION BE LIABLE FOR THE COST OF PROCUREMENT OF SUBSTITUTE
GOODS BY THE CUSTOMER OR FOR ANY SPECIAL CONSEQUENTIAL OR
INCIDENTAL DAMAGES FOR BREACH OF WARRANTY.

© 2003 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under one or more of the following patents: 5,674,253; 5,766,224; and
RE 35,779.

P/N PPL2038201 Rev. A

/
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Guidant SynerusSYNCRUS™ System

Post Cardiac Surgery Atrial Cardioversion
And
Temporary Cardiac Pacing

OPERATOR’S MANUAL
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1.0 SYNCRUSSYNCRUS™ ATRIAL CARDIOVERSION THERAPY

The Guidant SynerusSYNCRUS™ System provides low energy internal cardioversion |
therapy to treat postoperative atrial fibrillation in conjunction with temporary cardiac
pacing and ECG sensing.

During cardiac surgery, SynerusSYNCRUS™ Heart Wires are attached to appropriate |
locations on the patient’s myocardium using standard surgical technique. The proximal
ends of the SynerusSYNCRUS™ Heart Wires are externalized through the patient’s chest
wall and connected to appropriate cables attached to the SynerasSYNCRUS™ External
Defibrillator Interface Module (EDIM) and a temporary external pacemaker.

In the event of post cardiac surgery atrial fibrillation, the clinician performs a routine
synchronized electrical cardioversion, except that the external defibrillator paddles rest

on the paddle plates of the SynerssSYNCRUS™ EDIM, rather than on the patient’s |
chest. The patient is sedated at the physician’s discretion. The maximum energy level
administered through the SynrerusSYNCRUS™ EDIM to the SynerusSYNCRUS™ Heart |
Wires is approximately 11 joules directly to the patient’s myocardium, compared to 360
joules if delivered transthoracically with external defibrillator paddles.

The SynerusSYNCRUS™ Heart Wires are designed to also provide temporary cardiac |
pacing and ECG sensing before and after internal atrial cardioversion without requiring

the physician to rearrange cables and wires.

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions. '

A4
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20 SYSTEM DESCRIPTION

The Guidant SynerssSYNCRUS™ System provides low energy internal cardioversion
therapy to treat postoperative atrial fibrillation via SynerasSYNCRUS™ Heart Wires
placed directly on the patient’s heart. The Ssystem’s functions also include temporary
atrial and ventricular pacing and ECG sensing capabilities.

3
&

-
o

Zatm

Figure 1. Guidant SyperasSYNCRUS™ System

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings |
External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable

N =

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are sold |
separately from the EDIM and Cardioversion Extension Cable.
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The SyrerusSYNCRUS™ System consists of the following components:

e Three single use Heart Wires that are attached to myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires
transmit low energy shocks to the patient’s heart for electrical atrial cardioversion.
The Heart Wires also provide temporary cardiac pacing and ECG sensing capabilities.

++A reusable External Defibrillator Interface Module (EDIM), which interfaces between

e _acompatiblc menephasie;-low- energy; external defibrillator and the Heart Wires.
The EDIM reduces the output energy from the defibriliator to a low energy shock
delivered through the Heart Wires.

¢ A reusable Cardioversion Extension Cable that connects the Heart Wires to the
EDIM.

The SynerusSYNCRUS™ System components must be used in conjunction with a
compatible menephasie;-low energy external defibrillator, an external pacemaker, and
pacing cables that connect the Heart Wires to the external pacemaker. The user supplies
the external defibrillator, external pacemaker, and pacing cables.

Refer to section on Required User Supplied Components for a list of compatible external

defibrillators, external pacemakers and pacing cables that have been tested with the
Guidant SYNCRUS™ System.

3.0 INDICATIONS FOR USE

The Guidant SyrerasSYNCRUS™ Internal Cardioversion System is indicated for use in
post-operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.

Page S //)@

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




Records processed under FOIA Request 2014-7272; Released 10/23/14

40 COMPONENTS DESCRIPTION

4.1  SynerusSYNCRUS™ Heart Wires l

The SynerusSYNCRUS™ Heart Wires consist of three myocardial wires: a unipolar |
Heart Wire for the left atrium, a tripolar Heart Wire for the right atrium, and a bipolar

Heart Wire for the left or right ventricle. The SynerusSYNCRUS™ Heart Wires are for |
single use only and should not be reused or resterilized.

The Left Atrial Heart Wire is a unipolar lead-wire with a cardioversion electrode for atrial |
cardioversion. The Right Atrial Heart Wire is tripolar with one electrode for atrial
cardioversion (that is used in conjunction with the cardioversion electrode on the Left
Atrial Heart Wire) and a bipolar pacing lead with one electrode for atrial pacing and ECG
sensing and a second electrode for grounding. The Ventricular Heart Wire 1s a bipolar
pacing lead with one electrode for ventricular pacing and ECG sensing and a second
electrode for grounding.

The SynerussSYNCRUS™ Heart Wire electrodes are placed on appropriate locations in |
the myocardium and the proximal ends of the Heart Wires are passed through the

patient’s chest wall and skin efthe-patient-using a straight thoracic needle attached to |
each Heart Wire. The thoracic needles are cut off afier externalization and yellow
cardioversion connectors are attached to the cardioversion lead (yellow wire) on the Left
and Right Atrial Heart Wires. The pacing connector pins on the Right Atrial Heart Wire
(black and blue wires) and Ventricular Heart Wire (black and white wires) are covered

with a protective tubing. The cardioversion and pacing connectors are usually taped to

the patient’s body until needed. After the SyrerusSYNCRUS™ Heart Wires are no l
longer needed (usually just prior to patient discharge from the hospital), the Heart Wires

are removed from the patient with gentle and continuous external traction.

To perform internal atrial cardioversion, the cardioversion connectors-wires on the Left
and Right Atrial Heart Wires must be connected to the SynerusSYNCRUS™
Cardioversion Extension Cable and EDIM. The hospital must supply a menephaste
compatible low energy external defibrillator.

To perform atral and ventricular pacing and ECG sensing, the pacing connector pins on
the Right Atrial Heart Wire and Ventricular Heart Wire must be connected to the

appropriate pacing cables and an external pacemaker. The hospital must supply both the
external pacemaker and pacing cables.

4.2 SyrerusSYNCRUS™ External Defibrillator Interface Module (EDIM) |

energy from ar compatible external defibrillator to be transmitted through the Left and

The SyrerusSYNCRUS™ EDIM is a non-sterile and reusable device that allows the ‘
Right Atrial Heart Wires directly to the patient’s myocardium.
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To perform internal electrical cardioversion, external defibrillator paddies are placed on
the paddle plates and safety push button of the SymerusSYNCRUS™ EDIM. The EDIM

reduces the output energy from an external menephaste-defibrillator by approximately
97% and delivers a low energy internal cardioversion shock to the left and right atrial

myocardium. For every 100 joules input from the external defibrillator, approximately 3
joules are actualty delivered to the patient’s heart.

4.3  SynerusSYNCRUS™ Cardioversion Extension Cable [

The SyrerusSYNCRUS™ Cardioversion Extension Cable is a reusable cable that l

connects the cardioversion connectors on the Left and Right Atrial Heart Wires to the
SynerasSYNCRUS™ EDIM. |

4.4  EDIM Maintenance Test Fixture and Cardioversion Cable Test Adapters

The EDIM maintenance test fixture and Cardioversion Cable test adapters are used to
perform the full maintenance test on the Guidant SyrerusSYNCRUS™ System as
described in the Maintenance and Calibration Seetiensection.
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50 MAINTAINING SYSTEM EFFECTIVENESS

5.1  SynerusSYNCRUS™ Heart Wires |

e The SynerusSYNCRUS™ Heart Wires are for single use only. DO NOT |
RESTERILIZE. DO NOT REUSE.

5.2 SynerusSYNCRUS™ EDIM and Cardioversion Extension Cable |

e The EDIM should only be used with a menephasie;compatible low- energy
external defibrillator (see section on Required User Supplied Components).

. Perform ﬁmctlonal checks on the S}%GF&SSYNCRUSTM EDIM daily-and
q ation)yas described in the

Mamtenance and Cahbratzon sectlon

e Do not use conductive gel or paste on the external defibrillator paddles or
SynerusSYNCRUS™ EDIM paddle plates. |

e Do not immerse the SyrerasSYNCRUS™ EDIM or Cardioversion Extension |
Cable in liquid.
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6.0 REQUIRED USER SUPPLIED COMPONENTS

To apply SynerssSYNCRUS™ atrial cardioversion therapy, the user must supply a
compatible menephasic-low energy external defibrillator, an external pacemaker, and the
appropriate pacing cables. Below is a list of compatible external defibrillators,
pacemakers and pacing cables that have been tested with the Guidant
SynrerasSYNCRUS™ System.

External pacemaker:

e Medtronic Dual-Chamber Model 5388 External (Temporary) Pulse Generator
e Medtronic Single-Chamber Model 5348 External (Temporary) Pulse
Generator

Pacing cables:
e Medtronic 5433 A Reusable EPG atrial safety cables
e Medtronic 5433V Reusable EPG ventricular safety cables
e Medtronic 5487 6 ft. sterile disposable patient safety cables

Biphasic, low energy external defibrillator with R-wave synchronization capability and
external paddles: 7
e Medtronic Physio-Control LIFEPAK® 12 and LIFEPAK® 20 defibrillators

o Agilent (Philips Medical) Heartstream™ or HeartStart XL and XL T
defibnillators

Note: The Zoll M Series biphasic defibrillator will not discharge energy into the
SYNCRUS™ EDIM.

Monophasic, low- energy external defibrillator with R-wave synchronization capability:
e Medtronic Physio-Control LifePakI™ [ [IFEPAK” 9, 10, 11, 12 {excluding 3D
RiphasieIM Technology)-defibrillators
e Agilent (Philips Medical ¥Hewlett-Packard) CodemasterCodeMaster™
defibrillator

o Zoll Medical-CorporationrM Series defibrillator with monophasic capability
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7.0  WARNINGS

o The GuidantSynerusSYNCRUS™ System is not compatible with menephasieall low
energy external defibrillators-enty._See section on Required User Supplied
Components for a list of compatible external defibrillators.

e Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

o The SynerusSYNCRUS™ Heart Wires provide a direct path for electrical current |
flow to the patient’s heart. DO NOT touch the heart wire leads or the EDIM (when
connected to the Heart Wires) with your bare hands or with anything that may deliver
static (electrostatic discharge). Avoid the possibility of unintentional contact between
the wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equipment used in the vicinity of the
patient must be properly grounded.

o The SynerusSYNCRUS™ EDIM and Cardioversion Extension Cable are designed \
solely for use with the SynerusSYNCRUS™ Heart Wires.

e DO NOT connect the Heart Wires to an¥ equipment other than that specified in these
instructions and the SynerssSYNCRUS ™- System Operator’s Manual. Patient injury
or death may result.

o If the SynerusSYNCRUS™ Systems EDIM has been dropped-onte-a-hard-susface, \
perform a FULL maintenance test as described in the SynerusSYNCRUS™ System
Operator’s Manual (Maintenance and Calibration section) prior to using the EDIM
again. Dropping the EDIM may damage internal components, possibly rendering the
device inoperable or out of specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and |
evaluate the placement by determining R-wave amplitude, pacing threshold, and
pacing lead impedance. Secure the SynerusSYNCRUS™ Heart Wires by taping the |
cardioversion connectors and pacing pins to the patient’s body until needed.

e Although pliable, the lead body is not designed to tolerate excessive flexing, bending,
or tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s
body until needed. Minimize manipulation of the heart-wiresHeart Wires. H

¢ Equipment and accessories connected to the Guidant SyrerasSYNCRUS™ System
shall comply with IEC-601-1, type CF.

8.0 PRECAUTIONS

o SynerssSYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. |
DO NOT REUSE.
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e The SynerusSYNCRUS™ Heart Wires are gamma sterilized after packaging. When |
they are received, they are sterile and ready for use. Should the seal or package be
wet, damaged, punctured, or if the seal is broken, do not use or attempt to resterilize.
Contact the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians
should treat patients in accordance with judgment and experience. Assessment of the
patient’s overall condition and physician discretion should dictate the number of
attempts to treat.

e It is recommended that defibrillation equipment and a pacing sensor system analyzer

(PSA) or temporary pacemaker be readily available during lead placement and
removal.

9.0 ATTACHING THE SYNCERUSSYNCRUS™ HEART WIRES TO THE
MYOCARDIUM

1.__-Attach the SynerusSYNCRUS™ Heart Wires to the patient’s myocardial surface |
during cardiac surgery in the following order and before the patient’s chest is closed.
The described fixation techniques isare furnished for informational purposes only. ]
The physician may choose to vary the fixation technique in accordance with judgment
and experience. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional. Figures

-
vy H «1a ) . Cord P
o

Left Atrial Heart Wire (unipolar)
o Cuardioversion Electrode (yvellow wire): Use the attached curved needle to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion

clectrode 1s affixed {see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

Right Atrial Heart Wire (tripolar)

o Cardioversion Electrode (vellow wire):. Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

o Pacing Electrodes (black and blue wires): Use the attached curved needle to affix
the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the
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pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

e Ventricular Heart Wire (bipolar)
Pacing Electrodes (black and white wires}: Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and

bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3c), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used
in clinical practice.

Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary
veins 2a. Left Atrial Wire Placement
- Figure shows the cardioversion

electrode placed in an “S” pattern
between the atrioventricular (AV)

groove and the left and right pulmonary
veins.

Lefl pulmonary
veins

{Lateral-posterior view)

N
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2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the night atrial
myocardium.

{ Anterior view)

2c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle,

{ Anterior view)
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Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

Right atnial

Right pulmonary appendage

veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm antenior of the left
pulmonary veins.

(Lateral-posterior view)

3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within
5 mm of the SA node.

The pacing electrode and bullet are
shown placed on the right atrial

appendage.

(Lateral view)
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3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

Right atrial
appendage

Anterior view cathodei-the- myoecardinvm-—Atfter
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Anterior view

ght pulmonary Right atrial
ins 2._-appendage

A 11 travel as they are extracted.

3. ¢ ximal end of each SynerusSYNCRUS™
I through the chest wall and skin. Once the
E 10racic needles, maximizing the exposed
C ieedles appropriately.

s provided with the SYNCRUS ™ Heart

’ the Left and Right Atrial Heart Wires.
V) | 3

ing the Heart Wire cardioversion lead
connector and pushing the pin into the
cal contact between the Heart Wire
srsion connector.
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5. _Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA)_or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. _Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the Synerss SYNCRUS™ Heart Wires. Secure the Synerus
SYNCRUS™ Heart Wires by taping the cardioversion connectors and pacing pins to
the patient’s body until needed.

7. _When Synerss SYNCRUS™ atrial cardioversion therapy is needed, connect the }
yellow cardioversion connectors to the Synerus SYNCRUS™ Cardioversion
Extension Cable. Ensure that the Cable is connected to the EDIM. Apply internal
atrial cardioversion by placing external defibrillator paddles on the paddle plates of
the Synerus SYNCRUS™ EDIM and deliveriag energy. The EDIM will attenuate the
external defibrillator output energy by approximately 97% (for exampie, a 100-joule

external shock will result in an approximate 3-joule internal cardioversion shock to
the heart).

8. _When temporary cardiac pacing and ECG sensing are needed, remove the protective |
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

9. _To remove the Synerus SYNCRUS ™ Heart Wires, remove any tape holding the [
Heart Wires in place. Apply gentle and continuous external traction to remove the
Heart Wires from the patient. Special care should be taken when removing the lead
from the atrium, due to the relatively thin atrial wall.

10. Discard the three externalized Heart Wires appropriately.

Page 19 g \-t

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

Page 20 g &/

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

10.0 DEFINITION OF SYMBOLS

Below is a description of the symbols used in this manual and on the Guidant
SyrerasSYNCRUS™ System labels and packaging.

WARNING: Shock hazard. Hazardous voltage may be present.
Do not touch the paddle plates when the device is connected to the
patient.

WARNING: Read Instructions for Use.

WARNING: Do not shock on T-wave. Synchronize shock with
patient’s R-wave.

(Green indicator flashes): Energy has been transmitted from the
external defibrillator to the SynerusSYNCRUS™ EDIM.

SyrerusSYNCRUS™ EDIM. No energy was transmitted to
patient. Refer to the Operator’s Manual.

Clean paddle plates before each use with a 70% isopropy! alcohol
wipe.

Type CF equipment.

Class Il equipment.

Reference information; please read.

E ; E :: {Red indicator flashes): Overvoltage condition in
®

j Store at temperature between -40°C and 60°C.
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11.0. MAINTENANCE AND CALIBRATION

The SynerasSYNCRUS™ EDIM is a passive electrical device that relies on a user |
supplied external defibrillator for its power source. There are no user serviceable parts
inside. This maintenance procedure is intended for the use of the hospital biomedical
engineering department to verify proper function of the device and its safety features. If
the device exhibits any discrepancies in any of these periodic checks, discontinue use of
the device at once and contact Guidant Cardiac Surgery (Santa Clara, CA) for return
instructions. All maintenance procedures requiring an external defibrillator should

be conducted with a compatible external defibrillator (see section on Required User
Supplied Components for compatible defibrillators).

11.1 Daily Maintenance

It is recommended that the following maintenance procedure be performed on a daily
basis to ensure proper function of the SynerusSYNCRUS™ EDIM. |

CAUTION: Perform all maintenance BEFORE connecting the SynerusSYNCRUS™ |
EDIM to the patient.

1. Clean the paddie plates and safety push button ¢right-side)-(see Figure 4) witha 70% |
- isopropyl alcohol wipe before each use. A buildup of dirt on these conductive

surfaces can cause degradation of electrical conduction and can prevent proper energy
transmission.

2. Verify that the spring-loaded safety push button on the right side of the device can be

depressed completely and that it returns to its extended position when the force is
removed.
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Figure 4. Top view of the SYNCRUS™ External Defibrillator Interface Module
(EDIM)

“Over-voltage”
indicator (red light)

Safety push
button

Left paddi
o' paadle Right paddie
plate
plate
“Energy transfer”
Reference indicator (green light)
cards et
" Z

11.2  Full Maintenance-{menthiy) ’ |

It is recommended that the following maintenance procedure be performed -en-a-monthly
basisevery 3 months to ensure proper function of the SynerasSYNCRUS™ EDIM. Also
perform a full maintenance test if the EDIM has been dropped onto a hard surface prior to
using the EDIM again.

11.2.1 Other Equipment

o [External defibrillator (see section on Required User Supplied Components for
compatible defibrillators)

e  Ohmmeter

e Electrical safety analyzer or leakage current analyzer
o Defibrillator analyzer
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e SYNCRUS™ EDIM maintenance test fixture _
(Guidant Cardiac Surgery order #TX-5200) —_—

o  SYNCRUS™ Cardioversion Cable test adapters —

two required (Guidant Cardiac Surgery order
HTX-5300). Hypertronics p/n YPN025-002G may
also be used.

11.2.2 Full Maintenance Procedure

1. Check safety push button

Verify that the spring-loaded safety push button on the right side of the SYNCRUS™
EDIM can be depressed completely and that it retumns to its extended position when
the force is removed.

2. Check safety switch isolation

Equipment Used:

° Ohmmeter

e SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:

2.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.,
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2.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.
2.3 Connect an ohmmeter lead to each of the test adapters.

With the safety push button on the EDIM in its normal “up”’ position, the ohmmeter
should read open (1.e. no continuity). With the safety push button depressed, the
ohmmeter should read between 55 — 65 ohms.
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+—Check leakage current
3.

Equipment Used:

e Electrical safety analyzer or leakage current analyzer
° SYNCRUS™ Cardioversion Cable test adapters (2)
° SYNCRUS™ EDIM maintenance test fixture

Note: the leakage current limits specified are for the SyrerusSYNCRUS™ EDIM only.
Any leakage current inherent in the leakage tester must be identified and deducted from
the tester readout before applying the leakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup:

+43.1  Connect the SynerusSYNCRUS™ Cardioversion Extension Cable to the
SyrerssSYNCRUS™ EDIM.

3.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable. Electrically short the two output
terminals on the test adapters.

3.3 _32—Connect the shorted test adapters to the ground terminal on the clectrical

safetv or leakage current analyzer &Gaﬂwve&sma—@able—test—ad&p&e#—%e—eaeh

sheﬂ—the—ave—ea%pu-&%emma#s—eﬂ—the{est—aéap%efs

3.4 Attach the EDIM maintenance test fixture to the SYNCRUS™ EDIM. The test
fixture should wrap around the right side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals
when properly installed for this test (see Figure 5).

3.5 Depress the SYNCRUS™ EDIM safety push button with the movable arm of

the test fixture. Latch the movable arm and verifv that the EDIM safety push
button is fully depressed.

3.6 Make an electrical connection between the EDIM maintenance test fixture (via
the lock nut) and an ECG terminal of the analyzer (i.e. RL connection).

3.7 Using the appropriate setting for the analyzer, apply either 120-volts or 240-
volts {determined by the voltage powering the analyzer) to the EDIM.
Descriptors for the analyzer test mode may include “Lead Isolation to Ground”

or “Patient Lead Isoiatlon Test
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The SYNCRUS™ EDIM shall not allow greater than 10uA leakage current when

240-volts are applied by the analvyzer (or SpA leakage current when 120-volts are
applied) to the EDIM.

CAUTION: Do not depress the SYNCRUS™ EDIM safety push buiton with
anything that is electrically common with your body. Serious injury may occur.
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Figure 5. The EDIM maintenance test fixture shown properly installed on the

right side of the SYNCRUS™ EDIM.
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4. Check over-voltage protection

Equipment Used:
. External defibrillator

Discharge a 360 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles, but with no load connected to the output terminals.

Note: This test verifies that the over-voltage protectors limit the output voltage from
the EDIM to less than 800-volts. A monophasic external defibrillator needs to be
used for this test in order to achieve a voltage greater than 800-volts at the voltage
protectors when there is no load connected to the EDIM output.

The "over-voltage" indicator (red) on the top panel of the EDIM should flash
momentarily. The "energy transfer" indicator (green) will also flash momentarily.

If the "energy transfer” indicator (green) does not flash, verify that the external
defibrillator is delivering at least 360 joules by connecting a defibrillator analyzer
directly to the defibrillator (remove the EDIM from the circuit). If the external
defibrillator is delivering at least 360 joules, discontinue use of the EDIM. If the
external defibriliator is not delivering at least 360 joules (and is set for 360 joules
output), discontinue use of the external defibriliator.2—Cheek-mechanical-isolation

5. Check "energy transfer" indicator

Equipment Used:

. External defibrillator

. Defibrillator analyzer

° SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
5.1 _ Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™

2.2 _Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.
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5.3 Connect the test adapters to the defibrillator analyzer.
5.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Discharge a 100 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles. The "energy transfer" indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash. Repeat the
check with a 360 joule shock. The "energy transfer” indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash.

6. 3—Check attenuation level

Equipment Used:

° External defibrillator

. Defibrillator analyzer

D SYNCRUS™ Cardioversion Cable test adapters (2)
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Test Setup:

346.1 Connect the SynerusSYNCRUS™ Cardioversion Extension Cable to the
SyrerusSYNCRUS™ EDIM.

3.26.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.Connecta-Cardioversion-Cable
test-adapter-to-each-output-connectoron-the-SynerusT™ Cardioversion-Extenston

3:36.3 Connect the test adapters to the defibrillator analyzer.
346.4 Place the external defibrillator paddles on the SyrerssSYNCRUS™ EDIM

paddle plates. Assure that the right safety push button is fully depressed by the
paddle.

Use the defibrillator analyzer to verify the SyrerusSYNCRUS™ EDIM
attenuation- level:

External defibrillator setting* SynerusSYNCRUS™ EDIM
output*
360 joule 10.4 - 11.1 joule

* If the external defibrillator does not deliver exactly 360 joules, the lower and upper-
SyrerusSYNCRUS™ EDIM output energy limits may be calculated by multiplying
the external defibrillator input energy by 0.0289 and 0.0309, respectively.

. _Check shock delivery delay

Equipment Used:
® External defibrillator

. Defibrillator analyzer
° SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup

7.1 _Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

7.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

7.3 Connect the test adapters to the defibrillator analyzer.

7.4 _Connect the defibrillator analyzer’s normal sinus ECG output signal (60 bpm) to
the synchronization input of the external defibrillator.

7.5 Place the exiernal defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Using synchronized cardioversion mode, discharge a 200 joule shock from the
external defibrillator into the SYNCRUS™ EDIM using the external paddles.
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Use the defibrillator analyzer to measure actual delay time from the peak of the
generated R-wave to the leading edge of the defibrillator discharge waveform,
measured at the output of the SYNCRUS™ EDIM. The delay time must be less than
60 milliseconds.4———Cheek-shoek-delivery-delay

—Fest-Setup:
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12.0 TROUBLESHOOTING

12.1 Internal Atrial Cardioversion

1. Recheck all electrical connections

2. If the atrial fibrillation episode was not terminated and no shock impulse was seen on
the ECG monitor and the green indicator light on the SyrerasSYNCRUS™ EDIM |
did not flash while the shock was delivered and the patient did not experience an
involuntary thoracic muscle spasm, then it is likely that that the external defibrillator's
energy did not reach the patient.

3. Ifthe red indicator light on the SynerssSYNCRUS™ EDIM flashed during the |
cardioversion attempt, the internal voltage protection circuit prevented the shock from
reaching the patient. Reduce the energy setting on the external defibrillator and
attempt another cardioversion or substitute another external defibrillator and try
another cardioversion.

4. Deliver another cardioversion shock, while watching the ECG monitor for a shock.

If a cardioversion shock was observed on the monitor and the atrial fibnllation

cpisode does not terminate, even bricfly, a Heart Wire electrode may be dislodged.

Discontinue SynerasSYNCRUS™ atrial cardioversion therapy and revert to l

traditional therapy.

6. If no cardioversion shock is observed on the monitor and the atrial fibrillation episode
is not terminated, the SynerusSYNCRUS™ EDIM or Cardioversion Extension Cable
may be defective. If a spare unit is available, replace the SyrerusSYNCRUS™
EDIM. If the same problem persists, replace the Cardioversion Extension Cable. Ask
your Biomedical Engineering Department to test the SyrerusSYNCRUS™ EDIM |
and Cardioversion Extension Cable per the maintenance procedure in the
Maintenance and Calibration section.

Lh

12.2  Temporary Cardiac Pacing and ECG Sensing

Check the settings of the external pacemaker.

Recheck all electrical connections.

Check the batteries in the external pacemaker.

Check that the proper Heart Wire pacing connector pins are connected to the proper
input(s) on the external pacemaker.

5. Check that the polarity of the pacing connector pins is correct and consistent to the

external pacemaker. If incorrect, reverse the connectors between the Heart Wires and
the patient cable.

Try using a different pacing cable.
7. Try connecting to a different (positive) electrode. If this corrects the situation, the
problem lies either within the pacing wire or at the pacing electrode’s connection to

the heart. You can either continue pacing with this configuration, or install an
indifferent electrode on the patient’s skin.

W=

*
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8. Try connecting to a different stimulation (negative) electrode. If this corrects the
situation, the problem lies either within the pacing wire or at the pacing electrode’s
connection to the heart. This situation cannot be corrected on this patient.

13.0 WARRANTY AND SERVICE

The SynerusSYNCRUS™ External Defibrillator Interface Module (EDIM) is warranted |
for one (1) year from the date of purchase. If the device fails to perform as intended

during the warranty period, return it to Guidant Cardiac Surgery (Santa Clara, CA) for a
replacement unit.

The SynerusSYNCRUS™ EDIM is not user serviceable. Do not attempt to open the |
module case. Warranty is void if the tamper resistant seal on the EDIM is broken. Proper
device function must be verified menthly by your Biomedical Engineering or Equipment |
Maintenance Department. Refer to the section on Maintenance and Calibration for
maintenance procedures.

Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054 USA

Toll-Free: (888) 880-2874__ Fax: (888) 899-2874

Intl: (6506408) 647845-54003400 Intl: (408) 845-3568

© 2002 Guidant Corporation. All Rights Reserved. Made in U.S.A.

May be manufactured under one or more of the following patents: 5,674,253; 5,766,224;
and RE 35,779.

P/N PRL2036625Rev—APPL.2038200 Rev. A
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1.0 SYNCRUS™ ATRIAL CARDIOVERSION THERAPY

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation in conjunction with temporary cardiac pacing and
ECG sensing.

During cardiac surgery, SYNCRUS™ Heart Wires are attached to appropriate locations
on the patient’s myocardium using standard surgical technique. The proximal ends of the
SYNCRUS™ Heart Wires are externalized through the patient’s chest wall and
connected to appropriate cables attached to the SYNCRUS™ External Defibrillator
Interface Module (EDIM) and a temporary external pacemaker.

In the event of post cardiac surgery atnal fibrillation, the clinician performs a routine
synchronized electrical cardioversion, except that the external defibrillator paddles rest
on the paddle plates of the SYNCRUS™ EDIM, rather than on the patient’s chest. The
patient 1s sedated at the physician’s discretion. The maximum energy level administered
through the SYNCRUS™ EDIM to the SYNCRUS™ Heart Wires is approximately 11
joules directly to the patient’s myocardium, compared to 360 joules if delivered
transthoracically with external defibrillator paddies,

The SYNCRUS™ Heart Wires are designed to also provide temporary cardiac pacing
and ECG sensing before and after internal atrial cardioversion without requiring the
physician to rearrange cables and wires.

Carefully read all instructions prior to use. Observe all warnings and precautions noted
throughout these instructions.
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2.0 SYSTEM DESCRIPTION

The Guidant SYNCRUS™ System provides low energy internal cardioversion therapy to
treat postoperative atrial fibrillation via SYNCRUS™ Heart Wires placed directly on the
patient’s heart. The System’s functions also include temporary atrial and ventricular
pacing and ECG sensing capabilities.

Figure 1. Guidant SYNCRUS™ System
1.
2.
3.
4.
5.
6.
7.

Note: The Heart Wires (with yellow cardioversion connectors and protective tubings) are sold
separately from the EDIM and Cardioversion Extension Cable.

Left Atrial Heart Wire (unipolar)

Right Atrial Heart Wire (tripolar)

Ventricular Heart Wire (bipolar)

Yellow Cardioversion Connectors

Protective Tubings

External Defibrillator Interface Module (EDIM)
Cardioversion Extension Cable
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The SYNCRUS™ System consists of the following components:

e Three single use Heart Wires that are attached to myocardial tissue of the left atrium,
right atrium, and right or left ventricle during cardiac surgery. The Heart Wires
transmit low energy shocks to the patient’s heart for electrical atrial cardioversion.
The Heart Wires also provide temporary cardiac pacing and ECG sensing capabilities.

e A reusable External Defibrillator Interface Module (EDIM), which interfaces between
a compatible low energy external defibrillator and the Heart Wires. The EDIM
reduces the output energy from the defibrillator to a low energy shock delivered
through the Heart Wires.

e A reusable Cardioversion Extension Cable that connects the Heart Wires to the
EDIM.

The SYNCRUS™ System components must be used in conjunction with a compatible
low energy external defibrillator, an external pacemaker, and pacing cables that connect
the Heart Wires to the external pacemaker. The user supplies the external defibrillator,
external pacemaker, and pacing cables.

Refer to section 6.0 on Reguired User Supplied Components for a list of compatible
external defibrillators, external pacemakers and pacing cables that have been tested with
the Guidant SYNCRUS™ System.

3.0 INDICATIONS FOR USE

The Guidant SYNCRUS™ Internal Cardioversion System is indicated for use in post-
operative cardiac surgery patients who require temporary atrial or ventricular
pacing/sensing and/or atrial cardioversion.

o
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4.0 COMPONENTS DESCRIPTION

4.1 SYNCRUST™ Heart Wires

The SYNCRUS™ Heart Wires consist of three myocardial wires: a unipolar Heart Wire
for the left atrium, a tripolar Heart Wire for the nght atrium, and a bipolar Heart Wire for
the left or right ventricle. The SYNCRUS™ Heart Wires are for single use only and
should not be reused or resterilized.

The Left Atrial Heart Wire is a unipolar wire with a cardioversion electrode for atrial
cardioversion. The Right Atrial Heart Wire is tripolar with one electrode for atrial
cardioversion (that is used in conjunction with the cardioversion electrode on the Left
Atrial Heart Wire) and a bipolar pacing lead with one electrode for atrial pacing and ECG
sensing and a second electrode for grounding. The Ventricular Heart Wire is a bipolar
pacing lead with one electrode for ventricular pacing and ECG sensing and a second
electrode for grounding.

The SYNCRUS™ Heart Wire electrodes are placed on appropriate locations in the
myocardium and the proximal ends of the Heart Wires are passed through the patient’s
chest wall and skin using a straight thoracic needie attached to each Heart Wire. The
thoracic needles are cut off after externalization and yellow cardioversion connectors are
attached to the cardioversion lead (yellow wire) on the Left and Right Atrial Heart Wires.
The pacing connector pins on the Right Atrial Heart Wire (black and blue wires) and
Ventricular Heart Wire (black and white wires) are covered with a protective tubing. The
cardioversion and pacing connectors are usually taped to the patient’s body until needed.
After the SYNCRUS™ Heart Wires are no longer needed (usually just prior to patient
discharge from the hospital), the Heart Wires are removed from the patient with gentle
and continuous external traction.

To perform internal atrial cardioversion, the cardioversion wires on the Left and Right
Atrial Heart Wires must be connected to the SYNCRUS™ Cardioversion Extension
Cable and EDIM. The hospital must supply a compatible low energy external
defibrillator.

To perform atrial and ventricular pacing and ECG sensing, the pacing connector pins on
the Right Atrial Heart Wire and Ventricular Heart Wire must be connected to the
appropriate pacing cables and an external pacemaker. The hospital must supply both the
external pacemaker and pacing cables.

4.2 SYNCRUS™ External Defibrillator Interface Module (EDIM)
The SYNCRUS™ EDIM is a non-sterile and reusable device that allows the energy from

a compatible external defibrillator to be transmitted through the Left and Right Atrial
Heart Wires directly to the patient’s myocardium.

o1

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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To perform internal electrical cardioversion, external defibrillator paddles are placed on
the paddle plates and safety push button of the SYNCRUS™ EDIM. The EDIM reduces
the output energy from an external defibrillator by approximately $7% and delivers a low
energy internal cardioversion shock to the left and right atrial myocardium. For every
100 joules input from the external defibrillator, approximately 3 joules are actually
delivered to the patient’s heart.

4.3 SYNCRUS™ Cardioversion Extension Cable

The SYNCRUS™ Cardioversion Extension Cable is a reusable cable that connects the
cardioversion connectors on the Left and Right Atrial Heart Wires to the SYNCRUS™
EDIM.

4.4 EDIM Maintenance Test Fixture and Cardioversion Cable Test Adapters
The EDIM maintenance test fixture and Cardioversion Cable test adapters are used to

perform the full maintenance test on the Guidant SYNCRUS™ System as described in
section 11.0, Maintenance and Calibration.

5.0 MAINTAINING SYSTEM EFFECTIVENESS

5.1 SYNCRUS™ Heart Wires

o The SYNCRUS™ Heart Wires are for single use only. DO NOT
RESTERILIZE. DO NOT REUSE.

5.2 SYNCRUS™ EDIM and Cardioversion Extension Cable

e The EDIM should only be used with a compatible low energy external
defibrillator (see section 6.0 on Required User Supplied Components).

e Perform functional checks on the SYNCRUS™ EDIM as described in section
11.0, Maintenance and Calibration.

e Do not use conductive gel or paste on the external defibrillator paddies or
SYNCRUS™ EDIM paddle plates.

e Do not immerse the SYNCRUS™ EDIM or Cardioversion Extension Cable in
liquid.

WO

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

To apply SYNCRUS™ atrial cardioversion therapy, the user must supply a compatible
low energy external defibrillator, an external pacemaker, and the appropriate pacing
cables. Below is a list of compatible external defibrillators, pacemakers and pacing
cables that have been tested with the Guidant SYNCRUS™ System.

External pacemaker:
e Medtronic Dual-Chamber Model 5388 External (Temporary) Pulse Generator

e Medtronic Single-Chamber Model 5348 External (Temporary) Pulse
Generator

Pacing cables:
e Medtronic 5433 A Reusable EPG atrial safety cables
e Medtronic 5433V Reusable EPG ventricular safety cables
e Maedtronic 5487 6 ft. sterile disposable patient safety cables

Biphasic, low energy external defibrillator with R-wave synchronization capability and
external paddies:

e Medtronic Physio-Control LIFEPAK® 12 and LIFEPAK® 20 defibrillators

o Agilent (Philips Medical) Heartstream™ or HeartStart XL and XLT
defibrillators

Note: The Zoll M Series biphasic defibrillator will not discharge energy into the
SYNCRUS™ EDIM and is incompatible with the SYNCRUS System.

Monophasic, low energy external defibrillator with R-wave synchronization capability:
e Medtronic Physio-Control LIFEPAK® 9, 10, 11, 12 defibrillators
e Agilent (Philips Medical) CodeMaster™ defibrillator
e Zoll M Series defibrillator with monophasic capability
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7.0 WARNINGS

¢ The SYNCRUS™ System is not compatible with all low energy external
defibrillators. See section 6.0 on Required User Supplied Components for a list of
compatible external defibrillators. The Zoll M Series biphasic defibrillator will not
discharge energy into the EDIM and is incompatible with the SYNCRUS System.

s Perform synchronized cardioversion only. Unsynchronized shocks may result in
ventricular fibrillation, causing patient injury or death.

e The SYNCRUS™ Heart Wires provide a direct path for electrical current flow to the
patient’s heart. DO NOT touch the heart wire leads or the EDIM (when connected to
the Heart Wires) with your bare hands or with anything that may deliver static
(electrostatic discharge). Avoid the possibility of unintentional contact between the
wire leads, including extension cable, and any equipment used as well as any
conductive surface contact. Line powered equipment used in the vicinity of the
patient must be properly grounded.

¢ The SYNCRUS™ EDIM and Cardioversion Extension Cable are designed solely for
use with the SYNCRUS ™ Heart Wires.

e DO NOT connect the Heart Wires to any equipment other than that specified in these
instructions and the SYNCRUS™ System Operator’s Manual. Patient injury or death
may result.

o Ifthe SYNCRUS™ EDIM has been dropped, perform a FULL maintenance test as
described in the SYNCRUS™ System Operator’s Manual (see section 11.0,
Maintenance and Calibration) prior to using the EDIM again. Dropping the EDIM
may damage internal components, possibly rendering the device inoperable or out of
specification.

e Wire fracture, dislodgement, abrasion and/or an incomplete connection can cause a
periodic or continual loss of pacing and sensing, possibly resulting in inappropriate
delivery of conversion therapy. Connect the pacing connector pins for baseline
measurements to a pacing system analyzer (PSA) or temporary pacemaker and
¢valuate the placement by determining R-wave amplitude, pacing threshold, and
pacing lead impedance. Secure the SYNCRUS™ Heart Wires by taping the
cardioversion connectors and pacing pins to the patient’s body until needed.

¢ Although pliable, the lead body is not designed to tolerate excessive flexing, bending,
or tension. This could cause structural weakness, conductor discontinuity, and/or lead
dislodgement. Secure the cardioversion connectors and pacing pins to the patient’s
body until needed. Minimize manipulation of the Heart Wires.

e Equipment and accessories connected to the Guidant SYNCRU
comply with IEC-601-1, type CF.

S™ System shall

8.0 PRECAUTIONS

e SYNCRUS™ Heart Wires are for single use only. DO NOT RESTERILIZE. DO
NOT REUSE.
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e The SYNCRUS™ Heart Wires are gamma sterilized after packaging. When they are
received, they are sterile and ready for use. Should the seal or package be wet,
damaged, punctured, or if the seal is broken, do not use or attempt to resterilize.
Contact the local Guidant representative.

e Pre-clinical testing supports the use of this device up to 7 cardioversion attempts.
Cardioversion attempts ranged from 1 to 9 attempts in clinical trials. Physicians
should treat patients in accordance with judgment and experience. Assessment of the
patient’s overall condition and physician discretion should dictate the number of
attempts to treat.

e [t is recommended that defibriliation equipment and a pacing sensor system analyzer
(PSA) or temporary pacemaker be readily available during lead placement and
removal.

9.0 ATTACHING THE SYNCRUS™ HEART WIRES TO THE
MYOCARDIUM

1. Attach the SYNCRUS™ Heart Wires to the patient’s myocardial surface during
cardiac surgery in the following order and before the patient’s chest is closed. The
described fixation techniques are furnished for informational purposes only. The
physician may choose to vary the fixation technique in accordance with judgment and
expertence. The selected fixation technique of each Heart Wire placement should
always allow for ease of extraction through gentle traction. Proper surgical
procedures and techniques are the responsibility of the medical professional.

Left Atrial Heart Wire (unipolar)

o Cardioversion Electrode (vellow wire). Use the attached curved needie to affix
the cardioversion electrode to the left atrial myocardium. After the cardioversion
electrode is affixed (see Figures 2a and 3a), cut off the curved needle and discard
it. Place a slight bend or kink at the end of the electrode.

Right Atrial Heart Wire (tripolar)

o Cardioversion Electrode (vellow wire): Use the attached curved needle to affix
the cardioversion electrode to the right atrial myocardium. After the
cardioversion electrode is affixed (see Figures 2b and 3b), cut off the curved
needle and discard it. Place a slight bend or kink at the end of the electrode.

Placement should be made to maximize the atrial muscle mass between the right
atrial cardioversion electrode and the left atrial cardioversion electrode.

® Pacing Electrodes (black and blue wires): Use the attached curved needle to affix

the bipolar pacing electrodes to the right atrial myocardium. For optimal cardiac
pacing, bury both the pacing electrode and bullet in the myocardium. After the
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pacing electrodes are affixed (see Figures 2b and 3b), cut off the needle and
discard it. Place a slight bend or kink at the end of the pacing electrode.

e Ventricular Heart Wire (bipolar)
Pacing Electrodes (black and white wires): Use the attached curved needle to
affix the bipolar pacing electrodes into the myocardial tissue of either the right or
left ventricle. For optimal cardiac pacing, bury both the pacing electrode and
bullet in the myocardium. After the pacing electrodes are affixed (see Figures 2¢
and 3c), cut off the curved needle and discard it. Place a slight bend or kink at the
end of the pacing electrode.

Figures 2 through 3 illustrate two examples of Heart Wire placement techniques as used
in clinical practice.

Figure 2. SYNCRUS™ Heart Wire Placement Technique A (used in clinical trials in
Europe)

Right pulmonary

veins 2a. Left Atrial Wire Placement

Figure shows the cardioversion
electrode placed in an “S” pattern
between the atrioventricular (AV)
groove and the left and right pulmonary
veins.

Left pulmonary
veins

AV groove (Lateral-posterior view)
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Right atrial
appendage

2b. Right Atrial Wire Placement
Figure shows the cardioversion
electrode placed in an “S” pattern on
the right atrial appendage.

The pacing electrode and bullet are
shown placed on the right atrial
myocardium.

(Anterior view)

2¢. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

/
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Figure 3. SYNCRUS™ Heart Wire Placement Technique B

Left pulmonary veins

3a. Left Atrial Wire Placement

Figure shows the cardioversion electrode
placed within 5 mm anterior of the left
pulmonary veins.

(Lateral-posterior view)

Right atrial
appendage

Right pulmonary
veins 3b. Right Atrial Wire Placement
Figure shows the cardioversion electrode
placed by the inferior vena cava and up
towards the right pulmonary veins within

5 mm of the SA node.
The pacing electrode and bullet are
shown placed on the right atrial

appendage.

(Lateral view)
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3c. Ventricular Wire Placement
Figure shows the pacing electrode and
bullet placed on the right ventricle.

(Anterior view)

2. Once the cardioversion and pacing electrodes have been affixed to the patient’s heart,
visualize the paths that the Heart Wires will travel as they are extracted.

3. Use the straight thoracic needle on the proximal end of each SYNCRUS™ Heart
Wire to externalize the Heart Wires through the chest wall and skin. Once the Heart
Wires are externalized, cut off the thoracic needles, maximizing the exposed
cardioversion leads. Discard the thoracic needles appropriately.

4. Attach the yellow cardioversion connectors provided with the SYNCRUS™ Heart
Wires to the yellow cardioversion wires on the Left and Right Atrial Heart Wires.
This is done by threading the Heart Wire cardioversion lead through the pinhole on
the backside of the connector and pushing the pin into the connector. Make sure there
is good electrical contact between the Heart Wire cardioversion lead and the yellow
cardioversion connector.

5. Connect the pacing connector pins for baseline measurements to a pacing system
analyzer (PSA) or temporary pacemaker and evaluate the placement by determining
R-wave amplitude, pacing threshold, and pacing lead impedance.

6. Cover the pacing connector pins on the Right Atrial Heart Wire (black and blue
wires) and Ventricular Heart Wire (black and white wires) with the protective tubings
provided with the SYNCRUS™ Heart Wires. Secure the SYNCRUS™ Heart Wires
by taping the cardioversion connectors and pacing pins to the patient’s body until

needed.
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7. When SYNCRUS™ atrial cardioversion therapy is needed, connect the yellow
cardioversion connectors to the SYNCRUS™ Cardioversion Extension Cable.
Ensure that the Cable is connected to the EDIM. Apply internal atrial cardioversion
by placing external defibrillator paddles on the paddle plates of the SYNCRUS™
EDIM and deliver energy. The EDIM will attenuate the external defibrillator output
energy by approximately 97% (for example, a 100-joule external shock will result in
an approximate 3-joule internal cardioversion shock to the heart).

8. When temporary cardiac pacing and ECG sensing are needed, remove the protective
tubing from the pacing connector pins. Connect the pacing connector pins into the
appropriate pacing cables. Ensure that the pacing cables are connected to an external
pacemaker. Administer cardiac pacing therapy.

9. Toremove the SYNCRUS™ Heart Wires, remove any tape holding the Heart Wires
in place. Apply gentle and continuous external traction to remove the Heart Wires
from the patient. Special care should be taken when removing the lead from the
atrium, due to the relatively thin atrial wall.

10. Discard the three externalized Heart Wires appropriately.
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10.0.  DEFINITION OF SYMBOLS

Below is a description of the symbols used in this manual and on the Guidant
SYNCRUS™ System labels and packaging.

é WARNING: Shock hazard. Hazardous voltage may be present.
Do not touch the paddle plates when the device is connected to the
patient.
A WARNING: Read Instructions for Use,

WARNING: Do not shock on T-wave. Synchronize shock with
@ @ patient’s R-wave.

D (Green indicator flashes): Energy has been transmitted from the
~ | external defibrillator to the SYNCRUS™ EDIM.

e (Red indicator flashes): Overvoltage condition in SYNCRUS™
.]!E' : . EDIM. No energy was transmitted to patient. Refer to the
Operator’s Manual.

@ Clean paddle plates before each use with a 70% isopropyl alcohol
wipe.

. Type CF equipment.
—

Class II equipment.

Reference information; please read.

+60-C

Store at temperature between -40°C and 60°C.
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11.0. MAINTENANCE AND CALIBRATION

The SYNCRUS™ EDIM is a passive electrical device that relies on a user supplied
external defibrillator for its power source. There are no user serviceable parts inside. This
maintenance procedure is intended for the use of the hospital biomedical engineering
department to verify proper function of the device and its safety features. If the device
exhibits any discrepancies in any of these periodic checks, discontinue use of the device
at once and contact Guidant Cardiac Surgery (Santa Clara, CA) for return instructions.
All maintenance procedures requiring an external defibrillator should be conducted
with a compatible external defibrillator (see section 6.0 on Required User Supplied
Components for compatible defibrillators).

11.1  Daily Maintenance

It is recommended that the following maintenance procedure be performed on a daily
basis to ensure proper function of the SYNCRUS™ EDIM.

CAUTION: Perform all maintenance BEFORE connecting the SYNCRUS™ EDIM to
the patient.

1. Clean the paddle plates and safety push button (see Figure 4) with a 70% isopropyl
alcohol wipe before each use. A buildup of dirt on these conductive surfaces can
cause degradation of electrical conduction and can prevent proper energy
transmission.

2. Verity that the spring-loaded safety push button on the right side of the device can be

depressed completely and that it returns to its extended position when the force is
removed.
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Figure 4. Top view of the SYNCRUS™ External Defibrillator Interface Module
(EDIM)

“Over-voltage”
indicator (red light)

Safety push
button

Left paddl
pacdie Right paddle

lat
plate plate
o g “Energy transfer”
Reference 2 indicator (green light)
cards =T
¥ \/

11.2 Full Maintenance

It is recommended that the following maintenance procedure be performed every 3
months to ensure proper function of the SYNCRUS™ EDIM. Also perform a full
maintenance test if the EDIM has been dropped onto a hard surface prior to using the
EDIM again.

11.2.1 Other Equipment

e External defibrillator (see section 6.0 on Required User Supplied Components
for compatible defibrillators)

e  Ohmmeter
Electrical safety analyzer or leakage current analyzer

e Defibrillator analyzer

e SYNCRUS™ EDIM maintenance test fixture
(Guidant Cardiac Surgery order #TX-5200)

Page 18 ] (L \

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



Records processed under FOIA Request 2014-7272; Released 10/23/14

e SYNCRUS™ (Cardioversion Cable test adapters —
two required (Guidant Cardiac Surgery order
#TX-5300). Hypertronics p/n YPN025-002G may
also be used.

11.2.2 Full Maintenance Procedure

1.

1

Check safety push button

Verify that the spring-loaded safety push button on the right side of the SYNCRUS™
EDIM can be depressed completely and that it returns to its extended position when
the force is removed.

Check safety switch isolation

Equipment Used:

° Ohmmeter

e  SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:

2.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

2.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.
2.3 Connect an ohmmeter lead to each of the test adapters.

With the safety push button on the EDIM in its normal “up” position, the chmmeter

should read open (i.e. no continuity). With the safety push button depressed, the
ohmmeter should read between 55 — 65 ohms.
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3. Check leakage current

Equipment Used:

. Electrical safety analyzer or leakage current analyzer
e  SYNCRUS™ Cardioversion Cable test adapters (2)
. SYNCRUS™ EDIM maintenance test fixture

Note: the leakage current limits specified are for the SYNCRUS™ EDIM only. Any
leakage current inherent in the leakage tester must be identified and deducted from the

tester readout before applying the leakage current limits.

Patient Leakage Current (Mains on Paddle Plates)

Test Setup:
3.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

3.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable. Electrically short the two output
terminals on the test adapters.

3.3 Connect the shorted test adapters to the ground terminal on the clectrical safety
or leakage current analyzer.

3.4 Attach the EDIM maintenance test fixture to the SYNCRUS™ EDIM. The test
fixture should wrap around the right side of the EDIM and the latching
mechanism should be located on the same side as the EDIM output terminals
when properly installed for this test (see Figure 5).

3.5 Depress the SYNCRUS™ EDIM safety push button with the movable arm of
the test fixture. Latch the movable arm and verify that the EDIM safety push
button is fully depressed.

3.6 Make an electrical connection between the EDIM maintenance test fixture (via
the lock nut) and an ECG terminal of the analyzer (i.e. RL connection).

3.7 Using the appropriate setting for the analyzer, apply either 120-volts or 240-
volts (determined by the voltage powering the analyzer) to the EDIM.
Descriptors for the analyzer test mode may include “Lead Isolation to Ground”
or “Patient Lead [solation Test™.

The SYNCRUS™ EDIM shall not allow greater than 10uA leakage current when
240-volts are applied by the analyzer (or SuA leakage current when 120-volts are
applied) to the EDIM.

CAUTION: Do not depress the SYNCRUS™ EDIM safety push button with
anything that 1s electrically common with your body. Serious injury may occur.
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Figure 5. The EDIM maintenance test fixture shown properly installed on the
right side of the SYNCRUS™ EDIM.

4. Check over-voltage protection

Equipment Used:
. External defibrillator

Discharge a 360 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles, but with no load connected to the output terminals.

Note: This test verifies that the over-voltage protectors limit the output voltage from
the EDIM to less than 800-volts. A monophasic external defibrillator needs to be
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used for this test in order to achieve a voltage greater than 800-volts at the voltage
protectors when there is no load connected to the EDIM output.

The "over-voltage" indicator (red) on the top panel of the EDIM should flash
momentarily. The "energy transfer” indicator (green) will also flash momentarily.

If the "energy transfer” indicator (green) does not flash, verify that the external
defibrillator is delivering at least 360 joules by connecting a defibrillator analyzer
directly to the defibrillator (remove the EDIM from the circuit). If the external
defibrillator is delivering at least 360 joules, discontinue use of the EDIM. If the
external defibrillator is not delivering at least 360 joules (and is set for 360 joules
output), discontinue use of the external defibrillator.

5. Check "energy transfer" indicator

Equipment Used:

. External defibrillator

) Defibrillator analyzer

e  SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
5.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

5.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

5.3 Connect the test adapters to the defibrillator analyzer.

5.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Discharge a 100 joule shock from the external defibrillator into the SYNCRUS™
EDIM using the external paddles. The "energy transfer" indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash. Repeat the
check with a 360 joule shock. The "energy transfer" indicator (green) will flash
momentarily, while the "over-voltage" indicator (red) will not flash.

6. Check attenuation level

Equipment Used:

. External defibrillator

° Defibrillator analyzer

e  SYNCRUS™ Cardioversion Cable test adapters (2)

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Test Setup:
6.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

6.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

6.3 Connect the test adapters to the defibrillator analyzer.

6.4 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Use the defibrillator analyzer to verify the SYNCRUS™ EDIM attenuation level:

External defibrillator setting™® SYNCRUS™ EDIM output*
360 joules 9.4 - 11.5 joules

* If the external defibrillator does not deliver exactly 360 joules, the lower and upper
SYNCRUS™ EDIM output energy limits may be calculated by multiplying the
external defibrillator input energy by 0.026 and 0.032, respectively.

7. Check shock delivery delay

Equipment Used:

° External defibrillator

¢  Defibrillator analyzer

. SYNCRUS™ Cardioversion Cable test adapters (2)

Test Setup:
7.1 Connect the SYNCRUS™ Cardioversion Extension Cable to the SYNCRUS™
EDIM.

7.2 Connect the Cardioversion Cable test adapters to the output connectors on the
SYNCRUS™ Cardioversion Extension Cable.

7.3 Connect the test adapters to the defibrillator analyzer.

7.4 Connect the defibrillator analyzer’s normal sinus ECG output signal (60 bpm) to
the synchronization input of the external defibrillator.

7.5 Place the external defibrillator paddles on the SYNCRUS™ EDIM paddle
plates. Assure that the right safety push button is fully depressed by the paddle.

Using synchronized cardioversion mode, discharge a 200 joule shock from the
external defibrillator into the SYNCRUS™ EDIM using the external paddles.

Use the defibrillator analyzer to measure actual delay time from the peak of the
generated R-wave to the leading edge of the defibrillator discharge waveform,
measured at the output of the SYNCRUS™ EDIM. The delay time must be less than
60 milliseconds.

\7/(°
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12.0 TROUBLESHOOTING

12.1 Internal Atrial Cardioversion

1. Recheck all electrical connections

2. If the atrial fibrillation episode was not terminated and no shock impulse was seen on
the ECG monitor and the green indicator light on the SYNCRUS™ EDIM did not
flash while the shock was delivered and the patient did not experience an involuntary
thoracic muscle spasm, then it is likely that that the external defibrillator's energy did
not reach the patient.

3. If the red indicator light on the SYNCRUS™ EDIM flashed during the cardioversion
attempt, the internal voltage protection circuit prevented the shock from reaching the
patient. Reduce the energy setting on the external defibrillator and attempt another
cardioversion or substitute another external defibrillator and try another
cardioversion.

4. Deliver another cardioversion shock, while watching the ECG monitor for a shock,

If a cardioversion shock was observed on the monitor and the atrial fibrillation

episode does not terminate, even briefly, a Heart Wire electrode may be dislodged.

Discontinue SYNCRUS™ atrial cardioversion therapy and revert to traditional

therapy.

6. If no cardioversion shock is observed on the monitor and the atrial fibrillation episode
is not terminated, the SYNCRUS™ EDIM or Cardioversion Extension Cable may be
defective. If a spare unit is available, replace the SYNCRUS™ EDIM. If the same
problem persists, replace the Cardioversion Extension Cable. Ask your Biomedical
Engineering Department to test the SYNCRUS™ EDIM and Cardioversion
Extension Cable per the maintenance procedure in section 11.0, Maintenance and
Calibration.

W

12.2  Temporary Cardiac Pacing and ECG Sensing

Check the settings of the external pacemaker.

Recheck all electrical connections.

Check the batteries in the external pacemaker.

Check that the proper Heart Wire pacing connector pins are connected to the proper

input(s) on the external pacemaker.

5. Check that the polarity of the pacing connector pins is correct and consistent to the
external pacemaker. If incorrect, reverse the connectors between the Heart Wires and
the patient cable.

6. Try using a different pacing cable.

7. Try connecting to a different (positive) electrode. If this corrects the situation, the
problem lies either within the pacing wire or at the pacing electrode’s connection to
the heart. You can either continue pacing with this configuration, or install an
indifferent electrode on the patient’s skin.

8. Try connecting to a different stimulation (negative) electrode. If this corrects the

situation, the problem lies either within the pacing wire or at the pacing electrode’s

connection to the heart. This situation cannot be corrected on this patient.

B
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13.0 WARRANTY AND SERVICE

The SYNCRUS™ External Defibrillator Interface Module (EDIM) is warranted for one
(1) year from the date of purchase. If the device fails to perform as intended during the
warranty period, return it to Guidant Cardiac Surgery (Santa Clara, CA) for a
replacement unit.

The SYNCRUS™ EDIM is not user serviceable. Do not attempt to open the module
case. Warranty is void if the tamper resistant seal on the EDIM is broken. Proper device
function must be verified by your Biomedical Engineering or Equipment Maintenance
Department. Refer to section 11.0 on Maintenance and Calibration for maintenance
procedures.

Guidant Corporation

Cardiac Surgery

3200 Lakeside Drive

Santa Clara, CA 95054 USA

Toll-Free: (888) 880-2874  Fax: (888) 899-2874
Intl: (408) 845-3400 Intl: (408) 845-3568

© 2003 Guidant Corporation. All Rights Reserved. Made in U.S.A.
May be manufactured under onc or more of the following patents: 5,674,253; 5,766,224,
and RE 35,779,

P/N PPL2038200 Rev. A
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