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August 1, 2012 
 
U.S. Food and Drug Administration 
Center for Devices and Radiological Health 
Document Mail Center – WO66-G609 
10903 New Hampshire Avenue 
Silver Spring, MD 20993-0002 
 
Re: Response to Additional Information Letter for K121700 dated July 5, 2012 
 
Dear Sir or Madam: 
 
The information provided in this submission is a response to agency request for 
additional information for the Ulthera 510(k) submission K121700. 
 
The device name is:  Ulthera® System.  
 
The Ulthera® System is indicated for use as a non-invasive dermatological aesthetic 
treatment to:  

 lift the eyebrow (current cleared indication) 

 lift lax submental (beneath the chin) and neck tissue (requested 

expanded indication) 

 lift lax tissue to achieve a desired aesthetic effect for the full face and 

neck (current cleared indication + requested expanded indication) 

  

Sponsor contact information:   Ulthera, Inc. 
 2150 S. Country Club Drive, Suite 21 
 Mesa, AZ 85210-6809 
 Contact:  Suzon Lommel 
 Phone: 480-649-4399 
 FAX:     480-649-1605 
 Email: s.lommel@ulthera.com 
 
An exact duplicate of all documentation provide in hard copy is also provided in 
electronic format in the form of a CD provided with each copy of the response. 
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CONFIDENTIAL—Proprietary Information  08/01/2012 
 

 
 Response to Questions Page 1  

 

Agency queries and company responses: 

 

 

The following deficiencies have been identified in our review of this application: 

 

1. You have stated that a 10 mm
2

 is a visibly observable change and therefore 

those sites having less than a 10 mm
2

 change would be considered a failure.  

Please provide the basis for this statement since such a small change appears 

not to be easily observable. 

 

As agreed with the agency during the review of our cleared 510(k), 

observable changes are those which can be determined during masked 

assessment.  Taking this definition into account, Ulthera defined 10 mm
2

 as 

visibly observable change and therefore those sides having less than a 10 

mm
2

 change would be considered a failure  Visibly observable change has 

been determined based on changes that can be seen through masked 

assessment.   

 

Based on this criteria, Ulthera identified 17 out of 70 subjects as non-

responders (<10 mm
2

). Therefore, 53 out of 70 subjects (75.7%) were 

identified as responders (≥10 mm
2

) by quantitative assessment. 83.0% of 

those subjects who were identified as responders in the quantitative 

assessment were also identified as responders in the qualitative masked 

assessment.  

 

However, if the criteria for visibly observable change is doubled from 10mm
2

 

to 20mm
2

, 19 out of 70 subjects would be identified as non-responders (<20 
mm

2

). Therefore, 51 out of 70 (72.9%) subjects would be identified as 

responders (≥20 mm
2

) by quantitative assessment. 84.3% of the subjects who 

would be identified as responders, based on this criteria, in the quantitative 

assessment were also identified as responders from the qualitative masked 

assessment. 

 

 

2. Please clarify in the individual data table, Table 20-4, whether or not both 

sides of the subjects reported as having less than 10 mm
2

 change actually 

had less on both sides or were marked as less based only on a single side 

failing. 

 

Non-responders were identified as having < 10.0 mm
2

 tissue lift.  Each 

side/score was evaluated independently.  For example, if the right side 

resulted in a 9.00 mm
2 

lift and the left side resulted in an 11.00 mm
2 

lift then 

the results would be recorded as <10.00 mm
2 

and 11.00 mm
2

 respectively.  

Regardless of small differences between opposite sides of the face, the data 

for the area of tissue lift and the response rate yielded consistent results (as 

% responders) for both the right and left side of the face.  All subjects that 

were reported as having less than 10 mm
2

 change actually had less on both 

sides. 

 

3. You have requested an indication for use of “lift lax tissue to achieve a 

desired aesthetic effect for full face and neck”.  It is not clear exactly what 

this indication for use is measuring or how you would determine “a desired 

aesthetic effect”.  Please provide additional discussion of what this indication 
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for use is defining and how you would determine success for this indication 

for use. 

 

During the aging process the skin tissue in the face and neck develops laxity 

that results in tissue descent that is manifested by “sagging” of the skin in 

both the face and neck.  The sagging is noticeable in the brow area, where 

there is descent of the brow, and in the lower face (chin/neck area), where 

there is descent of tissue in the submental and upper neck area.  A full face 

and neck treatment will achieve lifting of the brow and the submental/neck 

tissue to produce an overall lifting of the full face and neck tissue.  Lifting of 

the eyebrow is the cleared indication.  Lifting of the submental/neck tissue is 

determined by evaluation of patient photographs.  Success was determined 

by quantitative assessment, qualitative assessment (by masked clinician) and 

patient satisfaction.  The combination of these two indications will result in a 

lifting of the face and neck.  

 

 

4. Please expand the Performance section of the 510(k) Summary.  According to 

21 CFR 807.92(b)(2) the 519(k) Summary should include information on 

patient population tested; discussion of safety and effectiveness data with 

references to adverse effects and complications observed; and any other 

information that may be relevant to the substantial equivalence 

determination. 

 

Please see Attachment 1 for a redlined 510(k) Summary. 

 

 

5. Please describe the process used in selecting the photographs used for the 2 

month validation testing. 

 

Validation of the masked clinician assessment method requires that 

photographs of subjects with the full range of potential responses be 

included in the validation study. We included photographs representing a 

range of clinical responses: no detectable improvement, minimal 

improvement and good improvement.  This is similar to the approach by Kim, 

et. al.
1

 to validate a scale for facial lines where they included the full range of 

possible facial wrinkles in the validation study. Including a full range of 

possible clinical responses is also consistent with ICH (International 

Conference on Harmonization) guidelines for validation of analytical 

procedures. In order to obtain an adequate distribution of responses to the 

treatment, ranging from not detectable improvement to good improvement 

we used Day 60 photographs. As described in the detail, the masked 

reviewer will identify the pre- and post-treatment images, the endpoint from 

the review being, "improvement” or “no-change" for the image pair.  Based on 

the data from the predicate device (K072505) described in the Fitzpatrick et 

al.
2

 publication in which there was continued improvement in clinical 

response from 4 months to 6 months, we believe that using Day 90 

photographs for the validation study will not provide an adequate 

distribution of subjects at the low end of the response curve. Based on 

published studies of the Thermage device for similar claims, the Day 60 

results for lower face and submental region changes fall well into the time 

window where the entire range of clinical outcomes are represented, namely 

non-responders to good responders. 
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The endpoint used in the validation study is the same as the endpoint 

intended to be used in the efficacy evaluation. The masked clinicians 

evaluated photographs for a detectable change in tissue lift in the lower face 

and neck. The only difference between the clinical response detected at Day 

60 and at Day 90 is the distribution of responses. 

 

1

Kim EJ, Reeck JB, Maas CS. A validated rating scale for hyperkinetic facial 

lines. Arch. Fac. Plast. Surg. 2004, Vol. 6 July/Aug., 253-256. 

 

2

Fitzpatrick R, Geronemus R, Goldberg D, Kaminer M, Kilmer S, Ruiz-Esparza 

J. Multicenter study of noninvasive radiofrequency for periorbital tissue 

tightening. Lasers Surg Med. 2003;33(4):232-42. 

 

6. The use of Quantitative analysis is not listed under either the Primary or 

Secondary Outcome Measure.  Please indicate whether or not the Quantitative 

measurements are a Primary or Secondary endpoint.  Please be advised that 

in reviewing your application the Agency will look at all endpoints as a 

combined effectiveness result for each individual subject.  

 

Per FDA’s feedback, the quantitative method was developed as a Primary 

Outcome Measure.  Combining effectiveness results for un-poolable 

endpoints is not appropriate for this study.  Each individual endpoint should 

be based on study patient population response for each individual endpoint.  

Requiring each patient to meet four independent endpoints in order to 

demonstrate successful efficacy is outside the bounds of normal clinical trial 

design and analyses.  

 

7. Please provide a copy of the patient satisfaction questionnaire and the 

individual patients responses to the questionnaire.  

 

As requested, please see Attachment 2 for a copy of the patient satisfaction 

questionnaire. 

 

8. Please provide a table listing the individual subjects with blinded assessment; 

quantitative lift value; and patient satisfaction values to show if each 

individual subject is a success across the board. 

 

As requested, please see Attachment 3 for a table listing the individual 

subjects’ masked assessment, quantitative lift values and patient satisfaction 

values. 

 

9. The Operator Manual has two tables of suggested Treatment Guidelines 

identified as 5.0 and 5.0 Plus.  It is not clear what is the basis for the 

guidelines.  The Ulthera System is presently cleared for eyebrow lift only and 

the new requested indication is for submental and neck lift.  The charts 

include infraorbital and orbit treatment which do not appear to be 

compatible with eyebrow lift or treatment of the submental or neck tissue.  

Also the 5.0 Plus recommendations contain an increase in number of lines 

for each of the 5.0 recommendations.  Please provide information explaining 

the basis for the recommended Guidelines including the increase in number 

of lines for the 5.0 Plus table.   

 

The anatomical sites specified in the table in Appendix A (i.e., “Lateral Orbit,” 

“Brow,” and “Infraorbital”) are the same sites that were used for treatment of 

the subjects in the eyebrow clinical study and do not represent an expansion 
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of recommended treatment parameters, areas, or indications related to those 

specific areas.  The terms were changed for precise identification of the 

treatment sites, and to reduce any confusion for the clinician performing the 

treatment and do not represent an expansion of the cleared indication.  

 

Guidelines have been provided as a safety feature since the clearance of this 

device.  The guidelines are included in to provide the user with 

recommended levels of energy and lines (upper guidelines) to ensure a safe 

level of use.  Therefore, the 5.0 guidelines were erroneously included and 

have been removed from the labeling.  Please see Attachment 4 for the 

redlined IFU.  The 5.0 Plus guideline is currently the upper guideline being 

used by physicians. The following study supporting the 5.0 Plus guideline is 

included in Attachment 5.   

 

Sasaki, Gordon H., Tevez, Ana. Clinical Efficacy and Safety of Focused-Image 

Ultrasonography: A 2-Year Experience.  Aesthetic Surgery Journal published 

online 23 April 2012 

 

 

10. The narrative on page 77 and 78 under section 20.4.2.1 does not seem to 

make sense.  Page 77 appears to be describing how the unmasked evaluation 

will be performed but the top of page 78 begins with a statement about each 

blinded assessor, yet section 20.4.2.2 at the bottom of page 78 is titled 

Masked Assessment.  Please clarify these sections. 

 

Section 20.4.2.1 describes the unmasked qualitative assessment and the 

reviewers were not blinded.  The use of the word “blinded” in “Section 

20.4.2.1. Unmasked Qualitative Assessment” was used in error.   

 

The statement should be updated as follows: 

 

Each blinded unmasked assessor conducted their assessment independently.  

Each blinded unmasked assessor reviewed the set of images for improvement 

in the submental (lower chin) and neck tissue.  

 

Section 20.4.2.2 describes the masked qualitative assessment.  The reviewers 

in this assessment were masked. 

 

 

 

We look forward to Agency response. 

 

Best regards, 

 

 

 

Suzon Lommel 
Vice President, Regulatory and Quality Affairs 
Ulthera, Inc. 
phone:   480-619-4069 
mobile:  408-910-1222 
email:     s.lommel@ulthera.com 
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510(k) Summary 

This 510(k) Summary for the Ulthera® System is submitted in accordance with the requirements of 

the Safe Medical Device Act (SMDA) of 1990 and follows the Office of Device Evaluation (ODE) 

guidance concerning the organization and content of a 510(k) summary. 

Applicant: Ulthera, Inc. 

 

Address: 2150 South Country Club Drive, Suite 21 

 Mesa, AZ 85210 

 

Contact Person: Suzon Lommel, VP of Regulatory & Quality Affairs 

 

Telephone: 480-649-4069 

 

Fax: 480-619-4071 

 

Submission Date: June 7, 2012 

 

Device Trade Name: Ulthera® System 

 

Common Name: Focused Ultrasound Stimulator Use System for Aesthetic Use 

 

Classification: Regulatory Class II 

 

Classification Name: Focused Ultrasound Stimulator Use System for Aesthetic Use 

 

Product Code: OHV 

 

Legally Marketed Name: Ulthera® System 

 

Predicates: 510(k): #K072505  

 

Applicable Guidance: The Class II Special Controls Guidance Document: Focused Ultrasound 

Stimulator System for Aesthetic Use was developed in response to Ulthera’s 

DeNovo submission and 510(k) clearance K0272505 for the Ulthera System. 
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Device Description: The Ulthera® System consists of the following components: 

 Ulthera® Control Unit 

 Handpiece  

 Transducers 

 

Indications for Use: The Ulthera® System is indicated for use as a non-invasive dermatological 

aesthetic treatment to:  

 lift the eyebrow (current cleared indication) 

 lift lax submental (beneath the chin) and neck tissue (requested 

expanded indication) 

 lift lax tissue to achieve a desired aesthetic effect for the full face and 

neck (current cleared indication + requested expanded indication) 

 

Performance Data: To support the expanded indication, the Ulthera® System was evaluated in 

an open-label clinical trial investigating the clinical response following  

treatment with the Ulthera® System to achieve lifting of lax submental 

(beneath the chin) and neck tissue.  Improvement was evaluated through 

quantitative assessment, qualitative assessment and patient satisfaction 

questionnaires.  The adverse events resulting from treatment with the 

Ulthera® System during this study were mild, short-lived in duration, and 

resolved without incident. There were no serious adverse events (SAEs) or 

unanticipated adverse device effects (UADEs) related to treatment with the 

Ulthera® System. 

Conclusion: Based on the design, materials, principle of operation, and intended use, the 

Ulthera® System is substantially equivalent to the legally marketed 

predicate device. 
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Study Site: ______  ______  ______  ______ Subject ID: ______  ______  ______  ______ 

 

Clinician:____________________________________ Follow-up Visit:        90 Days                180 Days 

 

Ver. 083010 

ULTHERAPYTM PATIENT SATISFACTION QUESTIONNAIRE 
LOWER FACE ONLY 

 
PLEASE HAVE PATIENT PHOTOS AVAILABLE FOR VIEWING BEFORE COMPLETING THIS QUESTIONNAIRE WITH THE PATIENT 

 

1. Before UltherapyTM, had you ever had any type of aesthetic procedure such as Botox, 

laser skin rejuvenation, laser hair removal, microdermabrasion, cosmetic surgery or the 

like?  

 YES  

 Botox   Laser Skin Rejuvenation  Laser Hair Removal   

 Microdermabrasion     Cosmetic Surgery   

 Other ________________________________________ 

  NO 

2. What specific areas were you most hoping to improve with Ultherapy? 
 

 Wrinkles →  Forehead  Eyes   Mouth  Cheeks   Neck 

 

 Sagging →  Eyelids  Mouth   Cheeks  Jawline  Neck 

  More even skin tone (color) 

 Smoother skin texture (decreased pore size/crepe-paper effect) 

  Other (specify)___________________________________________________________  

------------------------------------------------------------------------------------------------------------- 

 
WITH YOUR PHOTOS, LOOKING AT THE BOTTOM HALF OF YOUR FACE AND YOUR NECK 

(The cheeks, jawline, upper neck/under the chin) 
 

3. Have you noticed any improvement in how your skin looks on the lower half of your 
face/neck? 
 

 YES →   Improvement in lines/wrinkles on the cheeks, neck, or around the mouth   
 Less sagging on the cheeks or jawline                More even skin tone (color) 
 Tighter/lifted under the chin    Smoother skin texture   

   Other: _______________________________________________________ 

 NO 
 

 

Attachment 2. Patient Satisfaction Questionnaire Page A2 - 1
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Study Site: ______  ______  ______  ______ Subject ID: ______  ______  ______  ______ 

 

Clinician:____________________________________ Follow-up Visit:        90 Days                180 Days 

 

Ver. 083010 

4. Compared to before treatment, does your skin feel better or about the same? 
 

 Better →  Tighter  Firmer  Smoother  Makeup application/shaving easier 
 

 Same  
 

5. For the bottom half of your face in particular, how would you characterize your 

satisfaction with the treatment? 
 

 Very Satisfied        Satisfied   Neutral  Dissatisfied 
 

6. Would you be interested in receiving treatments in the future? 
 

 YES   
 

 NO 

Attachment 2. Patient Satisfaction Questionnaire Page A2 - 2
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MEthOds
Patient Selection

Of over 100 adults recruited in six months from the study 
site's patient data base, only 35 were qualified, provided 
written informed consents, and were randomized into the 
two Pilot Study Groups. Inclusion criteria were mild to 
moderate ptosis of skin and fibromuscular layers as well 
as mild to moderate fat thickness to the face and neck. 
Exclusion criteria included severely damaged actinic skin, 
thin porcelain-type skin, significant ptotic skin and fibro-
muscular units, active systemic or local infection, acne or 
keloidal scarring, skin diseases that altered wound heal-
ing, and hemorrhagic disorders or hemostatic dysfunc-
tions. Women who were pregnant or breastfeeding were 
excluded from participation. Subjects who had undergone 
facial surgery, including ablative and nonablative skin 
procedures, were excluded until 1 year after their proce-
dure. Study participants were treated in compliance with 
guidelines established by the International Organization 
for Standardization, US Food and Drug Administration, 
and Institutional Review Boards.

Pretreatment Protocol

One week before treatment, patients were asked to discon-
tinue the use of topical skin care products such as 

isotretinoin, glycolic acid, and salicylic acid. On the day of 
treatment, they were asked to avoid application of facial 
creams, lotions, powders, and foundations. All metal jew-
elry was removed from the facial area. Patients washed 
their faces with a mild cleanser prior to their procedure. 
Patients who had a history of viral infections received a 
course of prophylactic antiviral medication, which lasted 
from 2 days before to 6 days after the procedure.

After photographic documentation, squares measuring 
2.5 × 2.5 cm were marked at selected treatment sites such 
as the brow complex, crow’s feet, malar bag region, mid-
face, and neck, as shown in Figures 1 and 2. The predicted 
pathways of the frontal nerve rami (1.5 cm superolateral 
to the orbital rim), the marginal mandibularis rami (medial 
to the marionette line), and the deep, long, lateral branch 
of the supraorbital sensory nerve (1-1.5 cm medial to the 
superior temporal crest line) were outlined as a reminder 
to (1) lower the quantity of delivered energy, (2) lessen the 
downward pressure of the transducer on the skin surface, 
(3) select a transducer associated with a higher level of 
tissue treatment, and/or (4) avoid placement of any treat-
ment lines.

Treatment was avoided over areas containing mechanical 
implants, electrical devices, or soft-tissue augmentation 
materials. Treatment was not administered on tissues directly 
over a patient’s eyes or in any area where ultrasound energy 
could potentially reach the eyes. Ultrasound therapy should 
not be applied directly over the thyroid gland.

Figure 1. Treatment maps. (A) Lower number of treatment lines and joule energy. (B) Higher number of treatment lines and 
joule energy.
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Treatment Protocol

A full description of the ultrasound system used in this 
study (Ulthera System; Ulthera, Inc., Mesa, Arizona; 
approved by the US Food and Drug Administration in 
September 2009) is available in an online-only appendix at 
www.aestheticsurgeryjournal.com.

After a thin layer of ultrasound transmission gel was 
applied to the transducer’s window, the selected trans-
ducer was positioned onto the marked skin-treatment 
square and activated to begin imaging of the skin and 
subdermal structures. Upon activation of the transducer, a 
series of TCPs were deposited at the selected tissue level in 
a straight line. This sequence was repeated within each 
treatment square with the selected number, direction,  
and depth of treatment lines, according to the study proto-
cols (described later), to complete the procedure. The 
ultrasound transmission gel was reapplied frequently to 
ensure proper tissue imaging and coupling. For the few 
patients who acknowledged a low pain threshold or who 
experienced moderate discomfort during treatment, a pain 

management program was initiated in a graded fashion.  
It consisted of administering oral analgesic or sedative 
medication, giving distractive hand and foot massages, 
reducing skin temperature with an air coolant device, low-
ering joule settings (by one level for each transducer or by 
shortening the length of treatment lines), and, if necessary, 
administering selective nerve blocks or limited amounts of 
buffered lidocaine (subcutaneously). The majority of 
patients who received treatment to the midface and neck 
did not require a local nerve block or lidocaine because of 
the adequate thickness of those tissues. A patient treated 
on the forehead/brow may require local anesthesia or 
nerve blocks because of the thinness of tissues overlying 
the frontal bone. After completion of treatment and removal 
of the ultrasound gel, patients were able to return immedi-
ately to their usual lifestyle and activities. Medical skin-
care regimens resumed within 1 week. The entire 2-year 
study began in October 2009 and ended in October 2011. 
The Pilot Study 1 extended from October 2009 to April 
2010, while Pilot Study 2 took place between April 2010 
and October 2010.

Figure 2. (A, C) This 52-year-old woman presented with orbital hooding and ptosis of the lateral brows. The forehead tissue 
above her right lateral brow was treated with the 7 MHz, 4.5 mm (15 vertical lines; 267.8 joules) and the 7 MHz, 3.0 mm 
(15 vertical lines; 155.2 joules) and above her left lateral brow with 7 MHz, 4.5 mm (30 vertical lines; 535.6 joules) and 7 
MHz, 3.0 mm (30 vertical lines; 310.5 joules). (B, D) Six months posttreatment. The left lateral brow demonstrates increased 
elevation compared with the right lateral brow.
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ultrasonography applied to fewer treatment lines and at 
lower joule energies (Figure 1, left panel) to the brows, 
crow’s feet, face, and neck. Inclusion criteria remained the 
same as those listed for the pilot studies. The treatment 
regimen was as follows: (1) 423 J to each lateral brow and 
crow’s feet (7 MHz, 3.0 mm, 15 lines; 7 MHz, 4.5 mm, 15 
lines); (2) 461.2 J to each malar bag (7 MHz, 3.0 mm, 15 
lines; 4 MHz, 4.5 mm, 15 lines) and 1845 J to each half of 
the face (7 MHz, 3.0 mm, 60 lines; 4 MHz, 4.5 mm, 60 
lines); and (3) 2306 J to the entire neck (7 MHz, 3.0 mm, 
75 lines; 4 MHz, 4.5 mm, 75 lines). Above the superolat-
eral brow, the fibromuscular layer and dermal treatment 
lines were administered in vertical directions, but these 
were administered horizontally within crow’s feet sites. 
Within the malar bag site, all fibromuscular and dermal 
treatment lines were placed in a superomedial direction. 
In the face and neck, fibromuscular treatment lines were 
positioned in a horizontal direction, and dermal treatment 
lines were placed superolaterally. The superolateral layer 
was treated before the dermis to minimize heat retention 
in a given site, which could result in increased thermal 
injury to tissues. Patients were evaluated photographically 
in the follow-up period and completed questionnaire 
assessments at 6 months.

Based on the results of Study 2, 55 patients treated 
between November 2010 and August 2011 (Figure 1B) 
received ultrasonography to twice the number of treat-
ment lines and, therefore, increased joule energy to each 
site (except the malar bag area, where treatment remained 
the same as before). The regimens were as follows: (1) 846 
J to each lateral brow and crow’s feet (7 MHz, 3.0 mm, 30 
lines; 7 MHz, 4.5 mm, 30 lines); (2) 461.2 J to each malar 
bag (7 MHz, 3.0 mm, 15 lines; 4 MHz, 4.5 mm, 15 lines) 
and 3690 J to each half of the face (7 MHz, 3.0 mm, 120 
lines; 4 MHz, 4.5 mm, 120 lines); and (3) 4612 J to the 
entire neck (7 MHz, 3.0 mm, 150 lines; 4 MHz, 4.5 mm, 
150 lines).

Photographic and Statistical Analysis

In Studies 1 and 2, a custom-designed Canfield VISIA 
Analysis and Photographic System (Canfield Scientific, 
Inc, Fairfield, NJ) was used for baseline and follow-up 
photography with standardized lighting (0°, 45°, and 90° 
views). The matched-orientation function of the Mirror 
software was used to compare baseline and posttreatment 
distance changes (mm) between reference points on a 
standardized facial positioning table. Each photographic 
image was automatically tagged with a specific label that 
could not be edited.

An average of 3 vertical displacements of each brow 
(midpupil, lateral canthus, and lateral tail of brow) from 
the intercanthal horizontal axis, or the average of 3 supe-
rolateral displacements of each marionette line along a 
fixed reference line (extending from inferior tragal notch 
to midpoint of marionette line), was used to compare 
measurements for each subject and between each group. 
A disadvantage of using the brow or marionette fold as a 
reference point for measurements is the inherent vagary of 
mobile groomed structures. However, data were subjected 

to 1-way analysis of variance to test for significance 
between and within groups and for homogeneity of vari-
ances. Data were analyzed using Scheffé’s post hoc test for 
multiple comparisons of mean differences, standard errors, 
and 95% significance at the probability level of .05.

The validated Fitzpatrick Wrinkle, Fold, and Tissue 
Laxity Scale (FWFTLS)12 was used to classify and score 
patients from baseline photographs and was performed by 
2 independent investigators who were blinded to protocols 
and patients. Categorization was as follows: Class I, mild, 
score of 1 to 3; Class II, moderate, score of 4 to 6; Class III, 
severe, score of 7 to 9. Aesthetic treatment efficacy from 
baseline to 6 months was rated by the same 2 independent 
investigators using the Investigator Global Aesthetic 
Improvement Scale (IGAIS) from standardized photo-
graphs (0 = no change, 1 = mild improvement, 2 = 
moderate improvement, 3 = significant improvement). 
Patients used a Subject Global Aesthetic Improvement 
Scale (SGAIS) (0 = no change, 1 = mild change, 2 = 
moderate change, 3 = significant change) to assess their 
results at the 6-month mark. During treatment, patients 
assessed their level of heat-pain perception on a 10-point 
scale (0 = no pain, 10 = extreme pain).

REsuLts
The cumulative demographic data for 27 patients in Pilot 
Study 1 included the following distributions: 27 female; 
average age 46.1 (range 25-67 years); 16 Caucasians and 
11 Hispanics. The cumulative demographic data for 8 
patients in Pilot Study 2 had the following distrubutions: 
8 females; average age 49.6 (range 43-56); 5 Caucasians 
and 3 Hispanics.

Pilot Study 1

Groups 1, 2, 3, 6, and 7. Six months after treatment,  
the brows and marionette lines that had received  
superolaterally-placed treatment lines showed significantly 
higher lifting (vs baseline values) than the opposite sides 
treated by horizontal lines, according to post hoc testing 
analyses, independent of tissue depth or joule energy. The 
respective results were as follows: Group 1, 5.7 ± 1.2% vs 
1.0 ± 0.3%; Group 2, 6.6 ± 0.5% vs 3.6 ± 0.7%; Group 
3, 5.6 ± 1.3% vs 2.4 ± 0.8%; Group 6, 3.8 ± 0.7% vs  
2.0 ± 0.5%; Group 7, 3.8 ± 0.7% vs 1.8 ± 0.2% (all  
P = .05).

Groups 4 and 5. Six months after treatment, post hoc 
testing analyses showed a significantly higher percentage 
of tissue lifting (vs baseline) for areas that had received 
dual-depth treatments in vertical–vertical directions com-
pared with horizontal–horizontal directions (Group 4, 7.2 
± 1.4% vs 3.7 ± 0.7%, respectively; P = .05). Dual-plane 
treatment of opposing brows with crisscrossing lines 
resulted in significantly higher lifting for areas in which 
treatment lines had been applied horizontally to the fibro-
muscular layers and vertically to the dermis, compared 
with horizontal application to the dermis and vertical 
application to fibromuscular layers (Group 5, 6.0 ± 1.4% 
vs 3.1 ± 0.9%, respectively; P = .05).
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had transient dysesthesia (numbness or hypersensitivity) 
to the deep branch of the supraorbital nerve, which lasted 
for 3 to 7 days. All patients experienced transient ery-
thema for 1 to 2 hours and mild swelling for several days. 
Mild bruising generally resolved within 1 to 2 weeks. The 
uncommon occurrence of striated linear skin patterns 
spontaneously resolved within a few weeks. 

Momentary discomfort (stinging, pain, heat) occurred 
during the procedure but dissipated immediately after the 
energy was deposited. According to patient ratings, the 
highest level of pain during the procedure was in the brow 
and periorbital areas (rated 5.7 out of 10). Pain to the face 
(3.7 out of 10) and neck (3.6 out of 10) was considered 

acceptable. Very few patients experienced pain or hyper-
sensitivity during the first week. 

disCussiOn

Although patient selection remains fundamental to the 
success of any face- or neck-lifting procedure, candidates 
present with a range of variation in skin and soft-tissue 
characteristics that include, but are not limited to, grada-
tions of skin aging, tissue laxity, and distributions of  
subcutaneous fat. Because less-impressive results are 
anticipated for nonsurgical lifting procedures (vs surgical 

Figure 3. (A, C, E) This 51-year-old woman presented with orbital hooding and asymmetrical ptosis of the lateral brow. (B, D, 
F) Six months after the forehead tissue above her lateral brows received dual-level treatment with 7 MHz, 4.5 mm (30 vertical 
lines; 535.6 J) and 7 MHz, 3.0 mm (30 vertical lines; 310.5 J), her lateral brows show moderate elevation, with exposure of the 
double lid lines from reduction of the orbital hooded regions.
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treatments), the presence of mixed anatomical findings 
becomes relevant in the interpretation of incremental out-
comes in comparative studies of noninvasive techniques. 
Unlike surgical methods, noninvasive tissue lifting by heat-
ing mechanisms is believed to occur after application of 
sufficient thermal injury (65°C-70°C) to collagen fibers, 
which enables them to reorganize and contract later, usu-
ally by 3 months posttreatment, with results lasting up to 1 
year.13 Temperatures higher than 80°C result in coagulation 

and fibrosis of collagen fibers. Therefore, the “ideal” can-
didates for nonsurgical thermal energy treatments should 
possess collagen fibers of optimal quantity and size as 
well as the most advantageous fiber orientation to allow 
maximal thermal absorption. In addition, the absence of 
tissue heaviness and fullness assists the lifting effects after 
thermally-induced collagen shortening. These attributes 
usually are characteristic of patients who have mild or 
moderate degrees of chronologic or photoactinic aging, 

Figure 4. (A, C, E) This 65-year-old woman presented with significant orbital hooding and ptosis of the mid to lateral brows. 
(B, D, F) Nine months after she received dual-level treatment with 7 MHz, 4.5 mm (30 vertical lines; 535.6 J) and 7 MHz, 3.0 
mm (30 vertical lines; 310.5 J) across the lateral half of each brow, her lateral brows demonstrate significant elevation, with 
simultaneous reduction of the hooded area.
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tissue ptosis, and facial heaviness.14 Most studies of non-
invasive procedures have demonstrated modest to moder-
ate subjective15-20 and objective21,22 results. The authors of 
these reports have noted wide variation in consistency and 
predictability of results (40%-80% response) 1 year after 
standardized noninvasive treatments in studies that used 
quantifiable methods of documentation and criteria of 
clinically relevant outcomes.

The onset of collagen denaturation after 60°C to 70°C 
exposure, the commencement of tissue contraction by 3 
months, and the duration of clinical lifting responses  
(~1 year) appear to be similar after treatment by radio- 
frequency, ultrasonography, or laser energy sources.11  
However, focused-image treatments represent a unique 
energy-based method that combines visualization of tar-
geted structures beneath the skin surface and deliverance 
of either 17 or 23 TCPs in a single line or multiple lines to 
the fibromuscular and/or dermal levels of tissue.

Our pilot studies were designed to mitigate the effects 
of anatomical diversities by treating opposing brows or 
marionette lines in the same patient, with each site serv-
ing as its internal control over baseline values. In Pilot 
Study 1, vertical or superolateral vectoring at one brow or 
marionette line in the 3 patients in Groups 1, 2, 3, 6, and 
7 resulted in statistically-significant percentages of change 
in tissue lifting in comparison to horizontal vectoring on 
the opposite side. Each corresponding site was treated at 
the same single-treatment depth, with an equal amount of 
joules and number of treatment lines. Comparisons of 
absolute percentage changes in tissue lifting (by matched 
Mirror imaging) between the groups demonstrated the dif-
ficulty of detecting significant clinical differences among 
small sets because of variations in patients and treatments.  

A more meaningful approach was to compare the effects 
of different treatments to opposing sides in the same 
patient.

Since the norm in clinical practice is to treat routinely 
at dual levels, each subject’s corresponding brows (lateral 
vs horizontal–horizontal) were treated at the fibromuscular 
and dermal layers, respectively. Dual-level treatments in 
vertical directions to brows (Group 4, vertical–vertical vs 
horizontal–horizontal) or marionette lines (Group 8, super-
olateral–superolateral) resulted in statistically-significant 
changes in tissue elevation compared with results after 
horizontal vectoring on the opposing side, with an equal 
number of treatment lines and joule energy. The objective 
results for patients from Groups 5 and 9, treated in criss-
crossing dual-depth patterns to opposite sites with equal 
amounts of joules and treatment lines, emphasize the fol-
lowing: (1) the power of vertical- or superolateral-vectored 
lines applied to skin over similarly directed lines to the 
fibromuscular layer and (2) the less-dominant influence of 
horizontally (vs vertically) directed vector lines to the skin 
and fibromuscular layers. These cumulative findings 
emphasize the importance of selecting the appropriate 
number and direction of treatment lines, as well as treat-
ment depth, to optimize clinical outcomes.

The purpose of Pilot Study 2 was not only to validate 
the importance of the number of vertical or superolateral 
vectors at both the dermal and fibromuscular levels but 
also to assess, by objective measurements, the potential 
value of increasing the amount of joule energy in each 
layer to improve outcomes. The data confirmed a direct 
correlation between the amount of tissue lifting (brow and 
marionette lines) and the quantity of energy deposited 
into the fibromuscular and dermal layers. Although each 

Figure 5. (A) This 64-year old woman had undergone 2 previous facelift procedures (1997, 2007) and had received 
noninvasive monopolar radiofrequency treatments to her brow complexes and midface in our office (2007). She inquired about 
nonsurgical treatment of her malar bags with focused-image ultrasonography. (B) Eighteen months after dual-level treatments 
with 4 MHz, 4.5 mm (30 superomedial lines; 612 J) and 7 MHz, 3.0 mm (30 superomedial lines; 310.5 J), which extended from 
the malar bag down to the middle portion of the anterior midface, the patient shows reduction of the malar bag and smoother 
contouring and lifting of the anterior midface tissues.
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group of this pilot study comprised just a few patients, 
results suggest that the combination of vertical vectoring, 
a higher number of treatment lines, greater joule energy, 
and dual-plane delivery are significant considerations for 
planning individualized treatment.

The treatment parameters and outcomes of the 2 pilot 
studies were used as template guides to clinically treat 2 
larger (but closely matched) groups of patients with differ-
ent amounts of energy. This provided an opportunity to 
assess the safety and efficacy of treatment with lower ver-
sus higher numbers of lines and joule energies. After IGAIS 
assessments, observable positive responses in either group 
were difficult to discern within 6 weeks of treatment. After 
3 months, approximately 51.4% of the first clinical group of 
patients and 71.0% of the second clinical group of patients 
(whose average age was 10 years older) were graded as 
showing a degree of response. It is noteworthy that 18.4% 

of the responders in the second group demonstrated sig-
nificant changes. By 6 months, the percentages of respond-
ers had increased to 70.3% in the first group and 80.2% in 
the second. Although no patient in the first group exhibited 
a significant change, 26.2% of responders in the second 
group were found to have significant lifting at 6 months. 
Interestingly, the majority of patients in both groups (85%) 
who had responded by month 6 had been assigned to 
FWFTLS Class I or Class II at baseline. According to the 
6-month SGAIS assessments, patients considered their 
improvement to be slightly better than that documented by 
the investigators (IGAIS evaluation).

Although favorable baseline clinical findings and opti-
mal treatment parameters were associated with successful 
outcomes in some of our patients, little is known about 
which clinical factors are reliable predictors of desirable 
outcomes. A recent study23 suggests that there are few  

Figure 6. (A, C) This 47-year-old woman desired a noninvasive procedure to lift and tighten her anterior midface, jowls, and 
neck. (B, D) One year after treatment at dual levels to the anterior midface with 4 MHz, 4.5 mm (30 horizontal lines/2.5 cm 
× 2.5 cm square; 2448 J in 4 squares) and 7 MHz, 3.0 mm (30 superolateral lines/2.5 cm × 2.5 cm; 1242 J in the same 4 
squares). The neck received 4 MHz, 4.5 mm (30 horizontal lines/2.5 cm × 2.5 cm square; 3060 J in 5 squares) and 7 MHz, 
3.0 mm (30 superolateral lines/2.5 cm × 2.5 cm square; 1552.5 J in the same 5 squares). Moderate tightening is evident in the 
nasolabial folds, jowls, lateral neck, and submentum.
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Figure 7. (A, C) This 60-year-old woman requested a nonsurgical procedure to improve her anterior midface, pre-jowl, and 
neck areas. (B, D) One year after a single dual-level treatment to the anterior midface with 4 MHz, 4.5 mm (30 horizontal 
lines/2.5 cm × 2.5 cm square; 2448 J in 4 squares) and 7 MHz, 3.0 mm (30 superolateral lines/2.5 cm × 2.5 cm square; 1242 
J in the same 4 squares). The neck was treated with 4 MHz, 4.5 mm (30 horizontal lines/2.5 cm × 2.5 cm square; 3060 J in 
5 squares) and 7 MHz, 3.0 mm (30 superolateral lines/2.5 cm × 2.5 cm square; 1552.5 J in the same 5 squares). The patient 
demonstrates significant smoothing of her nasolabial folds and jowls, along with sharper demarcation of the mandible margin 
and submentum.

baseline clinical indicators of success. In our study, 
responses were negligible in many patients who appeared 
to have favorable clinical prognosticators. Thus, patient 
selection is a challenging task. Realistic expectations remain 
the cornerstone for patient success and acceptance of this 
technique. Further studies are underway to optimize treat-
ment maps for multiple tissue layers at labeled sites, and to 
treat unusual findings in off-label areas.

COnCLusiOns

This research demonstrates the effectiveness of optimizing 
a single standardized treatment algorithm to lift tissues at 
2 levels of the forehead, face, and neck by increasing the 
number of vectored lines and ultrasonic TCP of energy.  
In the pilot studies, vertical treatment lines and higher 
energy deposition increased the percentage of tissue  
lifting. In the larger clinical study, greater responses were 

achieved in the patients who had more lines treated and 
received higher joule energy (vs fewer lines and lower 
joule energy). Only minor side effects occurred. Further 
studies will be needed to optimize patient selection and to 
advance this technology for more effective outcomes in 
labeled and off-label sites.

Acknowledgment
The authors thank Margaret Gaston, BS, for creating the art-
work and providing statistical and photographic assistance.

disclosures
The authors declared no conflicts of interest with respect to 
the authorship and publication of this article.

Funding
The authors received no financial support for the research and 
authorship of this article.

 at ASAPS on May 22, 2012aes.sagepub.comDownloaded from  
 

Attachment 5. Sasaki Clinical Efficacy and Safety of Focused-Image Ultrasonography

 
 

Page A5 - 12

Records processed under FOIA Request 2013-4307; Released 7/25/14

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



12  Aesthetic Surgery Journal XX(X)

REFEREnCEs

 1. Manstein D, Herron GS, Sink RK. Fractional photother-
molysis: a new concept for cutaneous remodeling using 
microscopic patterns of thermal injury. Lasers Surg Med 
2004;34:426-438.

 2. Sasaki GH, Travis HM, Tucker B. Fractional CO2 laser 
resurfacing of photoaged facial and non-facial skin: histo-
logic and clinical results and side effects. J Cosmet Laser 
Ther 2009;11:190-201.

 3. Dover JS, Zelickson B. 14-Physician Multispecialty Panel. 
Results of a survey of 5,700 patient monopolar radio-
frequency facial skin tightening treatments: assessment  
of a low-energy multiple-pass technique leading to a 
clinical end point algorithm. Dermatol Surg 2007;33:900- 
907.

 4. Alam M, Dover JS. Nonsurgical Skin Lifting and Tighten-
ing. London: Elsevier; 2009.

 5. Sasaki GH, Tucker B, Gaston M. Clinical parameters for 
predicting efficacy and safety with nonablative monopolar 
radiofrequency treatments to the forehead, face and neck. 
Aesth Surg J 2007;27:376-387.

 6. White WM, Makin IRS, Barthe PG, et al. Selective cre-
ation of thermal injury zones in the superficial muscu-
loaponeurotic system using intense ultrasound therapy. 
Arch Facial Surg 2007;9:22-29.

 7. Laubach HJ, Makin IRS, Barthe PG et al. Intense focused 
ultrasound: evaluation of a new treatment modality for 
precise microcoagulation within the skin. Dermatol Surg 
2008;34:727-734.

 8. White WM, Makin IRS, Slayton MH et al. Selective trans-
cutaneous delivery of energy to porcine soft tissues using 
intense ultrasound (IUS). Laser Surg Med 2008;40:67-75.

 9. Gliklich RE, White WM, Slayton MH, et al. Clinical pilot study 
of intense ultrasound therapy to deep dermal facial skin and 
subcutaneous tissues. Arch Facial Plast Surg 2007;9:88-95.

 10. Alam M, White LE, Martin N, et al. Ultrasound tightening 
of facial and neck skin: a rater-blinded prospective cohort 
study. Dermatol Surg 2010;62:262-269.

 11. Hantash BM, Ubeid AA, Chang H, et al. Bipolar fractional 
radiofrequency treatment induces neoelastogenesis and 
neocollagenesis. Laser Surg Med 2009;41:1-9. 

 12. Shoshani D, Markovitz E, Monstrey SJ, et al. The modi-
fied Fitzpatrick Wrinkle Scale: a clinical validated mea-
surement tool for nasolabial wrinkle severity assessment. 
Dermat Surg 2008;34:S85-S91.

 13. Zelickson BD, Kist D, Berstein E, et al. Histological 
and ultrastructural evaluation of the effects of radiofre-
quency-based nonablative dermal remodeling device: a 
pilot study. Arch Dermatol 2004;140:204-209.

 14. Sasaki G, Tucker B, Gaston M. Clinical parameters for pre-
dicting efficacy and safety with nonablative monopolar  
radiofrequency treatments to the forehead, face and neck. 
Aesth Surg J 2007;27:376-387.

 15. Narins DJ, Narins RS. Non-surgical radiofrequency face-
lift. J Drugs Dermatol 2003;2:495-500.

 16. Alster TS, Tanzi E. Improvement of neck and cheek laxity 
with a non-ablative radiofrequency device: a lifting expe-
rience. Dermatol Surg 2004;30:503-507.

 17. Ruiz-Esparza J, Gomez JB. The medical face lift: a nonin-
vasive, nonsurgical approach to tissue tightening in facial 
skin using nonablative radiofrequency. Dermatol Surg 
2003;29:325-332.

 18. Hsu TS, Kaminar MS. The use of nonablative radiofre-
quency technology to tighten the lower face and neck. 
Semin Cutan Med Surg 2003;22:115-123.

 19. Finzi E, Spangler A. Multipass vector (Mpave) technique 
with nonablative radiofrequency to treat facial and neck 
laxity. Dermatol Surg 2005;31:1-5.

 20. Kushikata N, Negishi K, Tezuka Y, et al. Nonablative skin 
tightening with radiofrequency in Asian skin. Lasers Surg 
Med 2005;36:92-97.

 21. Nahm WK, Su TT, Rotunda AM, et al. Objective changes 
in brow position, superior palpebral crease, peak angle 
of the eyebrow, and jowl surface area after volumetric 
radiofrequency treatments to half of the face. Dermatol 
Surg 2004;30:922-928.

 22. Jacobson L, Alexiades-Armenakas M, Berstein L, et al. 
Treatment of nasolabial folds and jowls with non-invasive 
radiofrequency device. Arch Dermatol 2003;139:1371-
1372.

 23. Burns AJ, Holden SG. Monopolar radiofrequency tissue 
tightening-how we do it in our practice. Lasers Surg Med 
2006;38:575-579.

 at ASAPS on May 22, 2012aes.sagepub.comDownloaded from  
 

Attachment 5. Sasaki Clinical Efficacy and Safety of Focused-Image Ultrasonography

 
 

Page A5 - 13

Records processed under FOIA Request 2013-4307; Released 7/25/14

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




