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Abstract
Background:  Patient-reported outcome (PRO) data evaluating the physical and psychosocial impact of cryolipolysis 

(CoolSculpting) treatment are limited.

Objectives:  The aim of this study was to assess, by means of PRO instruments, multidimensional aspects of satisfaction 

following cryolipolysis treatment of the flanks and abdomen.

Methods:  This was a multinational, prospective, single-cohort, interventional study. The primary endpoint was the pro-

portion of participants stating they were “satisfied” or “very satisfied” with treatment at 12 weeks post final treatment. 

Secondary endpoints included satisfaction categorized by treatment area, total number of treatment cycles, baseline BMI, 

and fat volume reduction measured by 3-dimensional photography at 12 weeks post final treatment. Exploratory endpoints 

assessed the physical and psychosocial impacts of treatment. Safety was monitored throughout the study.

Results:  Of 112 participants who were treated, 74.1% were female. The mean age and BMI were 42.5 years and 24.9 kg/

mg2, respectively. Of the 106 evaluable participants, 89.6% were "satisfied" or "very satisfied" with treatment results. 

Satisfaction was high regardless of body area(s), total number of treatment cycles, or baseline BMI. Mean [standard devi-

ation] fat volume reduction was 264.8 [411.4] mL. Overall, 90.6% reported "noticeable" or "very noticeable" fat reduction, 

89.6% were "likely" or "very likely" to treat additional areas, and 93.4% would recommend cryolipolysis to a friend. Twenty-

four (21.4%) participants reported treatment-emergent adverse events; 23 (20.5%) reported these as adverse device ef-

fects. No serious device-related or unanticipated adverse effects occurred.

Conclusions:  Cryolipolysis (CoolSculpting) for fat reduction of the flanks and/or abdomen was well-tolerated and associ-

ated with high levels of satisfaction across multidimensional PROs.

Level of Evidence: 4  
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Noninvasive fat reduction procedures have become in-

creasingly popular over the last decade. Most procedures 

can be administered at a wide variety of medical practices 

and can be completed in relatively short in-office visits 

with little to no downtime. Many plastic surgeons incorpo-

rate noninvasive procedures into their practice not only to 

expand the continuum of care for their surgical patients 

but to serve a broader range of patients, including those 

who are not candidates for surgical procedures. Over the 

last decade, the safety and effectiveness of cryolipolysis 

(CoolSculpting, Allergan Aesthetics [Irvine, CA], an AbbVie 

Company [North Chicago, IL]) as a treatment for subcu-

taneous fat reduction has been well-established since its 

FDA clearance for treatment of the flanks and abdomen in 

2010 and 2012, respectively.1-5 Cryolipolysis effectively re-

duces discrete, localized subcutaneous fat with evidence 

supporting long-term, sustainable results and a high rate of 

patient satisfaction (>80%).2,6-10

Although assessing any treatment modality’s clinical 

effectiveness remains essential, the value of treatment 

outcomes from the patient’s perspective is perhaps the 

most meaningful. Appropriately developed and evaluated 

patient-reported outcome (PRO) instruments can provide 

more sensitive and specific measurements, which are 

useful in comparative effectiveness research and can con-

tribute to patient consultation and treatment planning.11 

Ultimately, PRO data are essential for evaluating the im-

pact of treatment on psychosocial well-being—a primary 

motive for seeking elective cosmetic procedures.

A literature review of currently available PRO instru-

ments used to measure the psychosocial impact associ-

ated with body contouring yielded none applicable in their 

original format for cryolipolysis due to limitations of items 

and concepts. Furthermore, although numerous clinical 

cryolipolysis studies have been conducted over the last 

decade, the racial/ethnic distribution of the participant 

population has been dominated by the Caucasian demo-

graphic subgroup. Those studies conducted outside North 

America, including non-Caucasian participant populations, 

are small and limited in number.2,6,12-14

The objective of this study was to assess the participant-

reported value of cryolipolysis treatment of the flanks and 

abdomen according to a more comprehensive PRO as-

sessment among a broader demographic population at 

international sites.

METHODS

Design

This study was a prospective, nonrandomized, single-arm, 

open-label, multinational, postmarketing study conducted 

to evaluate the effectiveness (as PROs) and safety as-

sociated with noninvasive fat reduction treatment of the 

abdomen, flanks, or both abdomen and flanks with the 

CoolSculpting system fitted with CoolAdvantage applica-

tors. Each participant’s treatment plan was permitted to 

consist of up to 24 treatment cycles administered over 2 

treatment sessions (scheduled 8 weeks apart) as deter-

mined by the investigators. During each session, up to 12 

treatment cycles (each lasting up to 45 minutes depending 

on the applicator used) could be administered. Final 

follow-up was conducted approximately 12 weeks after the 

participant’s final treatment, at Week 12 following a single 

treatment session, or at Week 20 following 2 treatment 

sessions. Study assessments were conducted at the ini-

tial treatment visit (before treatment), at 8 weeks following 

the first treatment session, and at 12 weeks post final treat-

ment. A  clinical assessment of the treated area(s) was 

conducted at each clinic visit, and safety was assessed 

throughout the study (Supplemental Figure 1, available on-

line at www.aestheticsurgeryjournal.com).

PRO Instruments

Three separate questionnaires were used to capture PROs: 

(1) the 4-item Cryolipolysis Satisfaction Questionnaire (CSQ) 

to assess satisfaction and effectiveness of the procedure 

with item 1 modified to address treatment-specific areas (ie, 

abdomen only, flanks only, or abdomen and flanks); (2) the 

5-item Cryolipolysis Psychosocial Impact Questionnaire—

Midsection (CPIQ-M) to assess the psychosocial impact 

of treatment related to the appearance of the midsec-

tion; and (3) a 3-item Cryolipolysis General Procedure 

Questionnaire (CGPQ) to assess general procedure-

related items (Supplemental Table 1, available online at 

www.aestheticsurgeryjournal.com). The questionnaires 

used in this study were created by the study sponsor, ad-

ministered by study site personnel, and conducted on 

paper. Questionnaires were semi-anonymous in that study 

identifiers were used to collate the data, but responses 

were deidentified by a third party prior to data analysis.

Participants

Eligible participants were male or female aged ≥22 years 

and ≤65 years with a BMI of 18.5 to 30.0 kg/m2 who had 

visible fat on the flanks and/or abdomen, no weight fluc-

tuations exceeding 4.5  kg (or 5% of body weight) in the 

preceding month, and who agreed to maintain weight 

(within 5% of baseline weight) with no changes in diet/ex-

ercise routine during the study. Key exclusion criteria were: 

a history of cryoglobulinemia, cold agglutinin disease, or 

paroxysmal cold hemoglobinuria; a history of invasive fat 

reduction of the intended treatment area; noninvasive 

body contouring procedure in the intended treatment area 

within the past 12 months; subcutaneous injections to the 

intended treatment area within the past 6 months; recent 

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjab421#supplementary-data
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surgery, scar tissue, or hernias as well as impaired skin 

sensation, or skin conditions including open or infected 

wounds in the intended treatment area; any active im-

planted device or drug-delivery system within the intended 

treatment area; a known bleeding disorder or concomi-

tant use of blood thinners (or any medication) associated 

with an increased risk of bruising, neuropathic disorders, 

or sensitivities to cold; were pregnant or intending to be-

come pregnant or were lactating or had been lactating 

in the past 6 to 9 months. This study was conducted be-

tween July 2019 and February 2020, was carried out in 

compliance with good clinical practice and received IRB 

and ethics committee approval at each study site (Health 

Research Authority, Manchester, UK; Belberry Limited, 

Eastwood, Australia; Parkway Hospitals Singapore Pte Ltd, 

Singapore; Advarra Canada, Aurora, Canada). Participants 

provided written informed consent for the use and ana-

lysis of their data. This trial is registered at clinicaltrials.gov 

(NCT#03909100).

Effectiveness Assessments

Primary Effectiveness
The primary endpoint was the proportion of participants 

stating they were “satisfied” or “very satisfied” with the 

overall results in the treated areas (CSQ item 1) at 12 weeks 

post final treatment.

Secondary Effectiveness
Secondary analyses included categorization of the primary 

endpoint data by: (1) treated area(s), (2) total number of 

treatment cycles received, and (3) baseline BMI category 

(18.5 to <25.0  kg/m2 and 25.0 to ≤30.0  kg/m2). Change 

in fat volume (mL) was quantified by 3-dimensional (3D) 

image analysis (3D LifeViz Body system, Quantificare SA, 

Sophia Antipolis, France).15 Briefly, a 360° stitched image 

consisting of 8 frames of the entire midsection (abdomen 

and flank areas) was captured at 8 weeks post first treat-

ment and 12 weeks post final treatment and compared 

against the pretreatment image.

Exploratory Assessments

The perception of treatment effectiveness was assessed 

by the proportion of participants achieving: at least “no-

ticeable” fat reduction in the treated area (CSQ item 2); 

at least “a little improvement” in the fit of clothing over 

the treated areas (CSQ item 3); and reporting the overall 

effect of the procedure was at least “about what I  had 

expected” (CSQ item 4) at 12 weeks post final treatment. 

Change in psychosocial impact was assessed by the 

mean change in the 5-item CPIQ-M scores from baseline 

to 12 weeks post final treatment, including items related 

to self-consciousness (item 1), happiness (item 2), anxiety 

(item 3), bothersomeness (item 4), and avoidance of social 

situations (item 5). The difference in the CPIQ-M total score 

was calculated as the sum of items 1, 3, 4, and 5, plus the 

reverse score of item 2, and transformed on a numerical 

point scale (ranging from 0 = no impact to 100 = highest 

impact). The general treatment procedure experience was 

measured with the 3-item CGPQ, which evaluated the pro-

portion of participants who were: at least “comfortable” 

(CGPQ item 1) during the procedure; at least “likely” to con-

sider additional treatments on a different part of the body 

(CGPQ item 2); and willing to recommend the treatment 

procedure to a friend (CGPQ item 3).

Safety Assessments

Adverse events (AEs), treatment-emergent adverse events 

(TEAEs), adverse device effects (ADEs), and procedure-

related AEs were monitored and documented throughout 

the study period.

Analysis

Descriptive statistical methods were used for effective-

ness parameters, and 95% CIs for percentages were cal-

culated by the normal approximation method. For CPIQ-M 

total scores, the 95% CIs and P values for mean change 

from baseline were calculated using a paired t test as ex-

ploratory analyses.

RESULTS

Participant Demographics

Participants were recruited from 7 sites across 4 countries 

(Australia, Canada, Singapore, and the United Kingdom). Of 

120 participants enrolled, 112 received at least 1 treatment 

cycle (safety population), and 105 completed the study (1 

discontinued but still met the evaluable criteria). Therefore, 

106 out of 112 (94.6%) participants who were treated made 

up the evaluable population for primary endpoint analysis 

(defined as having at least 1 treatment procedure and re-

sponded to CSQ item 1). Among the enrolled popula-

tion, there were 15 study discontinuations characterized 

as withdrawal by participant (n = 4); technical problems 

(n = 4); protocol deviation (n = 2); lost to follow-up (n = 1); or 

other (n = 4) (ie, could not return in time for exit visit within 

visit schedule). The majority of all participants were Asian 

(61/112, 54.5%), predominantly of Chinese descent (51/61, 

83.6%), female (83/112, 74.1%), with an average age of 

42.5 years (range, 22-62 years), a mean BMI of 24.9 kg/

m2 (range, 19.0-30.0 kg/m2), and a Fitzpatrick skin type of 

III/IV (59.8%), which also reflected the majority number of 

participants of Asian descent enrolled in the study (Table 1).
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Treatment Populations and Treatment 
Characteristics

Among the evaluable population (n = 106), 101 participants 

received treatment to the abdomen, 101 received treat-

ment to the flanks, and 96 received treatment to both the 

abdomen and flanks. Overall, 102 of 106 (96.2%) partici-

pants had treatment plans completed over 2 treatment 

sessions, with 51 of 106 (48.1%) participants receiving 24 

total treatment cycles in their treatment plan (the maximum 

number allowed), of whom 39 of 51 (76.5%) were Chinese 

participants, making up 36.8% of the evaluable population. 

Other commonly used treatment plans comprised 16 treat-

ment cycles (12.3%) and 12 treatment cycles (9.4%). Within 

the evaluable population, 82 of 106 (77.4%) had some form 

of simultaneous multi-CoolSculpting treatment as part of 

their treatment plan comprising 7 to 24 treatment cycles. 

These simultaneous treatments varied from participant to 

participant but typically included simultaneous treatment 

of both areas, ie, flanks or abdomen, in the same treatment 

session. The average duration of exposure for all treat-

ment areas (upper abdomen, lower abdomen, right flank, 

and left flank), including retreatment due to applicator 

dislodgement or other interruptions, equated to approxi-

mately 19 treatment cycles for a complete treatment plan 

(based upon 35- or 45-minute treatment cycles).

Effectiveness Endpoints

For the primary analysis, at 12 weeks post final treatment, 

95 of 106 participants (89.6%; 95% CI, 83.8-95.4) were "sat-

isfied" or "very satisfied" with the fat reduction procedure 

on the treated area(s) (Figure 1A). Within the subgroup 

of Chinese participants, 43 of 48 (89.6%; 95% CI, 80.9%-

98.2%) were also "satisfied" or "very satisfied" (Figure 1B).

When the primary analysis was categorized by treat-

ment area, the total number of treatment cycles, and base-

line BMI, the proportion of participants "satisfied" or "very 

satisfied" ranged from 87.1% to 93.1% across treatment 

areas, 80.0% to 92.3% among the most common number 

of treatment cycles received, and 88.5% to 90.7% among 

the baseline BMIs; these proportions were consistent 

among Chinese participants (Table 2). Although numeri-

cally different, there was no statistical difference between 

these groups.

Among all participants, at 8 weeks post first treatment 

and 12 weeks post final treatment, the mean [standard de-

viation, SD] fat volume reduction was quantified as 149.1 

[280.6] mL and 264.8 [411.4] mL, respectively (Figure 2A). 

The reduction was comparable among Chinese partici-

pants, with values of 193.7 [274.2] mL and 299.6 [456.6] mL 

at the respective time points (Figure 2B).

Exploratory Analyses

At 12 weeks post final treatment, the perception of treat-

ment effectiveness showed that 90.6% (95% CI, 85.0%-

96.1%) of all participants achieved "noticeable" or "very 

noticeable" fat reduction (Figure 3A), 97.2% (95% CI, 94.0%-

100.0%) reported at least "a little improvement" (or better) 

in the fit of clothes over the treated areas (Figure 3B), and 

88.7% (95% CI, 82.6%-94.7%) felt treatment results were 

"about what was expected" (or better) (Figure 3C). Similarly, 

among Chinese participants, 91.7% (95% CI, 83.8%-99.5%) 

achieved noticeable or very noticeable fat reduction, 

100.0% (95% CI, 100.0%-100.0%) reported at least a little 

Table 1.  Participant Demographics and Baseline Characteris-
tics (Safety Population)

Parameter All partici-

pants (N = 112)

Chinese parti-

cipants (N = 51)

Gender, n (%)   

  Female 83 (74.1) 36 (70.6)

  Male 29 (25.9) 15 (29.4)

Age (years) 42.5 [9.86] 43.5 [9.19]

   Range (22-62) (29-62)

Weight (kg) 68.9 [11.80] 66.1 [11.67]

   Range (46.0-107.0) (46-95)

BMI (kg/m2) 24.9 [2.78] 24.6 [2.89]

   Range (19.0-30.0) (19.0-30.0)

  18.5 to <25.0, n (%) 55 (49.1) 27 (52.9)

  25.0-30.0, n (%) 57 (50.9) 24 (47.1)

Race/ethnicity, n (%)   

  Caucasian 48 (42.9) 0 (0.0)

  Black/African American 1 (0.9) 0 (0.0)

  Asian—Chinese 51 (45.5) 51 (100)

  Asian—Japanese 0 (0.0) 0 (0.0)

  Asian—Korean 1 (0.9) 0 (0.0)

  Asian—Other 9 (8.0) 0 (0.0)

  Arab/Middle Eastern 1 (0.9) 0 (0.0)

  Other 1 (0.9) 0 (0.0)

Fitzpatrick skin type, n (%)   

  I, II 35 (31.3) 1 (2.0)

  III, IV 67 (59.8) 50 (98.0)

  V, VI 10 (8.9) 0 (0.0)

Values are n (%) or mean [standard deviation]. 



improvement (or better), and 87.5% (95% CI, 78.1%-96.9%) 

felt treatment results were "about what was expected" (or 

better).

At 12 weeks post final treatment, the change in psy-

chosocial impact related to midsection demonstrated im-

provement across all items, corresponding to a decrease 

in moderate-to-extreme affirmative responses to feeling: 

self-conscious (1), anxious (3), bothered (4), and avoiding 

situations (5), and an increase to feeling happy about ap-

pearance (2) (Figure 4). The total mean [SD] impact score 

(transformed sum of all items) improved by 30.7 [19.8] 

points (P < 0.0001) (from 58.3 to 27.6 points) among all par-

ticipants and by 30.0 [18.1] points (P < 0.0001) (from 63.3 to 

33.2 points) among the Chinese subgroup.

At 12 weeks post final treatment, the general procedure 

experience assessment indicated 50.9% of all participants 

felt the procedure was "comfortable" or "very comfortable" 

(Figure 5A), 89.6% were "likely "or "very likely" to have 

other areas treated (Figure 5B), and 93.4% of all partici-

pants would recommend the procedure to a friend (Figure 

5C). Among Chinese participants, 50.0% felt the proce-

dure was "comfortable" or "very comfortable", 89.6% were 

"likely" or "very likely" to have other areas treated, and 

91.7% would recommend the procedure to a friend.

Safety

A total of 65 TEAEs were reported in 24 of 112 (21.4%) 

treated participants, which included 16 of 112 (14.3%) par-

ticipants reporting TEAEs in treatment session 1 and 11 of 

112 (10.3%) in treatment session 2 (Table 3). Of these 24 

participants, 23 participants reported TEAEs as ADEs or 

procedure-related AEs. The most common TEAEs (>2% 

of participants) were pruritus (10/112, 8.9%), medical de-

vice discomfort (7/112, 6.3%), and nausea (3/112, 2.7%). The 

majority of participants who reported the TEAEs reported 

them as mild (19/24, 79.2%) or moderate (4/24, 16.7%) in 

severity. However, 1 participant experienced severe med-

ical device discomfort during the second treatment ses-

sion and subsequently discontinued. One other participant 

discontinued the study due to a serious AE (spontaneous 

Figure 1.  Satisfaction with overall treatment procedure measured by the Cryolipolysis Satisfaction Questionnaire (CSQ item 
1) at 12 weeks post final treatment.

Table 2.  Primary Analysis Data Categorized by Treated Area, 
Total Treatment Cycles, and BMI

Category All participants Chinese participants

Satisfied or very satisfied/

participants assessed 

(N = 106)

Satisfied or very satisfied/

participants assessed 

(N = 48)

n/N1 (%) 95% CI n/N1 (%) 95% CI

Treatment area     

  Abdomen 88/101 (87.1) 80.6-93.7 41/48 (85.4) 75.4-95.4

  Flanks 94/101 (93.1) 88.1-98.0 46/48 (95.8) 90.2-100.0

 � Abdomen and 

flanks

86/96 (89.6) 83.5-95.7 43/48 (89.6) 80.9-98.2

Most common 

treatment cycle 

regimens

    

  24 47/51 (92.2) 84.8-99.5 35/39 (89.7) 80.2-99.3

  16 12/13 (92.3) 77.8-100.0 5/6 (83.3) 53.5-100.0

  12 8/10 (80.0) 55.2-100.0 2/2 (100.0) 100.0-100.0

Baseline BMI 

(kg/m2)

    

  18.5 to < 25.0 46/52 (88.5) 79.8-97.1 23/26 (88.5) 76.2-100.0

  25.0 to <30.0 49/54 (90.7) 83.0-98.5 20/22 (90.9) 78.9-100.0

All participants: at Week 12 for participants who received 1 treatment session 

and Week 20 for those who received 2 treatment sessions. At each treatment 

session, a participant could have received a maximum of 12 cycles. n = number 

of participants within a subcategory; N1 = number of participants with assess-

ments for the corresponding category and represents the denominator for per-

centage values.

764� Aesthetic Surgery Journal 42(7)



Tan et al� 765

miscarriage reported 10 weeks post final treatment), which 

was not considered device- or procedure-related. For 

those participants with mild AEs, 6 had applicators adjusted 

or removed at the time of the AE, with all but 1 AE resolving 

by the time the study completed. The participant with “on-

going” mild treatment site discoloration at the time of study 

completion was prescribed tretinoin as well as hydrocor-

tisone for associated erythema and swelling. In terms of 

concomitant analgesia medications, paracetamol was pre-

scribed in 6 participants, and ibuprofen or codeine phos-

phate were prescribed in 1 participant each, respectively. 

Of those participants with moderate AEs, all AEs resolved 

with no further action taken. There were no unanticipated 

AEs. It should be noted that TEAEs were predominantly re-

ported by participants who received >16 treatment cycles 

(16/24, 66.7%).

DISCUSSION

This was the first international CoolSculpting study to 

enroll participants across 4 countries generating data 

on participant-reported insights and safety from a more 

geographically diverse population. This was also the 

first known study to assess participant satisfaction as 

a primary endpoint for noninvasive fat reduction using 

cryolipolysis by administering 3 questionnaires (CSQ, 

CPIQ-M, and CGPQ) designed to capture PROs more 

reflective of cryolipolysis treatment of the midsection. 

The findings showed that consistently high levels of 

satisfaction were achieved across a range of PRO do-

mains among a diverse population consisting of 42.9% 

Caucasian and 54.5% Asian participants (83.6% of whom 

were of Chinese descent).

Figure 2.  Mean [standard deviation] reduction in fat volume throughout the study.

Figure 3.  Perception of treatment effect measured by the Cryolipolysis Satisfaction Questionnaire (CSQ items 2, 3, and 4) at 12 
weeks post final treatment. All participants are shown in blue charts, and Chinese participants are shown in purple charts. Note: 
9 out of 106 participants were excluded from 3-dimensional imaging analysis due to nonassessable data.



For the primary analysis, 89.6% of all participants were 

"satisfied" or "very satisfied" with their overall treatment re-

sults, with similarly high satisfaction rates among the sub-

group of Chinese participants (89.6%) (Figure 1). Among 

those satisfied or very satisfied participants, the level was 

consistently high (≥80.0%) independent of body areas 

treated, the total number of treatment cycles received, 

and BMI category (Table 2). In comparison with previous 

studies reporting a 63.9% weighted average participant 

satisfaction with the use of the legacy parallel-plate appli-

cators for abdomen/flanks, this study demonstrated signifi-

cant improvement in PROs with the use of CoolAdvantage 

applicators.16-19

There was a progressive reduction in fat volume quanti-

fied by 3D imaging analysis measured as a mean [SD] of 149.1 

[280.61] mL at 8 weeks and 264.8 [411.36] mL at 12 weeks post 

Figure 4.  Change from baseline in psychosocial impact as assessed by the 5-item Cryolipolysis Psychological Impact 
Questionnaire—Midsection (CPIQ-M) at 12 weeks post final treatment. Data presented show moderate-to-extreme affirmative 
responses to each CPIQ-M questionnaire item. BL, baseline; 12 W, 12 weeks post final treatment.

Figure 5.  Treatment procedure experience measured by the Cryolipolysis General Procedure Questionnaire (CGPQ items 1, 2, 
and 3) at 12 weeks post final treatment. All participants are shown in blue charts, and Chinese participants are shown in purple 
charts.
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studies reporting a 63.9% weighted average participant 

satisfaction with the use of the legacy parallel-plate appli-

cators for abdomen/flanks, this study demonstrated signifi-

cant improvement in PROs with the use of CoolAdvantage 

applicators.16-19

There was a progressive reduction in fat volume quanti-

fied by 3D imaging analysis measured as a mean [SD] of 149.1 

[280.61] mL at 8 weeks and 264.8 [411.36] mL at 12 weeks post 

Table 3.  Incidence of TEAEs and SAEs

All participants Chinese participants

System, organ, class preferred term Treatment ses-

sion 1 (N = 112)

Treatment ses-

sion 2 (N = 107)

Treatment ses-

sion 1 (N = 51)

Treatment ses-

sion 2 (N = 50)

Participants with at least 1 TEAE 16 (14.3) 11 (10.3) 12 (23.5) 5 (10.0)

  Mild 14 (12.5) 8 (7.5) 11 (21.6) 4 (8.0)

  Moderate 2 (1.8) 2 (1.9) 1 (2.0) 1 (2.0)

  Severe 0 (0.0) 1 (0.9) 0 (0.0) 0 (0.0)

Gastrointestinal disorders 1 (0.9) 3 (2.8) 1 (2.0) 2 (4.0)

Abdominal tenderness (mild) 1 (0.9) 0 (0.0) 1 (2.0) 0 (0.0)

Nausea (all mild) 0 (0.0) 3 (2.8) 0 (0.0) 2 (4.0)

General disorders/administration site 

conditions

3 (2.7) 5 (4.7) 1 (2.0) 1 (2.0)

Medical device discomfort (6 mild, 1 

severea)

2 (1.8) 5 (4.7) 0 (0.0) 1 (2.0)

Medical device site discoloration (mild) 1 (0.9) 0 (0.0) 1 (2.0) 0 (0.0)

Medical device site erythema (mild) 0 (0.0) 1 (0.9) 0 (0.0) 1 (2.0)

Injury, poisoning, and procedural com-

plications

1 (0.9) 2 (1.9) 0 (0.0) 1 (2.0)

Cold burn (moderate) 0 (0.0) 1 (0.9) 0 (0.0) 0 (0.0)

Postprocedural swelling (1 mild, 1 mod-

erate)

1 (0.9) 1 (0.9) 0 (0.0) 1 (2.0)

Musculoskeletal/connective tissue dis-

orders

1 (0.9) 0 (0.0) 1 (2.0) 0 (0.0)

Muscle tightness (mild) 1 (0.9) 0 (0.0) 1 (2.0) 0 (0.0)

Nervous system disorders 2 (1.8) 1 (0.9) 1 (2.0) 1 (2.0)

Dizziness (mild) 0 (0.0) 1 (0.9) 0 (0.0) 1 (2.0)

Paresthesia (1 mild, 1 moderate) 2 (1.8) 0 (0.0) 1 (2.0) 0 (0.0)

Skin and subcutaneous tissue disorders 10 (8.9) 2 (1.9) 9 (17.6) 1 (2.0)

Panniculitis (moderate) 0 (0.0) 1 (0.9) 0 (0.0) 0 (0.0)

Pruritus (all mild) 10 (8.9) 1 (0.9) 9 (17.6) 1 (2.0)

Skin hyperpigmentation (mild) 0 (0.0) 1 (0.9) 0 (0.0) 0 (0.0)

Participants with at least 1 SAEb     

 � Pregnancy, puerperium, and perinatal 

conditions

0 (0.0) 1 (1.3) 0 (0.0) 1 (2.9)

 � Spontaneous abortion (miscarriage, 

moderate)

0 (0.0) 1 (0.9) 0 (0.0) 1 (2.0)

Values are n (%). SAE, serious adverse event; TEAE, treatment-emergent adverse event. aSevere medical device discomfort was experienced by 1 participant who 

received 5 treatment cycles. AE dictionary: MedDRA Version 22.0 (MedDRA, Herndon, VA). Participants are counted only once within each category. TEAEs that oc-

curred on or after the date of treatment session 1 and before the date of treatment session 2 were counted for treatment session 1; TEAEs that occurred on or after the 

date of treatment session 2 were counted for treatment session 2. Total column includes TEAEs in both treatment sessions. bFor gender-specific TEAEs, percentages 

are relative to the number of participants of the appropriate gender.



final treatment (Figure 2). Upon further review, this reduction 

was observed in treatment plans utilizing a higher number 

of cycles. For those participants receiving 24 treatment 

cycles, a mean reduction of 334 [455.13] mL was quantified 12 

weeks post final treatment. In comparison, a mean reduction 

of 259.7 [311.19] mL and 176.6 [433.77] mL was quantified in 

those participants who had 16 or 12 treatment cycles in their 

treatment plan, respectively. Overall, significant variance in fat 

A B

C D

E F

G H

Figure 6.  Two-dimensional and 3D images showing results for a 36-year-old White Caucasian male participant  
(BMI, 24.6 kg/m2) with Fitzpatrick skin phototype III at (A, C, E, G) baseline and (B, D, F, H) 12 weeks post final treatment visit. 
The participant received 24 total treatment cycles over 2 sessions: 8 abdomen (2 upper and 6 lower), and 8 each flank. The 
participant achieved a total 3D volume change of –967 mL from baseline and was “very satisfied” with the overall results of 
the treatment. The 3D images illustrate volume difference by an “elevation color map” in which smaller negative volumes 
are light blue and larger negative volumes are dark blue. The silhouette images illustrate contour change by overlay of the 
posttreatment transparency shadow on top of the pretreatment image. 3D, 3-dimensional. Reproduced with permission from  
AbbVie (Chicago, IL).
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volume reduction was noted. Numerous contributing factors 

may have included a procedural difference in standard image 

capture across the 7 different study sites (ie, subject posture 

and/or clothing, camera operator use) as well as identifica-

tion and isolation of the area of interest (AOI). The latter was 

a contributing factor in the inability to assess the image data 

of at least 9 participants and may represent an inherent lim-

itation in assessing a large surface area such as the midsec-

tion (abdomen and flanks) of the body. In a small single-site 

split-body study (N = 11), which also utilized 3D imaging to 

assess subcutaneous fat volume reduction of the flank fol-

lowing cryolipolysis, an absolute mean difference of 39.6 mL 

(P < 0.0001) between treated (56.2 [25.6] mL) and untreated 

(16.6 [17.6] mL) flank at 2 months following a single treatment 

cycle was quantified.8 Notably, the volume loss observed in 

the untreated flank was attributed to subject weight fluctu-

ations and/or limitations of the precision of the software in 

calculating volume change in the AOI. These insights may 

corroborate the observations in our much larger study and 

highlight the need for further refinement of 3D image analysis 

as a consistent and reliable tool to assess volume changes 

occurring in the midsection of the body. Representative pre- 

and posttreatment photos show visual improvements in body 

contour corresponding with treatment details and 3D volume 

change (Figure 6, Supplemental Figure 2, and Videos 1 and 2, 

available online at www.aestheticsurgeryjournal.com; videos 

reproduced with permission from AbbVie, Chicago, IL).

Ultimately, the perception of fat reduction from the 

participant’s perspective revealed that 90.6% achieved 

"noticeable" or "very noticeable" fat reduction, whereas 

nearly all (97.2%) noticed an improvement in the fit of their 

clothing (ranging from "a little" to "a lot"), and 88.7% felt that 

the treatment results met or exceeded their expectations 

(Figure 3). Aligned with these perceptions, an improvement 

in every item on the psychosocial impact questionnaire 

was observed (decrease in moderate/extreme affirmative 

response). Further, the proportion of participants reporting 

they were "very" or "extremely happy" with their appearance 

was >70% after treatment compared with 6.3% at baseline 

(Figure 4). Among the most positive impacts was the de-

crease from 78.4% to 25.5% in the affirmative response to 

avoiding certain places or situations for all participants and 

from 89.6% to 39.6% for Chinese participants.

Because most treatment plans included treatment of both 

the flanks and abdomen (96/106, 90.6%) and nearly all in-

cluded ≥12 treatment cycles (96/106, 90.6%), the CGPQ was 

important to assess how well treatment plans were toler-

ated and whether treatment discomfort corresponded with 

a lack of perceived treatment value. Although almost half of 

the participants reported they were either "uncomfortable" 

(41.5%) or "very uncomfortable" (7.5%), a high proportion 

(89.6%) were still "likely" (or "very likely") to consider treating 

a different body area; furthermore, 93.4% would consider re-

commending the treatment to a friend (Figure 5).

Two participants were "dissatisfied" or "very dissatisfied" 

with their overall treatment results; one of these participants 

received 12 treatment cycles, and the other received 24. Both 

found the procedure "uncomfortable" or "very uncomfortable," 

and neither achieved a measurable fat reduction by 3D im-

aging or noticed any significant improvement in appearance 

at 12 weeks post final treatment. Had the sharing of pre- and 

posttreatment images with those participants been permitted 

(as is typical in clinical practice to demonstrate improvement), 

it may have improved the perceived effectiveness in those 

2 cases. However, further investigation is needed to assess 

why there was no measurable change or perceived improve-

ment after receiving a comprehensive treatment plan.

From a safety perspective, cryolipolysis treatment plans 

comprising up to 24 treatment cycles were shown to be 

well-tolerated among the entire safety population. The ma-

jority (95.8%) of TEAEs were mild or moderate in severity. 

However, 2 participants discontinued the study prema-

turely: 1 following a spontaneous miscarriage (reported as 

unrelated to the study procedure by the investigator), and 

1 following severe discomfort during a second treatment 

session. The majority of the TEAEs were reported in parti-

cipants receiving ≥16 treatment cycles.

Some apparent limitations in this study include the lack 

of randomization and controls in the study population, pos-

sible limitations inherent to the 3D imaging method used 

to assess the midsection, and the lack of additional meas-

urements (independent blinded review of before-and-after 

photography, caliper/tape measure, or ultrasound) to cor-

roborate or contradict 3D image findings and participant 

satisfaction reported outcomes. With a limited number 

of studies utilizing 3D imaging to assess subcutaneous 

fat reduction of the abdomen and flanks, more studies 

are needed to establish the utility of this technology in 

this context. Another potential limitation of this study is 

the small number of participants (n = 13; 11.6%) who were 

identified as being non-White or non-Chinese. It is diffi-

cult to make meaningful statistical comparisons across the 

much smaller demographic subgroups, and future studies 

enrolling more diverse participants globally is warranted. 

Finally, an important consideration for the interpretation of 

the PRO data in this study is that there was no participant 

cost associated with receiving the treatment, which has 

the inherent potential to bias questionnaire responses.

CONCLUSIONS

This international study reports a high level of participant 

satisfaction in participants receiving cryolipolysis for their 

abdomen and/or flanks. Effectiveness measured as PROs 

and safety endpoints were consistently comparable across 

different ethnic subgroups regardless of the number of 

treatment cycles in the treatment plan, treated body area, 

or BMI category.

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjab421#supplementary-data
http://www.aestheticsurgeryjournal.com
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