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Background—Scarring represents a significant biomedical burden in clinical medicine. 

Mechanomodulation has been linked to scarring through inflammation, but until now a systematic 

approach to attenuate mechanical force and reduce scarring has not been possible.

Methods—The authors conducted a 12-month, prospective, open-label, randomized, multicenter 

clinical trial to evaluate abdominoplasty scar appearance following postoperative treatment with 

the embrace Advanced Scar Therapy device to reduce mechanical forces on healing surgical 

incisions. Incisions from 65 healthy adult subjects were randomized to receive embrace treatment 

on one half of an abdominoplasty incision and control treatment (surgeon's optimal care methods) 

on the other half. The primary endpoint for this study was the difference between assessments of 

scar appearance for the treated and control sides using the visual analogue scale scar score.

Results—Final 12-month study photographs were obtained from 36 subjects who completed at 

least 5 weeks of dressing application. The mean visual analogue scale score for embrace-treated 

scars (2.90) was significantly improved compared with control-treated scars (3.29) at 12 months 

(difference, 0.39; 95 percent confidence interval, 0.14 to 0.66; p = 0.027). Both subjects and 

investigators found that embrace-treated scars demonstrated significant improvements in overall 

appearance at 12 months using the Patient and Observer Scar Assessment Scale evaluation (p = 

0.02 and p < 0.001, respectively). No serious adverse events were reported.

Conclusions—These results demonstrate that the embrace device significantly reduces scarring 

following abdominoplasty surgery. To the authors’ knowledge, this represents the first level I 

evidence for postoperative scar reduction.

Scarring and fibrosis following tissue injury represent an enormous medical burden.1,2 As 

humans have evolved, our response to injury has put a premium on the rapid restoration of 

tissue integrity by means of scar or fibrosis at the expense of form, function, and 

appearance. Virtually all tissue in the body, when injured, will repair with a scar.3 Although 

the scar does not appear or function like normal uninjured tissue, it is evolutionarily 

preferable to a chronic or nonhealing wound. Examples of fibrosis/scarring in medicine 

include chronic conditions such as pulmonary fibrosis, hepatic cirrhosis, and stromal 

reaction around a tumor, in addition to scarring after an acute injury such as a traumatic 

laceration, elective surgical procedure, or a myocardial infarction.

A frequent example of scarring or fibrosis occurs after cutaneous injury. It is estimated that 

there are approximately 80 million operations per year in the United States and upward of 

250 million worldwide.4–6 In addition to surgical incisions, there are also more than 12 

million traumatic skin lacerations treated in emergency departments annually in the United 

States alone.7 Whether the origin of the injury occurs in the operating room or is the result 

of trauma, once the wound is closed, the body goes through a predictable series of wound 

healing phases, ultimately resulting in a mature scar.3 Although much is known about the 

reepithelialization, extracellular matrix deposition, and remodeling phases of wound healing, 

there have still been very few advances in scar modulation.

Many products on the market are used for post-surgical improvement of scarring, but 

evidence supporting the efficacy of these products is limited. Products currently used to 

improve scar appearance include silicone gels, sheets and tapes,8–10 and topical creams 

containing agents such as retinoic acid and onion extract.11 Although there have been 
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multiple randomized controlled trials evaluating the efficacy of silicone gels,12–14 the 

overall quality of evidence is limited.15 In terms of level I evidence, there have been few 

studies documenting a signifi-cant reduction in scarring. The most recent example, Juvista 

(Renovo Group Plc, Bristol, United Kingdom), did not meet the study endpoint in a phase 3 

trial using an injectable biologic approach to minimize cutaneous scarring after an 

incision.16

This article reports on a randomized controlled trial using a simple device that is applied 

postoperatively to minimize scar formation. We sought to evaluate whether the embrace 

Advanced Scar Therapy device (Neodyne Biosciences, Inc., Menlo Park, Calif.) improved 

scar appearance following postoperative treatment. The device offloads tension, which is 

known to be a causative factor for the development of wide and hypertrophic scars in 

humans.17 The clinical indication for this randomized controlled trial was abdominoplasty, 

which requires a long incision such that one half of the scar may be used for the active 

treatment and one half for a control treatment, allowing each subject to serve as their own 

control. This is a challenging site prone to thick and cosmetically poor scars. In spite of the 

challenging nature of this indication, at 1 year follow-up, the results demonstrated a 

statistically significant improvement of the scar on the embrace-treated side compared with 

the control-treated side.

SUBJECTS AND METHODS

The Scar Prevention and the Clinical Effectiveness of a Novel Mechanomodulating Polymer 

(REFINE) trial was a prospective, open-label, randomized (with subjects as their own 

control), multicenter study to evaluate the use of the Neo-dyne embrace device to improve 

the aesthetic outcome of scars following abdominoplasty surgery. Procedures were 

performed by 12 surgeons at 12 surgery centers between June of 2011 and May of 2012. No 

important changes were made to the methods after trial commencement. This trial was 

approved by the University of Texas Southwestern Medical Center Institutional Review 

Board (Dallas, Texas), the Brooke Army Medical Center Institutional Review Board (Fort 

Sam Houston, Texas), and the Schulman Associates Institutional Review Board, Inc. 

(Cincinnati, Ohio). The study sponsor, Neodyne Biosciences, Inc., which provided the 

embrace devices, received funding for this study from the Armed Forces Institute of 

Regenerative Medicine (no. W81XWH-08-2-0032, Department of Defense).

Subjects

Male and female subjects aged 18 to 65 years who had undergone a de novo abdominoplasty 

within 1 week (4 to 8 days) of treatment application were eligible if their incision was 

aesthetically similar throughout its full length. Exclusion criteria included subjects with a 

history of collagen vascular disease, cutis laxa, connective tissue disease, psoriasis, or lupus; 

subjects diagnosed with scleroderma; subjects with known adverse reactions to Steri-Strip 

tapes (3M, St. Paul, Minn.), medical tapes, or adhesives; subjects with oozing, dehiscence, 

nonclosed/healed incisions at the time of first application; subjects unable to maintain 

adequate care of incision; subjects with a body mass index greater than 30 or weight loss of 

greater than 100 lb within 6 months from the date of abdominoplasty; subjects that currently 
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smoke; subjects taking steroid therapy within 2 months from the date of study enrollment; 

and subjects that did not qualify in the opinion of the investigators. Basic demographic and 

clinical variables were collected for each subject and did not affect enrollment except as 

described above. Seventy-three subjects were initially assessed for eligibility, with four 

excluded because of a body mass index in excess of 30 and two excluded after canceling 

surgery.

Device

The embrace device consists of an applicator that holds and, on activation, strains a 16 × 5-

cm or 6 × 4-cm silicone elastomeric dressing. On application, the dressing adheres to the 

skin by means of a pressure-sensitive silicone adhesive (Fig. 1). This device is U.S. Food 

and Drug Administration cleared for commercial use.

Treatment

After meeting all eligibility criteria, 67 subjects were enrolled. Each subject underwent 

routine abdominoplasty surgery under general anesthesia, and wounds were closed using 

suture techniques according to the surgeon's standard of care. (See Table, Supplemental 
Digital Content 1, which shows incision closure technique, http://links.lww.com/PRS/B68.) 

Following surgery, one half of the newly closed wound was randomized to be treated with 

the embrace device and one half was randomized to treatment according to the physician's 

optimal postsurgical method. (See Table, Supplemental Digital Content 2, which shows 

standard of care for control incisions, http://links.lww.com/PRS/B69.) Randomization was 

accomplished by opening a sealed envelope containing instructions to assign embrace 

treatment to the left or right portion of the incision. The randomization list and envelopes 

were generated randomly by the study statistician before enrollment. The selected side was 

treated with the embrace device throughout the duration of the study. The embrace device 

was initially applied to approximately half of each incision by the health care provider at 1 

week (4 to 8 days) after surgery. Subjects returned to the investigator's office weekly for 

removal of the embrace device and reapplication of a new device for up to 13 weeks or 

visits, with additional visits at 6 and 12 months from the date of the procedure for 

photographic evaluation and study exit.

Assessment and Outcomes

Performance was evaluated by comparing Patient and Observer Scar Assessment Scale and 

visual analogue scale scar scores as described below for the embrace-treated and control-

treated incision sites at the 6- and 12-month study endpoints. Additional Patient and 

Observer Scar Assessment Scale data were recorded from subjects and investigators at 7, 9, 

11, and 13 weeks. No changes to trial outcomes were made after the trial commenced.

The Patient and Observer Scar Assessment Scale system was defined and validated by van 

de Kar et al. in 200518 and Truong et al. in 2007.19 The evaluation consists of a 10-point 

numerical rating scale, ranging from a score of 1 for normal skin to a score of 10 for the 

worst scar imaginable, as described previously.18 The visual analogue scale scar scoring 

system was developed by Duncan et al. in 2006.20 This evaluation consists of a 10-cm line 

representing scar quality, with 0 representing normal skin and 10 indicating a poor scar. The 
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embrace-treated portion and control-treated portion were evaluated independent of each 

other by three blinded board-certified plastic surgeons who are not otherwise affiliated with 

this study or the study sponsor.

Statistical Analysis

Results from our earlier study indicate that the standard deviation of the paired differences 

in visual analogue scale scores would not be expected to exceed 1.46. Should the embrace 

dressing, on average, show an improvement of at least 0.58 point over the control treatment, 

52 subjects would provide 80 percent power to test the study hypothesis at the two-sided 

0.05 alpha level.

The visual analogue scale results are expressed as mean values for the treatment and control 

incisions, and the mean difference is presented along with 95 percent confidence intervals. 

Statistical analysis of visual analogue scale scores was carried out using a paired t test on the 

average reviewer score for each scar section; normality was established using the Shapiro-

Wilk test (p = 0.28). Patient and Observer Scar Assessment Scale results were evaluated 

using a Wilcoxon signed rank test for both observer and subject assessments, and are 

represented graphically as mean values ± standard error of the mean. No adjustments were 

made for multiple hypothesis testing. A value of p < 0.05 was considered statistically 

significant for all comparisons.

RESULTS

Between June of 2011 and May of 2012, a total of 67 subjects were initially enrolled in this 

study, with 36 subjects completing at least 5 weeks of dressing application and providing the 

final 12-month study photographs (Fig. 2). Procedures were performed by 12 plastic 

surgeons at 12 surgical centers in the United States. (See Table, Supplemental Digital 
Content 3, which shows clinical site distribution, http://links.lww.com/PRS/B70.) Subject 

ages ranged from 24 to 65 years, with an average age of 42.6 years, and 35 of the 36 

participants providing the 12-month photograph results were female patients. Based on self-

reported race and ethnicity data (using options defined by the investigator), 55.6 percent of 

subjects were white non-Hispanic, 19.4 percent were white Hispanic, 11.1 percent were 

black, 5.6 percent were Asian, and 8.3 percent were other (Table 1).

Of the 31 subjects that did not complete the 12-month study exit, two were exited before 

treatment (one because of a body mass index out of range and the other as a result of 

missing the treatment window). Early termination occurred in an additional 18 subjects. Of 

these, 13 were related to irritation or a rash, one because of a wound-site infection, and four 

for miscellaneous reasons. An additional 11 subjects completed treatment but did not return 

for their 12-month follow-up.

Scar images were obtained at 6 and 12 months after the abdominoplasty procedure, and the 

embrace-treated and control-treated images for all subjects were evaluated independently in 

a blinded fashion by three board-certified plastic surgeons using the visual analogue scale 

(Figs. 3 and 4). That is, each image was graded not in comparison to the contralateral side 

but as a single image. The mean visual analogue scale score for treated scars (2.90) was 
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significantly less than that of the control scars (3.29) at 12 months (difference, 0.39; 95 

percent CI, 0.14 to 0.66; p = 0.027).

In addition to the objective visual analogue scale photographic analysis, treating physicians 

and subjects were asked to evaluate each scar using the Patient and Observer Scar 

Assessment Scale system. This evaluation is of importance because the treating physician 

uses three-dimensional examination and palpation to grade the scar. Similarly, subjects 

grade the scars based on real-life visual and topographic information. Investigators and 

subjects each rated embrace-treated and control-treated scars on seven categories using the 

Patient and Observer Scar Assessment Scale at 7, 9, 11, and 13 weeks, and at 6 and 12 

months (Table 2). Investigators found that at 12 months, the embrace-treated scars 

demonstrated signifi-cant improvements in pigmentation (p < 0.001), pliability (p < 0.001), 

relief/roughness (p = 0.006), and vascularity (p = 0.004), in addition to overall opinion (p < 

0.001). Subjects rated embrace-treated scars significantly better according to irregularity (p 

= 0.03), thickness (p = 0.01), stiffness (p = 0.002), and overall opinion (p = 0.02).

The evaluations at multiple time points allowed comparison of the difference between the 

embrace-treated incisions and the control-treated incisions over time. Both subjects and 

investigators noted significant improvements in their overall opinion as early as 9 weeks 

postoperatively (p = 0.02 and p < 0.001, respectively). Figure 5 shows that, in the opinions 

of the treating surgeons and subjects, the difference remained consistent over time. This is 

powerful, as it was important to know that any advantage at the end of treatment is not 

dissipated over a larger sample of treatment weeks. In addition, the overall Patient and 

Observer Scar Assessment Scale scores for both investigators and subjects decreased 

monotonically from 9 weeks to 12 months for embrace-treated scars.

To determine whether the embrace device exhibited differential efficacy according to certain 

subject variables, we constructed a linear model to evaluate whether age, race, body mass 

index, or Fitzpatrick skin type were predictive of 12-month visual analogue scale scores. We 

found no significant contribution according to age (p = 0.36), body mass index (p = 0.73), 

Fitzpatrick skin type (p = 0.47), or race (p = 0.48, p = 0.38, p = 0.74, p = 0.86, and p = 0.88 

for white, Hispanic, black, Asian, and other, respectively). These results suggest that the 

effect of the embrace device is not specific to one or more subpopulations identifiable by 

these variables.

Many patients believe that they heal with “bad scars.” In contrast, very few patients believe 

that they heal with only a fine scar that is hardly visible. We examined whether the embrace 

device would be more effective in reducing scarring for patients who healed with scars that 

were rated worse by the investigator (surgeon) on the Patient and Observer Scar Assessment 

Scale. Importantly, in these subjects, the difference in Patient and Observer Scar Assessment 

Scale score was more dramatic both clinically and statistically (embrace-treated, 2.36; 

control-treated, 4.79; difference, 2.43; p < 0.001).

Furthermore, we evaluated whether subjects who dropped out of the study may have been 

those preinclined to experience less improvement with the embrace device, thus 

confounding our final evaluation. As 9 weeks was the first statistically significant time point 
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for overall subject evaluation with the Patient and Observer Scar Assessment Scale, we used 

these data to compare the ratings of those subjects that did return for final evaluation at 12 

months and those that did not. We found no statistically significant difference between 

absolute assessments of the treated incision between these groups at the 9-week time point 

(p = 0.32). In addition, at the 9 week assessment, when we compared the deltas (differences 

between overall assessment of treated side versus control side), we found no statistically 

significant difference between those patients who did or did not return for final evaluation (p 

= 0.28). These data suggest that early dropouts did not play a strong role in confounding our 

analysis.

Subjects were asked to rate their general satisfaction by answering three questions regarding 

their study participation. They were asked to compare the embrace-treated side with the 

control-treated side with regard to the minimization of scarring of their incision. Seventy-

one percent of subjects (71.4 percent) indicated they were either “satisfied” or “very 

satisfied,” with no subjects selecting “dissatisfied” or “very dissatisfied.” (See Table, 
Supplemental Digital Content 4, which shows subject exit questions I, http://
links.lww.com/PRS/B71.) Second, they were asked how likely they would be to recommend 

the embrace treatment to a friend. Seventy-four percent of subjects (74.3 percent) indicated 

they were either “likely” or “very likely” to recommend the treatment. (See Table, 
Supplemental Digital Content 5, which shows subject exit questions II, http://
links.lww.com/PRS/B72.) Third, they were asked, if they were to have another procedure 

that might leave a scar, how likely would they be to use the embrace treatment again. 

Seventy-seven of subjects (77.2 percent) indicated they were “likely” or “very likely” to use 

the embrace treatment in a subsequent procedure.

Because the embrace device is a topical treatment with no active chemical or biological 

agents, we did not expect to see any serious adverse events, and in fact none were reported. 

Skin irritation sufficient to terminate treatment occurred in 13 subjects, one subject 

developed a wound-site infection leading to withdrawal from the study, and one experienced 

an allergic reaction. An additional 59 nonserious adverse events were reported and officially 

designated as “other,” including mild irritation, erythema, and rash. No serious adverse 

events were reported.

DISCUSSION

To our knowledge, this study represents the first pivotal level I evidence for postoperative 

scar reduction. Our data strongly support that the embrace device significantly reduces 

scarring after excisional wound closure.

The embrace device has a mechanism of action that is based on surgical principles currently 

used to minimize scarring. During an operation, surgeons strive to make incisions that 

follow the relaxed tension lines on the body, so-called Langer lines. This strategy is used 

because tension is well known to increase scarring. The embrace device is designed to shield 

the healing incision from the natural tension that is inherent in any break in skin that must be 

pulled together to close a wound. Previous preclinical and first-in-human data initially 

demonstrated that this mechanism of action was effective in scar mitigation in both pigs and 
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humans.21 The impact of offloading tension is attractive when compared with targeting a 

single gene or protein for minimizing scarring, as hundreds or perhaps thousands of genes 

modulate in response to mechanical forces during wound repair.17

Abdominoplasty incisions were selected for this trial for several reasons. First, the wounds 

are closed under considerable tension, which presents the most challenging test of a product 

intended to modulate the mechanical environment of a healing wound. One could postulate 

that if the device was effective in shielding the healing wound under this challenging 

mechanical environment, it would be effective in incisions closed under less strain. Second, 

the length of the incision is ideal for a randomized controlled design so that each subject can 

serve as his or her own control. This is important, as it allows for the most rigorous direct 

comparison of two treatment arms on the same subject and completely avoids subject-to-

subject variability as a confounding factor when comparing two treatment types. 

Furthermore, because of the high-tension closure, abdominoplasty scars are well known to 

be wide and surgeons have developed their own individual postoperative approaches for scar 

mitigation. It is important to emphasize that the surgeons participating in this trial were 

asked to use their optimal treatment to mitigate scars as the control treatment, making this in 

essence a comparative effectiveness study. Thus, based on a very challenging indication and 

compared to each surgeon's optimal treatment regimen, this study strongly supports the use 

of the embrace device to effectively mitigate scarring postoperatively.

Endpoint analysis included evaluation of scars using both a blinded analysis by visual 

analogue scale scoring by three independent board-certified plastic surgeons and Patient and 

Observer Scar Assessment Scale scoring from both the treating surgeon and the subject at 12 

months after abdominoplasty. The choice of the 12-month endpoint allows time for the 

majority of repair and remodeling to occur. At shorter endpoints such as 3 months, scar 

remodeling is not complete. The visual analogue scale is an established method for scar 

analysis and has been used in numerous other scar trials.22 However, the visual analogue 

scale only allows a two-dimensional assessment of the wound. Despite this limitation, our 

visual analogue scale data showed a significant difference between embrace-treated and 

control-treated sides. The Patient and Observer Scar Assessment Scale data from both 

treating surgeons and subjects include three-dimensional assessment and palpation, and 

provide what may be a more comprehensive and relevant assessment of the result. The 

treating surgeon's assessment of pigmentation, pliability, relief, vascularity, and overall 

opinion shared a highly significant difference in favor of embrace treatment. Similarly, the 

subject's assessment of irregular contour, thickness, stiffness, and overall opinion of the scar 

was highly significant in favor of the embrace-treated scar.

It was also important to follow the Patient and Observer Scar Assessment Scale data from 

both subjects and investigators over time to account for scar remodeling and maturation. The 

overall Patient and Observer Scar Assessment Scale scores for both decreased 

monotonically from 9 weeks to 12 months for embrace-treated scars. Alternatively viewed, 

this means that the opinion is more favorable on the embrace-treated side of the incision at 1 

year than it was at 9 weeks. It is worth emphasizing this, because wound repair is a complex 

biological process that goes through an ordered series of events involving cell migration, 

matrix deposition, and turnover. Furthermore, after 8 to 12 weeks, the remodeling portion of 
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the wound can take up to 1 year or even longer; thus, it was important to capture the opinion 

of the treating surgeon, and the subject, over the 1-year time frame.

In contrast to other technologies that specifically examined only hypertrophic or keloid 

scars, in the present study, we examined the entire spectrum of human scar formation 

following surgery. As expected, the results of this trial were significantly more dramatic 

(reducing scarring) in the patients with the worst scars as quantified by the surgeon (treating 

physician).

CONCLUSIONS

In conclusion, the results of this randomized controlled trial strongly support that the 

embrace device minimizes scarring in a challenging surgical procedure over a 1-year time 

period. Furthermore, the differences were significant between embrace-treated and control-

treated groups when analyzed by blinded reviewers using visual analogue scale 

photographic assessment and/or treating physicians and patients using the Patient and 

Observer Scar Assessment Scale.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Schematic depiction of the embrace device. (Above, left) The embrace device used in the 

clinical trial is a 16x5-cm silicone elastomeric dressing that adheres to the skin using a 

pressure-sensitive silicone adhesive. (Above, center) The user initially opens the applicator 

approximately 45 degrees and (above, right) the protective liner is peeled back from the 

adhesive dressing. (Second row, left) The applicator is then fully opened 180 degrees to 

strain the dressing. (Second row, right) Once fully opened, the device is ready for 

application. (Third row, left) The dressing is applied directly over the center of the closed 
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incision, and (third row, right) the user firmly presses or rubs the applicator to activate the 

adhesive. (Below, left) Tabs at the end of the applicator are pulled away to release the 

dressing and the applicator is discarded, (below, right) after which the dressing remains on 

for approximately 7 days.
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Fig. 2. 
Flow diagram of clinical trial. Seventy-three subjects were initially assessed for eligibility, 

with four excluded because of a body mass index (BMI) in excess of 30 and two excluded 

after canceling surgery. In addition, two were excluded after enrollment but before treatment 

(one because of a body mass index out of range and the other as a result of missing the 

treatment window). A total of 65 subjects underwent randomization (self as control), with 

half of each incision allocated to receive either embrace or control treatment. Eighteen 

subjects did not complete the study, with 13 discontinuing because of skin irritation, one 

because of a wound-site infection, and four for miscellaneous reasons. An additional 11 

subjects completed treatment but were subsequently lost to follow-up, resulting in 36 

subjects included in the final analysis.
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Fig. 3. 
Photographic evaluation. (Above and second row) Patient at 6 months after abdominoplasty 

surgery. (Above) entire view of abdominoplasty scar. (Second row, left) The embrace-treated 

side and (second row, right) the control-treated side. The mean visual analogue scale scores 

for treated and control incisions were 2.13 and 6.87, respectively. Overall subject Patient 

and Observer Scar Assessment Scale scores were 5 for the treated and 10 for the control 

incision. Overall investigator Patient and Observer Scar Assessment Scale scores were 2 for 

the treated and 5 for the control incision. (Third row and below) Patient at 12 months 

following abdominoplasty surgery. (Third row) Entire view of abdominoplasty scar. (Below, 

left) The embrace-treated side and (below, right) the control-treated side. The mean visual 

analogue scale scores for treated and control incisions were 2.60 and 5.27, respectively. 

Overall subject Patient and Observer Scar Assessment Scale scores were 2 for the treated 

and 7 for the control incision. Overall investigator Patient and Observer Scar Assessment 

Scale scores were 2 for the treated and 6 for the control incision.
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Fig. 4. 
Photographic evaluation. (Above and second row) Patient at 6 months after abdominoplasty 

surgery. (Above) Entire view of abdominoplasty scar. (Second row, left) The embrace-

treated side and (second row, right) the control-treated side. The mean visual analogue scale 

scores for treated and control incisions were 4.52 and 5.90, respectively. Overall subject 

Patient and Observer Scar Assessment Scale scores were 10 for the treated and 10 for the 

control incision. Overall investigator Patient and Observer Scar Assessment Scale scores 

were 2 for the treated and 4 for the control incision. (Third row and below) Patient at 12 

months after abdominoplasty surgery. (Third row) Entire view of abdominoplasty scar. 

(Below, left) The embrace-treated side and (below, right) the control-treated side. The mean 

visual analogue scale scores for treated and control incisions were 2.53 and 4.40, 

respectively. Overall subject Patient and Observer Scar Assessment Scale scores were 4 for 
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the treated and 10 for the control incision. Overall investigator Patient and Observer Scar 

Assessment Scale scores were 1 for the treated and 4 for the control incision.
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Fig. 5. 
Evolution of scar appearance over time. Graph illustrating overall scar appearance as 

measured by (above) subjects and (below) investigators using the Patient and Observer Scar 

Assessment Scale (POSAS) at all recorded time points. Error bars represent standard error 

of the mean. Tx, treatment; Ctrl, control.

Longaker et al. Page 17

Plast Reconstr Surg. Author manuscript; available in PMC 2015 May 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Longaker et al. Page 18

Table 1

Subject Demographics

Characteristic Value (%)

Male-to-female ratio 1:35

Age, yr

    Mean ± SD 42.6 ± 9.9

    Range 24-65

BMI

    Mean ± SD 23.3 ± 2.8

    Range 18.8-30.4

Race

    White non-Hispanic 20 (55.6)

    White Hispanic 7 (19.4)

    Black 4 (11.1)

    Asian 2 (5.6)

    Other 3 (8.3)

Fitzpatrick skin type score

    Mean ± SD 20.2 ± 6.4

    Range 8-31

    Type I 0 (0)

    Type II 9 (25.0)

    Type III 21 (58.3)

    Type IV 4 (11.1)

    Type V 2 (5.6)

BMI, body mass index.
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Table 2

Patient and Observer Scar Assessment Scale Evaluation at 12 Months

Treatment Control p

Subject evaluation

    Color 3.80 4.31 0.10

    Irregular 3.46 4.29
0.03

*

    Itching 1.40 1.29 0.68

    Painful 1.00 1.06 0.22

    Thickness 2.86 3.97
0.01

*

    Stiffness 2.63 3.77
0.003

†

    Overall opinion 3.66 4.66
0.02

*

Investigator evaluation

    Pigmentation 1.61 2.69
<0.001

‡

    Pliability 1.67 2.25
<0.001

‡

    Relief 2.56 3.11
0.006

†

    Surface area 2.92 2.81 0.90

    Thickness 3.36 3.50 0.39

    Vascularity 1.67 2.25
0.004

†

    Overall opinion 1.61 2.50
<0.001

‡

*
p < 0.05.

†
p < 0.01.

‡
p < 0.001.
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