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■ ABSTRACT

Introduction: Considering that nearly 51 million surgeries 
are performed annually just in the USA, we can state that 
scar hypertrophy is a relevant problem, since a thin, good 
quality scar can be the dividing line between a good outcome 
and an unsuccessful surgery. The objective is to perform a 
bibliographic review of the noninvasive methods currently 
available to prevent postoperative hypertrophic scars and 
discuss their evidence-based effectiveness. Method: A search 
was performed in PubMed, LILACS, and SciELO databases, 
using the terms “scar prevention” and “hypertrophic 
scars,” for clinical trials, meta-analyses, and review articles 
published since 2004 in English or Portuguese language. 
Results and Conclusions: Several studies using silicone 
were found, providing some evidence on its effectiveness; 
only 3 prospective clinical trials using Contractubex® were 
found; 2 controlled, randomized prospective clinical trials 
using 5% imiquimod were found, but only one was double-
blind; one well-designed clinical trial using a micropore  
adhesive tape was found; a similar clinical trial using 
vitamin E did not show good results. Clinical trials on the 
use of massage and local pressure were not found. Despite 
the limitations of the studies, silicone is considered the 
first treatment option for the prevention of postoperative 
hypertrophic scars. There is no evidence proving the 
effectiveness of micropore adhesive tape, massage, local 
pressure, Contractubex, 5% imiquimod, or vitamin E.

Keywords: Hypertrophic scar; Hypertrophic scar/Prevention 
& Control; Cicatrization; Silicone; Vitamin E.
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INTRODUCTION

A hypertrophic scar is defined as “a reddish, 
elevated, sometimes pruritic scar, confined within the 
margins of the original incision”1. Scars may be painful, 
limit joint movement, cause psychological stress, and 
can be detrimental to social life. Considering that 
nearly 51 million surgeries are performed annually 
in the USA alone2, we can state that postoperative 
scar hypertrophy is a relevant problem, since a thin, 
good quality scar can be the dividing line between a 
good outcome or an unsuccessful surgery (Figure 1). 
Considering its importance, several noninvasive 
methods are available for prevention of postoperative 
hypertrophic linear scars: massage, local pressure, 
micropore adhesive tape, silicone, formulations 
containing onion extract (Allium cepa), vitamin E, 
and 5% imiquimod. Thus, the aim of this study was 
to perform a bibliographic review of the noninvasive 
treatments currently available for prevention of 
postoperative hypertrophic scars and to discuss their 
evidence-based effectiveness.

Introdução: Considerando um número estimado de cerca de 
51 milhões de cirurgias a cada ano apenas nos EUA, podemos 
dizer que a hipertrofia cicatricial é um problema relevante, 
já que uma cicatriz fina, de boa qualidade, pode ser a linha 
divisória entre um bom resultado e uma cirurgia malsucedida. 
O objetivo é fazer uma revisão bibliográfica acerca dos métodos 
de tratamento não invasivos atualmente disponíveis para a 
prevenção da hipertrofia cicatricial pós-cirúrgica e discutir 
a sua eficácia baseada em evidências. Método: Foi realizada 
uma pesquisa nas bases de dados Pubmed, Lilacs e SciELO, 
utilizando os termos “scar prevention” and “hypertrophic 
scars”, por ensaios clínicos, meta-análises e artigos de revisão 
publicados a partir de 2004, em inglês ou português. Resultados 
e Conclusões: Foram encontrados vários trabalhos utilizando 
o silicone, proporcionando alguma evidência acerca da sua 
eficácia; foram encontrados apenas três ensaios clínicos 
prospectivos relacionados ao uso do Contractubex®; dois 
ensaios clínicos prospectivos, controlados, randomizados, 
sendo apenas um deles duplo-cego, com o imiquimode a 5%; foi 
encontrado apenas um ensaio clínico bem desenhado utilizando 
o esparadrapo microporoso e outro trabalho relacionado ao uso 
da vitamina E, que não mostrou bons resultados; não foram 
encontrados ensaios clínicos sobre o uso da massagem e da 
pressão local. Apesar das deficiências dos estudos, o silicone 
é considerado a primeira opção na prevenção da hipertrofia 
cicatricial pós-cirúrgica. Não há evidências que comprovem a 
eficácia do esparadrapo microporoso, da massagem, da pressão 
local, do Contractubex, do imiquimode a 5% e da vitamina E.

■ RESUMO

Descritores: Cicatriz hipertrófica; Cicatriz hipertrófica/
Prevenção & Controle; Cicatrização; Silicones; Vitamina E.

Figure 1. Scar hypertrophy after breast reduction surgery.

METHOD

A search of the PubMed, LILACS, and SciELO 
databases was performed, using the terms “scar 
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prevention” and “hypertrophic scars,” for studies 
published since 2004 in English and Portuguese. The 
following inclusion criteria were used for selecting 
the studies: clinical trials, meta-analyses, and review 
articles on noninvasive topical therapies. The most 
relevant prospective clinical trials cited in the review 
articles, but unrelated to the initial search because 
they were published before 2004, were also included. 
Studies published in other languages, experimental 
studies, studies on treatment of burn scars or scar 
hypertrophy, or those using infiltration treatments or 
laser were excluded.

RESULTS

A total of 2,986 references were obtained, from 
which 119 were selected for the review (Table 1).

The following noninvasive methods were used 
to prevent postoperative hypertrophic scars found 
in the selected studies: scar massage, local pressure, 
micropore adhesive tape, silicone, A. cepa, vitamin E, 
and 5% imiquimod.

Table 1. Keywords and results.

Scar prevention

Results Selected

PubMed 1,925 63

LILACS 23 0

SciELO 19 0

Total 1,967 63

Hypertrophic scars

Results Selected

PubMed 943 49

LILACS 54 5

SciELO 22 2

Total 1,019 56

Total 2,986 119

Massage

A study published in 2010 that aimed to validate 
the POSAS® scale (Patient and Observer Scar 
Assessment Scale) for facial scars described division of 
30 patients into 2 groups, the first group being treated 
with silicone gel and the second group with local 
massage. After 2 months, the patients were evaluated 
using the POSAS® scale, and similar good scores were 
obtained in both groups3.

In 2012, a review article was published on the 
role of massage in the management of scars; of the 
10 original articles reviewed in that study, 8 were 
prospective and 2 were case studies. Of the total 147 
patients who received massage therapy in those studies, 
only 30 had postoperative scars. The authors concluded 

that additional, better-designed clinical trials, using 
objective evaluation criteria were required in order to 
establish evidence-based recommendations4.

Local pressure

Studies relating to the use of pressure devices 
for the prevention of postoperative hypertrophic scars 
were not found.

Micropore adhesive tape

In 1995, Reiffel5 published a prospective study 
with 64 patients who were treated with micropore 
adhesive tape applied in the longitudinal direction 
of scars and kept in place for 2 months or more, 
with replacement as and when necessary. The 
author concluded that “the majority of patients 
demonstrated complete satisfaction.”

A randomized clinical trial on a control 
group was published in 2005, in which 70 patients 
who underwent a cesarean section had micropore 
adhesive tape applied to the scar soon after the 
removal of sutures. The study concluded that the 
micropore adhesive tape significantly reduced the 
volume of the scar, as assessed by ultrasonography, 
by an average 0.16 cm3 (95% confidence interval [CI], 
0.05-0.36). The effect of treatment was greater when 
considering only those women who agreed to use the 
adhesive tape during 12 weeks of follow-up6. Four 
patients (12%) had an adverse reaction (cutaneous 
rash) at the site of contact with the tape within the 
first 6 weeks of use, and they were excluded from 
the study. The use of adhesive tape was discontinued 
and the local reactions spontaneously resolved. 
None of the 39 patients, who completed 12 weeks of 
treatment and 6 months of follow-up, developed a 
hypertrophic scar compared with 12 patients (41%) 
in the control group.

Silicone

In 1991, Ahn et al.7 published a prospective 
study wherein a curative product containing silicone 
gel was applied for 12 hours daily to 21 surgical scars 
and observed that the treated scars gained less volume 
after 1 and 2 months of treatment when compared with 
control scars.

In 1996, a prospective clinical study was 
published, evaluating 20 patients who underwent 
reduction mammoplasty and who used a silicone strip 
on the scars on only one of the breasts for 12 hours 
daily for 60 days. Of the untreated scars, 60% had 
hypertrophy, whereas only 25% of the treated scars 
had hypertrophy8.
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In 2001, Gold et al.9 published a controlled, 
randomized clinical trial, in which 96 patients 
submitted to a dermatologic surgery were stratified 
into 2 groups, with one group having a normal 
healing history (low-risk) and the other group with 
a cicatrization history. Within each group, patients 
were randomly divided into 2 groups: the first had 
a silicone strip placed on the scar 48 hours after 
surgery; this was used 24 hours a day for 6 months. 
In the second group, the usual postoperative follow-
up was performed. Of a total of 66 patients, 31 in 
the low-risk group and 35 in the high-risk group 
completed 6 months of study. In the low-risk group, 
no hypertrophic or keloid scar was observed in 
patients who used the silicone strip and only one 
patient who received routine postoperative care 
developed a hypertrophic scar. In the high-risk 
group of 35 patients, 17 used the silicone strip 
and 18 had routine care. Of those who used the 
silicone, 71% (12) did not have a hypertrophic or 
keloid scar, but 29% (5) had a hypertrophic scar; 
of the 18 patients who received routine care after 
surgery, 39% (7) did not have a hypertrophic scar, 
17% (3) developed keloids, and 44% (8) developed 
a hypertrophic scar.

In 2005, a randomized, double-blind, prospec-
tive clinical trial with a control group was performed 
with 50 patients who underwent sternotomy. The 
patients received 2 envelopes, one containing gel 
silicone and the other containing placebo, and they 
were directed to apply the respective contents to 
either half of the scar. After 3 months of follow-up, 
a better score was observed using the Vancouver 
Scale in the half of the scar that received the silicone 
application, when compared to the control group, 
with a statistically significant improvement in the 
evaluated parameters, including pigmentation, 
vascularization, malleability, elevation, pain, and 
redness10.

In 2007, Signorini et al.11 published a study 
with 160 patients assessing the effectiveness of a 
new, clear, self-drying, silicone gel (Dermatix®). 
Patients who had undergone surgery 10 days to 3 
weeks prior for removal of skin lesions were divided 
into 2 groups; in the first group, the silicone gel was 
applied twice daily for 4 months, with additional 
applications recommended after a shower and 
physical activities. Conventional treatments were 
prescribed for the control group such as local 
pressure, corticosteroid injection, or conventional 
silicone gel. All patients were monitored monthly for 

4 months, and the final evaluation was performed 
after 6 months. Of the 80 patients in the group 
treated with silicone, 72 completed the study and 
76 of 80 patients in the control group completed 6 
months of observation. The authors observed that 
67% of the treated scars could be classified as grade 
1 (normal: flat, soft, normal color) compared with 
28% of the scars treated by other methods; 26% 
were grade 2 (mild hypertrophic: slightly elevated, 
moderately hard, light pink color) compared with 
46% of the control group; and 7% were grades 3 and 
4 (hypertrophic and keloidal) compared with 26% 
of the control group.

In 2009, De Giorgi et al.12 published a ran-
domized clinical trial, in which 110 patients who 
underwent skin injury removal were divided into 
treatment and control groups, and were followed 
for 8 months with continuous use of silicone gel 
(twice a day for 60 day). At the end of the follow-up 
period, of the 65 patients who used silicone gel only 
15% (10) had an extended scar, 9% (6) had a hyper-
trophic scar, and none developed a keloid scar. Of 
the 45 patients in the control group, 18% (8) had an 
extended scar, 22% (10) had a hypertrophic scar, and 
11% (5) developed a keloid scar.

In 2010, Radwanski et al. 13 published a 
prospective, noncontrolled study of 128 patients 
with recent scars in the remodeling phase (between 
the removal of sutures and the third month after 
surgery) in whom silicone gel was applied (Kelo-
cote®) over the entire length of the scar twice a 
day for 3 to 6 months. Of the total patients, only 6 
completed the 3 steps of evaluation and the 6 months 
of the study. Using the Vancouver Scale, the authors 
observed a significant improvement in the treated 
scars (p < 0.0001) during the treatment period, in 
particular between the initial and intermediate 
point (in the first 3 months).

In 2010, Rhee et al.14 published a prospective 
study with a control group, in which 40 patients who 
underwent minor surgeries in exposed areas of the 
body were assessed; a silicone strip was used on 
the scar in 20 of these patients 12 hours daily for 3 
months. At the end of the study period, the authors 
observed a statistically significant improvement in 
the evaluated parameters, including pigmentation (p 
= 0.0002), vascularization (p = 0.0002), and elevation 
of the scars (p < 0.0001).

In 2011, Sakuraba et al.15 published a study 
of 9 patients who underwent sternotomy, in which 
the silicone gel was used directly on the surgical 
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incision from 2 weeks after the surgery onwards 
24 hours a day. At the end of 24 weeks, none of the 
patients had keloid scars.

In 2013, Medhi et al.16 published a prospective 
study of 33 patients with recent postoperative scars; 
the patients underwent surgery 10 days to 3 weeks 
prior and silicone gel was applied twice a day for 
3 months, with evaluation using the Vancouver 
Scale. After 3 months, a decrease in elevation was 
observed in 57.6% (19/33) of scars, with significant 
improvements in pigmentation, flexibility, and 
vascularization.

In 2013, Riedel et al.17 published a study of 20 
patients who underwent removal of a costal cartilage 
segment; half of the scar was treated with silicone 
gel for 3 months and the other half was used as a 
control. The scars were evaluated visually; of 19 
patients, only 8 showed improvement, and 10 of 19 
showed worsening on visual evaluation. The authors 
concluded that there were no benefits from using 
silicone gel according to the parameters used.

In 2013, a meta-analysis was published, 
evaluating 20 clinical trials on the use of silicone in 
the prevention and treatment of hypertrophic scars. 
The study demonstrated that silicone reduced the 
incidence of hypertrophic scars in high-risk patients 
(relative risk [RR] 0.46, 95% CI) when compared 
with absence of scar treatment; however, the 
authors emphasized that these studies were highly 
susceptible to bias and concluded that evidence for 
benefit was poor18.

Onion extract (A. cepa)

Onion extract (A. cepa) is a common ingredient 
in some formulations used for the topical therapy 
of scars. Contractubex® (Merz Pharma, Frankfurt, 
Germany) is a gel containing 10% onion extract (A. 
cepa: Cepalina®), 50 IU of heparin, and 1% allantoin.

In 1994, Willital and Heine19 published a study 
of 45 patients who underwent thoracic surgery and 
who were randomly divided into two groups, with 
one group using Contractubex® daily for one year. 
The authors reported a reduction in the width of 
the scars and fewer hypertrophic and keloid scars 
in the treated group than in the control group. The 
authors did not observe a difference in the length or 
elevation of the scars. After one year of observation, 
the scars were classified as “very good” or “good” in 
more than 90% of patients who used the formulation 
and as “good” or “moderate or poor” among nearly 
40 and 60% of untreated patients, respectively.

In 1995, Maragakis et al.,20 published a clinical 
trial with 65 children after thoracic surgeries who 
were randomly divided into 2 groups; one group 
used the onion extract formulation on the scar for 
6 months. The authors reported that 84% of the 
treated scars were classified as “good” or “very 
good” compared to 59% of the scars in the control 
group and that size increase of the treated scars was 
“distinctly” less than in those who were not treated; 
in addition, “very good” tolerability to the product 
was reported in 37 of the 38 patients treated.

In 2003, De Vita Júnior et al.21 published 
a randomized, double-blind clinical trial with a 
control group, with 60 patients who underwent 
reduction mammoplasty or abdominoplasty and 
who applied the onion extract product or placebo on 
the scars from the 21st day after surgery onwards. 
Pictures of the scars were evaluated by 3 surgeons 
who were not part of the study and through clinical 
examinations performed by the researchers 
themselves. The authors concluded that topical use 
for 6 months significantly improved the quality of 
the postoperative scars.

Another study published in 2006, this time 
retrospective and multicentric, with 771 patients 
(555 treated with Contractubex® and 216 with 
intralesional corticosteroid injection), showed that 
Contractubex® was significantly more effective 
than the corticosteroid in reducing the erythema, 
pruritus, and consistency of the hypertrophic scar22.

In 2013, Willital and Simon23 published a 
noncontrolled, observational study, in which 1,268 
patients were treated with Contractubex® by several 
different physicians, and described a significant 
improvement in color, flexibility, and size of scars, 
with an average reduction of 47.8% in elevation 
and 32.5% in width. The authors concluded that 
Contractubex® could be effective in the early 
treatment of scars and could help in the prevention 
of hypertrophic scars; however, a well-designed 
study would be required to prove effectiveness.

A review article published in 2014 by Rabello 
et al.24 concluded that the data were not sufficient to 
demonstrate the effectiveness of Contractubex, and 
no significant improvement in hypertrophic scars 
was observed in those patients.

5% Imiquimod

Imiquimod is an immunomodulator recom-
mended for the treatment of genital warts, actinic 
keratosis, and superficial basal cell carcinoma25. 
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Its mechanism of action is not fully known, but 
imiquimod seems to induce the production of 
proinflammatory cytokines, such as interferon-
alpha (INF-alpha), tumor necrosis factor alpha 
(TNF-alpha), and interleukins, thereby increasing 
collagen degradation. Based on this, Berman and 
Kaufman26 published a prospective clinical trial in 
2002, wherein they evaluated the effect of imiquimod 
in the local recurrence of keloid scars after surgi-
cal excision. Patients were instructed to apply 5% 
imiquimod daily to the scar for 2 months. Of the 11 
keloid scars that completed 24 weeks of observation, 
no local recurrence was observed26.

In 2005, Prado et al.27 published a controlled, 
double-blind, randomized prospective clinical 
study of 15 patients who underwent reduction 
mammoplasty and were divided into 3 groups; in the 
first group, 5% imiquimod (Aldara®, 3M) was applied 
to the left breast and the right breast was used as 
the control; in the second group, the right breast 
was treated and the left one received petrolatum; 
a double-blind treatment was performed in the 
breasts of patients in the third group using Aldara® 
and petrolatum. This study concluded that almost 
all scars treated with Aldara® were less elevated, 
had coloration similar to skin around the scar, and 
scored better on the evaluation scale.

In 2009, Berman et al.28 published a clinical 
trial of 20 patients whose keloid scars were excised 
by shaving; the patients were randomly divided into 
2 groups and instructed to apply 5% imiquimod daily 
for 2 weeks beginning on the evening after surgery, 
and then only 3 times per week as a curative. Only 
8 patients completed the 6 months of the study. The 
authors reported that the local recurrence rate of 
keloids was 37.5% in the treated group and 75% in 
the control group (p = 0.54)28.

Vitamin E

Vitamin E is a fat-soluble vitamin comprising 
a group of 8 structurally-related compounds: 
tocopherols and tocotrienols. In 1999, a randomized, 
double blind clinical trial was published wherein 
15 patients were submitted to Mohs micrographic 
surgery and were treated with an ointment 
containing 320 IU/g of d-α tocopherol (vitamin E), 
twice a day for 4 weeks. The authors concluded that 
90% of patients showed no improvement in scar 
quality and 33% had contact dermatitis29.

In 2010, a single blind, prospective study with 
a control group was published, with 428 patients who 

initiated treatment at the incision site with topical 
vitamin E 15 days before surgery, and then applied it 
twice a day for 30 days in the postoperative period30. 
After 6 months, the family members were asked to 
respond to a questionnaire based on the Vancouver 
Scale. As early as 10 days after the treatment, the 
questionnaire identified a statistically significant 
difference (p = 0.004) in the aesthetic result between 
the treated groups and the control. At the end of 
6 months, the questionnaire showed that 96% of 
patients in the treated group showed a “very good 
aesthetic result” and 4% showed a “good” result, 
whereas the control group showed that only 78% of 
family members considered the result to be “very 
good,” and 15% considered the result to be “poor”30.

Another double-blind, randomized prospective 
study with a control group was published in 2010, 
with 122 patients with postoperative scars who were 
treated for 6 weeks with topical 5% tocotrienol; no 
significant difference was observed when compared 
with the control group using the POSAS® scale via 
pictures and a laser Doppler imaging device that 
accurately demonstrates skin blood perfusion31.

DISCUSSION

In order to recommend a therapeutic method, 
scientific evidence for the effectiveness of the method 
is required. Therefore, the use of evidence-based 
medicine has become more common in scientific 
medical practice. According to the Centre for Evidence-
Based Medicine in Oxford, UK32, published studies are 
classified according to levels of evidence, and treatments 
may only be recommended to patients if classified at 
least in category B, with grades of recommendation 
that range from A to D32. To be classified in category B 
(recommendation), the treatment methods should find 
support in studies classified in evidence levels II, III, 
or IV. In order to attain this classification, the studies 
should be systematic reviews, controlled and random 
clinical trials with a narrow confidence Interval, 
therapeutic results of the type “All or Nothing”, cohort 
studies, observation of therapeutic results, or case-
control studies32. Based on these factors, the authors 
conducted this discussion.

Massage

The massage of scars is routinely applied at 
various specialized burn treatment centers4. The 
few available studies were performed on burn scars 
and failed to demonstrate benefit in vascularization, 
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malleability, and elevation of hypertrophic scars. 
Nevertheless, several plastic surgeons recommend 
beginning massage as soon as the sutures are 
removed and the re-epithelialization of the wound 
occurs, generally with the aid of a moisturizing 
substance. For example, Foo and Tristani-Firouzi33, 
in their review article, acknowledged that it is not 
feasible to recommend massage as a treatment 
method for scars; nevertheless, they recommend 
that their patients begin massage 4 weeks after 
surgery, 2 to 3 times a day for 3 to 5 minutes with 
the use of a moisturizing cream, for 3 to 4 months. 
In their personal experience, this simple measure 
resulted in the improvement of the borders and 
thickness of scars.

Local pressure

Studies regarding the use of local pressure for 
preventing postoperative hypertrophic scars were not 
found. Currently, pressure-stretch vests are used for 
the prevention and control of hypertrophic burn scars34. 
Even when applied on burn scars, data on effectiveness 
are controversial and offer little scientific evidence34-37.

Micropore adhesive tape

Despite the fact that the use of micropore 
adhesive tape is a common practice among plastic 
surgeons to treat surgical scars in order to prevent 
scar hypertrophy, only 2 prospective clinical trials were 
found that aimed to assess its effectiveness: a study 
by Reiffel5, published in 1995, and a study performed 
on cesarean scars in 20056. The former was simply 
an observational case series, with a final subjective 
evaluation being reported by the author, with low-
level evidence (evidence level IV: case series, with 
no control group). In contrast, the study published 
in 2005 was a randomized clinical trial with a control 
group and a blinded examiner, and thus had a greater 
evidence level (Evidence Level 1b: randomized clinical 
trial, with a small confidence interval). However, only 
39 patients, a very small number of cases, completed 
the 6 months of follow-up6. In the past, the micropore 
adhesive tape was believed to provide “support” to 
the scar, without defining what “support” could be. 
Currently, a mechanical effect is believed to exist, 
equivalent to pressure; an occlusive effect, mimicking 
the stratum corneum, improves skin hydration, similar 
to the mechanism provided by the silicone. Lacking a 
larger number of randomized, double-blind clinical 
trials with control groups (Evidence Level 1b or 2b), 

stating whether the use of hypoallergenic micropore 
adhesive tape is effective is not possible. The tape is 
not invasive, is cheap and easy to use, and has few 
associated complications, which can be interrupted by 
removal6; it is only indicated in patients at a low risk 
for scar hypertrophy development or even before the 
beginning of silicone therapy38. It should be kept in 
place for at least 12 weeks, since a loss of effectiveness 
was observed if used for a shorter duration in the only 
available randomized clinical trial with a control group6.

Silicone

The mechanism of action of silicone is not fully 
understood, but it is believed that the benefits are 
associated with occlusion and hydration of scars. 
Approximately one or two weeks after tissue injury, 
an increase in transepidermal water loss (TEWL) 
occurs, leading to stratum corneum dehydration. 
Consequently, activation of interleukin 1 (IL-1) 
occurs, stimulating proliferation of keratinocytes, 
with the aim of restoring barrier function and 
preventing dehydration. In contrast, IL-1 signals the 
fibroblasts in the dermis to increase the production 
of collagen. Excessive production of collagen is 
responsible for abnormal cicatrization. The use of 
silicone over scars restores the barrier function of the 
stratum corneum, reducing the TEWL, interrupting 
the stimulation of keratinocytes, and terminating the 
stimulation of fibroblasts in dermis, thus normalizing 
the production of collagen (Figures 2 and 5)39-42.

The beneficial effects of silicone were initially 
described for burn scars in 198343. A few years later, 
the first noncontrolled studies were published 
documenting successful use of silicone strips in 
hypertrophic scar treatment and keloids44-46. Since 
1991, several other studies have been published 
providing evidence that silicone is effective in both 
the prevention7-10,12-16 and treatment of postoperative 
hypertrophic or traumatic scars47,48. Nevertheless, 
a majority of these studies have limitations: small 
sample size7-9,13-16,48-50, lack of objectivity in the 
evaluation criteria10-16,48-50, lack of control group13,15,16, 
and lack of standardization in the selection of 
patients7,8. Indeed, 2 studies concluded that silicone 
was not able to prevent hypertrophy in postoperative 
scars17,51. Niessen et al.51 stated that they started the 
treatment too early, 2 days after surgery, while still 
in the inflammatory phase.

Therefore, considering the existing evidence and 
advantages over other prevention methods, such as low 
cost and absence of severe adverse reactions, silicone 
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Figure 2. Normal Skin. Modified from: Mustoe TA. Evolution of silicone the-
rapy and mechanism of action in scar management.
Source: Aesth Plast Surg. 2008;32(1):82-9242. Author of illustration: Luciane 
dos Santos Mori. 

Figure 3. Cells from the stratum corneum signaling keratinocytes and the 
increase water loss in the form of vapor. Modified from: Mustoe TA. Evolution 
of silicone therapy and mechanism of action in scar management. 
Source: Aesth Plast Surg. 2008;32(1):82-9242. Author of illustration: Luciane 
dos Santos Mori. 

Figure 4. Keratinocytes stimulating fibroblasts to produce collagen. Modified 
from: Mustoe TA. Evolution of silicone therapy and mechanism of action in 
scar management. 
Source: Aesth Plast Surg. 2008;32(1):82-9242. Author of illustration: Luciane 
dos Santos Mori. 

Figure 5. Occlusion by silicone restores water vapor loss by the scar to normal 
and interrupts the stimulus to the production of collagen by fibroblasts. Modi
fied by: Mustoe TA. Evolution of silicone therapy and mechanism of action 
in scar management. 
Source: Aesth Plast Surg. 2008;32(1):82-9242. Author of illustration: Luciane 
dos Santos Mori. 

is considered by several authors to be the first option 
for postoperative scar management and prevention of 
hypertrophic scars33,36-38,52-55.

The most frequently used polymer in the 
composition of the products is polydimethylsiloxane. 
Depending on the length of its chain and crosslinking 
level, silicone may be liquid, gel, or rubber. The choice of 

the form of application depends mainly on acceptance 
by the patient, since all forms have been shown to be 
effective; the gel may be preferable for exposed regions, 
such as the face, or for the sites, such as joints, where 
maintaining a rubber strip in contact with the scar is 
not possible without the support of adhesive tape. It is 
recommended for use soon after surgical closure when 
the incision is fully epithelialized38, which occurs after 
approximately 2 weeks, and can be maintained for 
up to 12 weeks54,56. It should be used for a minimum 
of 12 hours daily and, if possible, 24 hours a day38. At 
the end of 12 weeks, if the scar shows any signs of 
hypertrophy, the product should be used for another 
12 weeks together with local pressure therapy for a 
total of 6 months54. The same is not recommended for 
20% silicone cream, since it has only shown satisfactory 
results when used under occlusion in noncontrolled 
studies in a small number of patients57,58.

Onion extract (Allium cepa)

The first studies on the use of Contractubex® 
were published in 1994-95 by Willital (author and co-
author)19,20 and Maragakis20. These were controlled 
and randomized clinical trials, which could have been 
classified as evidence level 1b (randomized clinical 
trials with small confidence interval) because they had 
a greater sample size, and were submitted to statistical 
tests. In addition, they used subjective criteria to 
evaluate the results. Willital published a prospective 
multicenter study with a great number of cases in 2013, 
but without a control group, and the assessment of 
the results was subjective and performed by different 
evaluators23. Notably, the latter study23 was supported 
by Merz Pharma, which was the manufacturer of 
the product, and the author states in the study that 
he received financial support from the company for 
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research and consultancy23. The authors from the other 
studies did not declare any conflict of interest21,22.

In order to recommend a therapy or the use 
of a product, more studies of evidence level II, III, or 
IV are required. Therefore, recommending the use 
of Contractubex® for the prevention of postoperative 
hypertrophic scars is still not possible.

5% Imiquimod

Studies conducted by Berman and Kaufman26, 

Prado et al.27, and Berman et al.28 included a very small 
number of cases, and one study did not even include a 
control group26. Furthermore, Prado et al., concluded 
that “other studies are required, using greater sample 
of cases and for longer periods of follow-up”27. It is worth 
mentioning that the study published in 2002 by Berman 
& Kaufman was supported by an educational grant 
of 3M Pharmaceuticals, the manufacturer of Aldara, 
and that Berman reported being a researcher and 
consultant for the same company28

 in 2009. Therefore, 
new studies with higher evidence levels and with more 
significant findings are required in order to determine 
the role of topical 5% imiquimod in the management 
of postoperative hypertrophic scars.

Vitamin E

Evidence supporting the use of topical vitamin 
E for the healing of skin wounds is scarce. Studies 
of evidence level II or III were not found that would 
support recommendation to this therapy. The first 
study evaluating its use reported that it did not 
improve the appearance of scars and high rates 
of adverse effects were observed29 The two stud-
ies published in 2010, despite having a larger case 
series, were lacking in the method of evaluation: in 
the study conducted with 428 cases, the evaluators 
were family members of the patients, whereas in 
the study conducted with 128 patients, the results 
were evaluated with the use of the POSAS® scale 
and through the use of pictures, which are consid-
ered subjective methods of evaluation, with great 
variability depending on the examiner. Therefore, 
more studies that can provide significant results 
are required before recommending vitamin E for 
the prevention of hypertrophic scars.

CONCLUSION

Despite the shortcomings of existing studies, si-
licone is considered the first option for the prevention 
of postoperative scar hypertrophy and is recommended 
as soon as the scar is fully epithelialized, which occurs 
approximately 2 weeks after surgery.

Although its effectiveness has not been validated, 
micropore adhesive tape may be used in low-risk 
patients for the prevention of postoperative scar 
hypertrophy.

With the lack of evidence, we are not able to 
recommend massage, local pressure, onion extract (A. 
cepa), 5% imiquimod, or vitamin E for the prevention 
of postoperative hypertrophic linear scars.
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