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Abstract

To assess the efficacy of topical silicone gel in the management of scars, we

conducted this meta-analysis. The systematic search was performed on

PubMed, Web of Science and Embase, and six randomised controlled trials

with a total of 375 patients were involved. The outcome data of Vancouver Scar

Scale were extracted from the studies and their effect sizes were calculated

using Review Manager 5.3. As a result, topical silicone gel significantly reduced

pigmentation, height, and pliability scores postoperatively compared with pla-

cebos or no treatment (Pigmentation: standard mean difference [SMD] = −0.55
[−0.83 to –0.26], P = .0002; Height: SMD = −0.73 [−1.02 to –0.44], P < .00001;

Pliability: SMD = −0.49 [−0.95 to –0.03], P = .04). Topical silicone gel and sili-

cone gel sheet were comparably effective (P > .05). The performance of topical

silicone gel and other non-silicone topical treatment was also similar (P > .05).

In summary, topical silicone gel was effective in post-operative scar

prevention.
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1 | INTRODUCTION

Pathological scars including hypertrophic scars and
keloids are very common diseases. Hypertrophic scars
occurred in 16% patients with burns and the prevalence
of keloids in Black Africans was reported to be around
3.5%.1,2 Hypertrophic scars can develop from skin injuries
caused by trauma, surgery, and burns, while keloids arise
from skin wounds caused by trauma, shaving, surgery,
and vaccination.2,3

Silicone gel has been used in scar management since
the 1980 seconds.4 Silicone-based products were deemed
as the first-line, gold standard therapy for scar manage-
ment and have shown efficacy in both prevention and
treatment of pathological scars.5 According to the

Cochrane meta-analysis by O'Brien and Jones, silicone
gel sheet as a way of pathological scar prevention was
effective in high-risk patients and improvement in scar
thickness and scar colour was also reported in patients
using silicone gel sheet for pathological scar treatment.6

Topical silicone gel, another silicone-based product
for scar management, is also widely used in clinical prac-
tice. However, in a meta-analysis by Hsu et al, topical sili-
cone gel did not outperform placebos in pathological scar
prevention, while silicone gel sheet once again showed
efficacy.7 We conducted a systematic review and meta-
analysis to see whether application of silicone gel in scars
was effective. In addition, we wanted to explore whether
the form of dressings really mattered to treatment
efficacy.
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2 | METHODS

2.1 | Search strategy

Following the searching strategies described by O'Brien
and Jones,6 we conducted a comprehensive electronic
search of Embase, Web of Science, and Pubmed from the
time of database establishment to November 2019. The
reference lists of publications in this field were also man-
ually searched for additional studies.

2.2 | Study selection

Inclusion criteria: (a) Randomised controlled trials
(RCTs), (b) patients were given topical silicone gel or
other therapies for scar prevention or treatment, and
(c) Vancouver Scar Scale (VSS) or patient and Observer
Scar Assessment Scale (POSAS) were used for scar evalua-
tion. Studies were excluded if they were abstracts only or
duplications, performed inaccurate statistical analysis or
applied combined treatment rather than single treatment.

2.3 | Data retrieval

The following information was extracted:(a) The publica-
tion years and authors of involved studies, (b) countries
of the main authors, (c) scar types, (d) sample sizes,
(e) interventions and controls, (f) treatment duration and
follow-up periods, and (g) outcome measurement.

2.4 | Qualitative assessment

The quality of each included study was reviewed using
the Cochrane risk of bias assessment tool. According to
the assessment tool, the quality of each article was evalu-
ated based on the following six items: random sequence
generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other
bias. The classifications of low risk, high risk, and unclear
risk were given to each study based on authors' judge-
ments. Divergences were resolved through a discussion.

2.5 | Statistical analysis

A meta-analysis to investigate the efficacy of topical sili-
cone gel in scar management was conducted using
Review Manager software (version 5.3, provided by the
Cochrane collaboration). For continuous outcomes, we

estimated the standard mean difference with 95% confi-
dence intervals. The chi-square test and I2 statistic were
applied to evaluate the heterogeneity across studies.
P value for chi-square test >0.1or I2 > 50% indicated sig-
nificant heterogeneity. For studies with insignificant het-
erogeneity, a fixed-effect model (Mantel-Haenszel
method) was used for analysis. Otherwise, a random-
effect model was used. A P-value <.05 was considered
statistically significant.

3 | RESULTS

3.1 | Search process

Altogether, 487 studies and 1 additional study from the
references of pertinent publications in this field were iden-
tified after an exhaustive search. After removal of dupli-
cates and screening based on their titles and abstracts,
23 studies remained for full-text assessment. In the
23 studies, four RCTs used POSAS for scar evaluation.8-11

Since, scores from different scar scales could not be pooled
together and a lack of attainable data to process quantita-
tive analysis from studies using POSAS, our meta-analysis
only focused on studies using VSS. In addition, five RCTs
using VSS did not report results in the form of mean
± standard deviation and were excluded.12-16 Finally, six
RCTs with a total of 375 patients were included17-22

(Figure 1). The baseline characteristics of the six studies
were shown in Table 1.

3.2 | Characteristics of included studies

Among all these 375 patients, 166 patients received topical
silicone gel, 35 patients received silicone gel sheet,
66 patients received non-silicone treatment, and 128 patients

Key Messages

• this meta-analysis aims to evaluate efficacy of
topical silicone gel in pathological scar preven-
tion and treatment

• Vancouver Scar Scale scores (at 3, 6 or more
months after surgery) were used for quantita-
tive assessment

• topical silicone gel as a pathological scar pre-
vention agent could relieve scar pliability,
height, and pigmentation after surgery and the
form of silicone-based products (silicone gel or
silicone gel sheet) did not influence efficacy
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receive placebos or no treatment (Each surgical wound of
20 patients was divided into two halves and each half
received treatment randomly in the study by Lin et al).20

Besides silicone gel in the treatment group, the control
group included silicone gel sheet, onion extract, methyl-
prednisolone cream, vaseline (petrolatum), and no treat-
ment at all. The treatment duration ranged from 1 to
6 months and the follow-up period ranged from 12 weeks
to 12 months. Except for one study, which included patients
with untreated post-burn hypertrophic scar, the remaining
five studies all included patients with post-operative
wounds for prevention.

3.3 | Qualitative assessment results

The details of the qualitative assessment are shown in
Figure 2. Studies by Lin et al and Song et al illustrated
randomization procedures in detail.17,20 Only the study
by Song et al reported allocation concealment.17 The
study by Shirazi et al mentioned its nature of a double-
blind RCT, while the studies by Song et al, Kong et al,
and Meseci et al only mentioned their outcome assess-
ment blindness methods.17-19,21 The study by Lin et al
declared the lacking of blindness in their study and the

FIGURE 1 Study flow diagram
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study by Karagoz et al did not report any blindness at
all.20,22 Half of the studies got high attrition bias risk
due to partial loss of data in their final outcomes.18-20

Clinical trials registration was mentioned in all studies
except for two, which did not provide registration
numbers.18,22

3.4 | Topical silicone gel versus placebos
or no treatment

The VSS score comparison between silicone gel group
and placebo or no treatment group was conducted
in four out of the six studies with a total of
259 patients.17-19,21

In the comparison of scar vascularity, pliability, pig-
mentation, and height at 3-month follow-up, low het-
erogeneity was found across the studies (I2 = 0, P > .1).
A fixed-effect mode was applied and the VSS scores
were not significantly different in patients receiving

silicone gel or those receiving placebos or no treatment
for scar prevention (P > .05) (Figure 3). As for total VSS
score comparison, a random-effect mode was applied
due to high heterogeneity (I2 = 88%; P = .005). No sta-
tistically significant VSS score difference was pooled
between the silicone gel group and the control group
(SMD = −0.74; 95% CI: −1.94 to 0.46; P = .23)
(Figure 3).

For the comparison of pigmentation and height
scores at 6- to 8-month follow-up, low heterogeneity was
found among the studies (I2 = 0, P = .71 and I2 = 48%,
P = .15 for pigmentation and height, respectively). A
fixed-effect mode was applied and the outcome showed
that patients receiving silicone gel had significantly lower
scores than those in the control group (SMD = −0.55,
95% CI: −0.83 to −0.26, P = .0002 and SMD = −0.73,
95% CI: −1.02 to 0.44, P < .00001 for pigmentation and
height, respectively). In the comparison of vascularity
and pliability scores at 6- to 8-month follow-up, a
random-effect mode was used due to high heterogeneity
(I2 = 60%, P = .08 and I2 = 59%, P = .09 for vascularity
and pliability, respectively). No statistically significant
difference was pooled between the two groups for vascu-
larity scores (SMD = −0.45; 95% CI: −0.92 to 0.01;
P = .05), whereas significant lower pliability scores were
found in the silicone gel group than in the placebo or no
treatment group (SMD = −0.49; 95% CI: −0.95 to −0.03;
P = .04) (Figure 4).

3.5 | Topical silicone gel versus silicone
gel sheet

The VSS score comparison between silicone gel and sili-
cone gel sheet was assessed in two studies with a total of
50 patients.20,22 No heterogeneity was present in height,
vascularity, pigmentation, and pliability score compari-
son, (I2 = 0; P > .01) and a fixed-effect mode was applied.
The pooled estimate showed that no significant efficacy
difference was present between silicone gel and silicone
gel sheet (P > .05). (Figure 5).

3.6 | Topical silicone gel versus non-
silicone treatment

In the VSS total score comparison including 3 studies
and 132 patients, significant heterogeneity was present
(I2 = 81%; P = .005) and a random-effect mode was used
for analysis.17,18,22 No significant efficacy difference was
observed between patients using silicone gel and patients
using non-silicone treatment (SMD = −0.18; 95% CI:
−1.02 to −0.65; P = .67) (Figure 6).

FIGURE 2 Qualitative assessment. Green circle = low bias

risk, red circle = high bias risk, yellow circle = unclear bias risk
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4 | DISSCUSSION

The meta-analysis by Hsu et al extracted occurrence rate
of pathological scars, while our study extracted VSS
scores and got contrary outcomes.7 Topical silicone gel
was significantly more effective in post-operative scar
prevention than placebos or no treatment when evalu-
ated at 6 or more months after surgery, especially for
height, pigmentation, and pliability relief (P < .05). Nev-
ertheless, no superior efficacy was pooled when the
follow-up period was 3 months (P > .05). The superior
efficacy of topical silicone gel in VSS score reduction
within 6 months after surgery was reported in several
RCTs, which used VSS but were not included due to lim-
ited useful data.12-15 In the recommendations by Gold
et al, silicone-based products were recommended with a
2-month course for surgical or traumatic wounds, and if
ineffective, alternative injection treatment was rec-
ommended.23 According to our meta-analysis, the effi-
cacy of silicone gel on post-operative scar prevention may
not be significant until 6 months after surgery. Thus,

2 months may not be long enough for topical silicone gel
to show efficacy. We recommend that at least 2-month
application of topical silicone gel is needed and a longer
than 6-month follow-up is necessary to validate its effi-
cacy in scar prevention. Whether and how the length of
treatment influences efficacy needs further research.

Despite our results favouring silicone gel being effective
in scar prevention, in studies where POSAS were used, out-
comes were conflicting. Bruijn et al reported that silicone
gel group did not outperform no treatment group, yet
meridian colour therapy showed promising scar prevention
efficacy.24 The negative outcome was confirmed by Cadet
et al where silicone gel did not outdo placebos at all.8 On
the other hand, van der Wal et al reported that silicone gel
could better relieve scar roughness and itching than place-
bos within 6 month after burns.9 The study by Bianchi et al
also reported promising results for silicone gel in scar pre-
vention.11 More high-quality studies (Considering the fact
that most of our involved studies were not double-blind)
using either VSS or POSAS are needed to clarify the efficacy
of silicone gel in scar prevention.

FIGURE 3 Forest plot comparison of Vancouver Scar Scale scores between silicone gel and placebos or no treatment at 3 months after

surgery
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Our result showed that no efficacy difference between
silicone gel and silicone gel sheet was found in scar man-
agement. Although the two-pooled studies compared sili-
cone gel and silicone gel sheet for prevention efficacy and
treatment efficacy respectively, our outcome was still an
implication that the two forms of silicone-based products
were similarly effective. Our meta-analysis outcome was
confirmed by studies by Kim et al and Chang et al where
gel and sheet performed equally in post-operative scar
prevention.16,25 In addition, application of silicone gel
and silicone gel sheet was comparably satisfactory by
Visual Analogue Scale.20,25 With comparable efficacy and
safety, patient compliance may be another important fac-
tor for clinicians to consider. Kim et al reported that it
was significantly more inconvenient for patients to use
sheet than topical gel (P < .05).16 Clinicians are supposed
to prescribe silicone gel or sheet considering different
scar locations, lifestyles and ages of patients to achieve
good compliance, and treatment efficacy at the
same time.

Besides topical gel and sheet, cohesive silicone ban-
dage, a new form of silicone-based product, has shown

better scar elasticity relief efficacy than silicone gel
sheet.26 The authors explained that the betterment may
come from unique microstructure of the bandage which
ensured standardised pressure together with
uninterrupted contact with the skin.26 Pressure therapy
has been proved to be effective in hypertrophic burn scar
treatment.27 Although both silicone gel and pressure
therapy were effective, Wiseman et al reported that the
combination of the two therapies did not outperform
each treatment modality alone.10 Investigations into how
pressure therapy should be correctly applied in scar man-
agement may help to develop new silicone-based prod-
ucts and improve their efficacy.

All the non-silicone therapies involved in our study
were topical treatment and silicone gel was similarly
effective to them (P > .05). Notably, scar treatment and
prevention trials were also put together in this part of
analysis. In our subgroup analysis, silicone gel performed
significantly better than onion extract in post-burn hyper-
trophic scar treatment but was similarly effective to onion
extract in post-operative scar prevention, and the sub-
group difference was statistically significant (P = .008),

FIGURE 4 Forest plot comparison of Vancouver Scar Scale scores between silicone gel and placebos or no treatment at 6 to 8 months

after surgery
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which accounted for the high heterogeneity (Figure A1).
The difference implied us that silicone gel was likely to
be more effective in treatment setting rather than preven-
tion setting.

Since, one topical therapy could hardly outperform
another topical therapy; silicone gel combined treatment
may yield more promising outcomes. Some combined
treatment has already shown potential superior efficacy.28

The combination of herbal extracts and a silicone deriva-
tive has been reported to reduce scar development.29

Moreover, silicone gel combined with laser therapies has
also shown promising efficacy in scar prevention.30,31 In
addition to combined treatment, we could also use
methods like ultrasound or nanotechnology to improve
the efficacy of single therapy. Wahba et al reported sili-
cone gel phonophoresis outperformed steroid or onion
extract phonophoresis for treating post-burn hypertrophic
scars.32 In a word, silicone gel as well as other silicone-

based products could serve as the “cornerstone” for vari-
ous combined scar treatment, which is the future trend
for scar management.

Several limitations should be considered when explor-
ing our results. First, our meta-analysis only included six
studies and all the included studies had a sample size less
than 100. Therefore, we may be subject to small-effect
bias. Second, several RCTs meeting our inclusion criteria
reported outcomes in graphs, which could not be put in
our quantitative analysis. If we could include these stud-
ies, more solid evidence was likely to be provided. Third,
significant heterogeneity was present in our analysis. In
the process of data search and analysis, application of
various scar measurement tools in different studies was
perplexing and brought difficulty in forming evidence-
based research. VSS and POSAS were the two most com-
mon subjective scar evaluation tools nowadays, but a
recent study showed that objective evaluation presented

FIGURE 5 Forest plot comparison of Vancouver Scar Scale scores between silicone gel and silicone gel sheet

FIGURE 6 Forest plot comparison of Vancouver Scar Scale total scores between silicone gel and non-silicone therapies
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better intra- and inter-rater reliability, which helped
inter-study comparison.33 Besides causes illustrated
above, the inferior inter-rater reliability of VSS may also
contribute to the heterogeneity observed in our analysis.
Besides, as has been mentioned in the meta-analysis by
Hsu et al, scar locations could potentially influence treat-
ment efficacy, therefore, could also more or less cause
heterogeneity in our pooled analysis.7 Thus, we suggest
that objective scar measurement and associated evidence
should be taken and published more, and potential
influencing factors like ages, scar types, and scar loca-
tions should also be investigated.

In conclusion, topical silicone gel was effective in the
prevention of scars, although the efficacy may not be sig-
nificant until around 6 months after surgery. The efficacy
and safety profile of silicone gel was comparable to sili-
cone gel sheet in scar management. No difference in
treatment efficacy between topical silicone gel and other
non-silicone topical therapies including onion extract
and steroid cream was found. However, most of the cur-
rent trials investigated silicone gel as a preventive agent
for scars and more studies using topical silicone gel or
other silicone-based products to treat hypertrophic scars
or keloids are needed.
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APPENDIX A.

FIGURE A1 Forest plot comparison of efficacy between silicone gel and onion extract divided by application purpose
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