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Abstract 
    Background: Wound healing is a process that has three overlapping inflammatory, proliferative, and reconstruction phases. Silicone 
gel and Contractubex (onion extract gel) are two main topical agents used for the prevention and treatment of hypertrophic scars. This 
clinical trial study aimed to evaluate the efficacy and safety of onion extract and silicone gel on hypertrophic scars of the upper extremity 
and compare it to non-treated patients. 
   Methods: This randomized, double-blind, parallel, clinical trial was done on 120 male patients who had undergone upper extremity 
sharp injury repair. Patients were assigned to three groups, i.e., Silicone gel (Kelo-cort™; WA, USA) (group 1; 40 patients), Onion 
extract (Contractubex™, Merz Pharma, Frankfurt, Germany) gel (group 2; 40 patients), and No Intervention (group 3; 40 patients), using 
drawing sealed envelopes and a computer-based table of randomization. Data were recorded using the Vancouver scale in each visit by 
two surgeons who were blinded to the study groups. IBM SPSS Statistics for Windows, Version 22.0. (Armonk, NY: IBM Corp). Data 
were compared using the ANOVA test. A P-value of less than 0.05 was considered statistically significant.  
   Results: Vascularity (p=0.200), pliability (p=0.058), pigmentation (p=0.701), and height (p=0.438) as subjective scar parameters were 
approximately similar in post-upper extremity sharp injury wound hypertrophic scar among the three groups. 
   Conclusion: Vascularity, pliability, pigmentation and height, as subjective scar parameters, were not statistically different in post-
upper extremity sharp injury wound hypertrophic scar among the groups. Even though onion extract gel and Silicone gel show preventive 
effects in the literature, especially in burns wounds, further studies are recommended to be conducted to prove the topical effects of 
above-mentioned gels in patients. 
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Introduction 
Wound healing is a process that has three inflammatory 

phase, proliferative phase, and reconstruction phases.  The 
normal scar treatment duration is about 6 months to 2 years 
(1, 2). 

Surgical wounds scar varies from asymptomatic scars to 

hypertrophic scars and keloids that may cause pain, pruri-
tus, contraction and disfigurement, secondary infections, 
and psychological problems (3-8).  Each year in the world, 
about one hundred  million people suffer from scar related 
injuries (9). The management and treatment of keloid and 
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↑What is “already known” in this topic: 
Onion extract gel and Silicone gel show preventive effects in the 
literature, especially in burns wound, further studies are 
recommended to be conducted to prove the topical effects of 
above-mentioned gels in patients.   
 
→What this article adds: 

Our research results were contrary to prior expectations. Onion 
extract gel and Silicone gel fell short of surgeons’ expectations 
in the prevention of post-surgical upper extremity wound 
hypertrophic scars.  
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hypertrophic scar are unsolvable problems; such issues in-
clude excision, radiation, cryotherapy, laser therapy, inter-
feron therapy, intralesional corticosteroids, pressure ther-
apy and some other treatments reduce the collagen synthe-
sis (3, 10, 11). These kinds of treatment have different ad-
verse effects (e.g., radiation therapy induces basal cell car-
cinoma and hyperpigmentation by corticosteroid therapy).  
Topical agents have been considered recently as the main 
form of treatment and prevention for keloids and hyper-
trophic scars (12-14). 

Silicone gel and onion extract gel are two main topical 
agents used for the prevention and treatment of hyper-
trophic scars. The mechanism of silicone gel is unknown, 
but it may be through occlusion and hydration of the scar 
surface and avoidance of repeated epidermal avulsion. On-
ion extract gel has anti-inflammatory, bacteriostatic, and 
anti-proliferative effects on the fibroblasts (1, 12, 15-22). 

This clinical trial study was designed to assess the effi-
cacy and safety of onion extract and silicone gel on hyper-
trophic scars of the upper extremity and compare it to un-
treated patients (as the control group). 

 
 
 

Methods 
Patients 
This randomized, double-blind, clinical trial was con-

ducted for one year from February 2018 to February 2019 
in 15 Khordad Hospital (Tehran, Iran), affiliated to Shahid 
Beheshti University of Medical Sciences.   

The study protocol was approved by both the Institutional 
Review Board and Medical Ethics Committee of Shahid 
Beheshti University of Medical Sciences (Ethics committee 
reference number: IR.SBMU.RETECH.REC. 1397.458) 

All the participants gave their written informed consent 
before the study. The patients were allowed to leave the 
study at any point. This clinical trial was registered in the 
Iranian Registry of Clinical Trials (IRCT20141218020364 
N10). 

The inclusion criteria were upper extremity sharp injury, 
male gender, and aged between 18-45 years old. 

The exclusion criteria were peripheral vascular diseases; 
mental disorders, acute viral diseases, men with surgical 
complications like wound infection, men with a history of 
keloid or hypertrophic scarring in their upper extremity, 
men taking steroids that would affect wound healing, 
comorbidity diseases such as scleroderma or active derma-
tologic conditions, and men with an allergy to silicone or 

 
Fig.1. The CONSORT diagram showing the allocation process throughout the trial 
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onion. A total of 200 patients were diagnosed with upper 
extremity sharp injury and enrolled in the study. Sixty pa-
tients did not meet the inclusion criteria and twenty patients 
refused to participate in the study. Finally, 120 patients par-
ticipated in the study (Fig. 1). 

The patients were instructed about the clinical features of 
surgical procedures; then, they were referred to a Plastic 
Surgery clinic.  

The participants were randomized into three groups by 
online randomization software (http://www.randomiz 
ation.com). A sequence of randomized group numbers (i.e., 
1 to 3) was generated by research assistant A, and the ran-
domized group numbers were put into sealed envelopes. 
Participants enrolled by the first author using  numbered 
sealed envelopes. 

In this double-blind trial study, the participant, investiga-
tor, and outcomes assessor were not familiar with the 
groups. The safety and data monitoring committee and the 
main researcher (Surgeon) were informed about the study 
groups. The data analyzer did not know the study groups. 
All surgical procedures were performed by one surgeon. 

 
Allocation process 
All patients who had undergone upper extremity sharp 

injury repair enrolled in the study. Patients were assigned 
into three groups, i.e., Silicone gel (Kelo-cort™; WA, 
USA) (group 1; 40 patients) and Onion extract (Contrac-
tubex™, Merz Pharma, Frankfurt, Germany) gel (group 2; 
40 patients), and No Intervention (group 3; 40 patients) us-
ing drawing sealed envelopes and a computer-based table 
of randomization.  

 
Outcome and follow-up 
From the day of suture removal (day ten), the treatment 

was applied once daily in group one and two times daily in 
group 2, half a fingertip for every 10 cm of wound length 
(equivalent to one gram of onion extract gel or silicone gel) 
for 4 months (23, 24). 

Group 3 was left untreated as the control. Patients were 
followed up for 4 months, and outcomes were compared in 
the three groups between the second week and the sixteenth 
week. Data were recorded using the Vancouver scale (25, 
26) in each visit by two surgeons who were blinded to the 
study groups. The patient's wound photograph was taken by 
a 5 megapixel camera (Nikon) and analyzed by the com-
puter program of color and pigmentation. Outcome 
measures scar assessment was done using the Vancouver 
scar scale.  

Four skin characteristics were assessed using a numerical 
scale, where 0 represents the person's normal skin.  

The characteristics include height, pigmentation, vascu-
larity (range 0-3), and pliability (range 0-5). Follow up pe-
riod was four months (16 weeks) (Table 1). 

 
Statistical Analysis 
The collected data were recorded. Thirty-seven patients 

were required in each group for a study to have 90% power 
to detect significant differences between corresponding 
variables (P=0.05, two-sided). To compensate for possible 
non-valuable data, we enrolled 40 participants in each 

group. IBM SPSS Statistics for Windows, Version 22.0. 
(Armonk, NY: IBM Corp). Data were compared using the 
ANOVA test. A P-value of less than 0.05 was considered 
statistically significant.  

 
Results 
From February 2018 to September 2018, about 650 sharp 

injury patients were referred to 15 Khordad Hospital affili-
ated to Shahid Beheshti University of Medical Sciences. 

Two hundred male patients had sharp injury trauma to the 
upper extremity and initially enrolled in the study. The final 
sample size was 120. Figure 1 presents the consort state-
ment flow diagram. There were no significant differences 
among the three groups in terms of age, BMI, hemoglobin 
and white blood cell count before surgery, corticosteroid 
use, cigarette smoking, comorbidity diseases, surgery pe-
riod and hospital stay (Table 2). 

Vascularity, pliability, pigmentation, and height, as sub-
jective scar parameters, were approximately similar in post-
upper extremity sharp injury wound hypertrophic scar 
among the three groups (Table 3). 

The mean overall Vancouver Score was lower in the un-
treated control wound (8.72±0.78) than silicone gel 
(9.48±0.76) and onion extract gel ((9.13±0.81) groups 
(p=0.0001). Wound infection and dehiscence were not pre-
sented in all patients during the post-operative period and 
follow-up. 

 
Discussion 
Hypertrophic scar is defined as dermal tissue prolifera-

tion after skin injury. The scar formation tendency varies 
between the normal population (3, 7). There are many prob-
able factors influencing scar treatment, like races, different 
anatomical regions, wound depths, injury types, genetic 
factors, and prolonged immunologic responses (4). There is 
no fixed single successful treatment for hypertrophic scars 
and all the standard treatment protocols to hypertrophic 
scars begin with corticosteroid injection, surgical excision 
and pressure dressings (6). We aimed to test the effective-
ness of silicone gel and onion extract gel compared with the 
untreated control group with adequate randomization and 
objective outcome measurements using Vancouver scale 

Table 1. Vancouver scar scale.
Scale Feature

0: Normal color 
1: Hypopigmentation 

2: Mixed pigmentation 
3: Hyperpigmentation 

Pigmentation

0: Normal color 
1: Pink 
2: Red 

3: Purple 

Vascularity

0: Normal 
1: Supple 

2: Yielding 
3: Firm 

4: Banding-rope like tissue 
5: Contracture 

Pliability

0: Normal (flat) 
1:<2mm 
2:<5mm 
3:>5mm 

Height
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score. 
There is limited high-quality study regarding the effect of 

topical prevention as compared to other treatment, negative 
placebo or untreated controls  

This randomized parallel clinical trial showed no signifi-
cant difference in terms of post-surgical hypertrophic scar 
among the groups. Vascularity, pliability, pigmentation, 
and height, as subjective scar parameters, were not statisti-
cally different in post-upper extremity sharp injury wound 
hypertrophic scar among the interventional groups. How-
ever, overall Vancouver score was less in the untreated con-
trol wound than the experiment groups. 

It seems that wound hypertrophic scar prevention with 
the aforementioned topical treatment was not achieved with 
the current dose and assessment method.  

Onion extract gel value and efficacy in the treatment of 
hypertrophic scars and reducing scar size have been well 
known for decades. 

Silicone gel sheeting may prevent the formation of hy-
pertrophic scars by decreasing the collagen remodeling 
phase of healing (27-29). Its effect is due to increased 
wound hydration (30). In a meta-analysis of five trials in-
cluding 402 non-burn patients at risk for hypertrophic scar-
ring, the rate of abnormal scarring was lower with silicone 
gel sheeting compared with control, but the difference was 
not statistically significant (31). Silicone gel can be used to 
reduce the risk of unpleasant scarring and erythema and to 
improve scar pliability in areas where silicone sheets will 
not conform to the shape or size of the burn wound (20).  

An alternative therapy to silicone is onion extract gel; 
however, the evidence supporting this therapy for preven-
tion of scarring is inconclusive and conflicting, with most 
trials in non-burn populations (23, 31-34). In one small trial 
that compared onion extract with silicone products (gel, gel 
sheet), the cosmetic appearance of burn hypertrophic scars 
was worse with onion extract gel after six months from in-
jury as measured by the Vancouver Scar Scale (35).  

BEUTH et al.’s study showed that after a minimum of 28 
days of local treatment with onion gel  and corticosteroid, 

onion gel proved to be significantly superior in terms of 
safety and efficacy (32). Won Jin Ko’s study showed that 
onion extract gel effectively reduced the amount of scar tis-
sue (36). Kamonwan Jenwitheesuk et al.’s study showed 
silicone derivative plus onion extract gel might improve hy-
perpigmentation, pain and pruritis of the scar (37).  

de Giorgi  study (12) showed that silicone gel could de-
crease scar formation and improve the healing process  

Different studies have shown the efficacy of silicone gel 
for hypertrophic scar treatment (38, 39). Ahn et al.’s study 
revealed the effectiveness of silicone in the treatment of 
chronic scar (40). Also, Kin Yoong Chan et al.’s study in-
dicated that silicone gel sheet was effective in the preven-
tion of hypertrophic scar development in sternotomy 
wounds (41). 

In a review study (42) on fourteen topical preparations 
regarding their efficacy to prevent pathological scars, onion 
extract gel showed the best results. Previously, Hsu and 
colleges (43) revealed that silicone gel had a positive effect 
on the prevention of hypertrophic scars of skin lesion 
wounds.  

The results of the study conducted by Jackson and Shel-
tons showed no significant difference in scar erythema and 
pruritis in pre- and post-treatment of patients using the on-
ion extract gel (23).  

Similar to the present study, Saulis et al.’s study in the 
rabbit ears model showed that there was no significant re-
duction in the scar hypertrophy or erythema in the scars 
treated by the onion extract gel  compared to the untreated 
scars (44). 

Prevention and treatment of hypertrophic scars remain a 
special unresolvable issue, especially for plastic surgeons. 
Topical preparations are an attractive therapeutic option. 
However, the efficacy of these topical preparations in the 
prevention of scars is questioned. 

The main limitation of our study was the large number of 
people who were excluded during the study and lack of be-
fore treatment assessment. 

 

Table 2. Demographic, laboratory indicators, surgical and medical data of patients 
Items Groups  

p Contractubex Gel 
(n=30) 

Silicone Gel 
(n=37) 

Control  
(n=40) 

Age 30.7±7.10 30.93±7.39 31.63±6.29 0.830 
Male (%)  30 (100) 37 (100) 40 (100) 0.999 
Hb (Mean ± SD) 10.8 (2.80) 12 (1.30) 11.1 (1.70) 0.140 
WBC(Mean ± SD) 6350 (3175) 6989 (2000) 7347 (2800) 0.340 
Cigarette smoking Frequency (%) Yes 6 (28.6) 5 (25) 4 (21.10) 0.488 

No 15 (71.4) 15 (75) 15 (78.90) 
Surgery period (minute)      131.16±21.32 133.24±25.19 128.87±22.40 0.710 
Hospital Stay (day) 2.00±0.00 2.00±0.00 2.00±0.00  
Blood Loss (ml) 128.00±78.75 114.18±57.86 124.25±41.44 0.608 
Wound Infection 0 0 0 0.999 
Wound Dehiscence  0 0 0 0.999 

 
Table 3. Subjective scar parameters difference between groups 

variable Silicone Gel (n=37) Contractubex Gel (n=30) Control (n=40) p* 
Pigmentation 1.38±0.492 1.47±0.507 1.37±0.490 0.701 
Pliability 4.00±0.816 3.70±0.877 3.60±0.545 0.058 
Height 1.78±0.750 1.83±0.747 1.63±0.667 0.438 
Vascularity 2.35±0.716 2.35±0.716 2.12±0.335 0.200 
Overall Vancouver Score 9.48±0.768 9.13±0.819 8.72±0.784 <0.0001 

*ANOVA 
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Conclusion 
Our research results were contrary to prior expectations. 

Onion extract gel and Silicone gel fell short of surgeons’ 
expectations in the prevention of post-surgical upper ex-
tremity wound hypertrophic scars. Even though onion ex-
tract gel and Silicone gel show preventive effects in the lit-
erature, especially in burns wound, further studies are 
needed to strengthen the body of evidence and prove the 
therapeutic efficacy of topical preparations in general. 
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