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BACKGROUND Various treatment regimens have been used in scars. The literature offers little con-
sensus about appropriate therapy.

OBJECTIVE To compare intralesional triamcinolone acetonide (TAC) alone or combined with onion
extract in keloidal and hypertrophic scars.

MATERIALS AND METHODS Fourteen patients were treated with intralesional TAC and onion extract
gel, and 13 patients were treated with intralesional TAC alone. Findings were recorded and graded at
each visit (weeks 0, 4, 12, and 20). The scores before treatment and at week 20 were compared.

RESULTS Twenty-seven patients [17 men (63%) and 10 women (37%) aged 15 to 73 (average age
28.1 7 11.7)] were enrolled in the study. At baseline, the difference in the two treatment groups was not
statistically significant (p4.05). At week 20, there was statistically significant improvement in both
treatment groups (po.05). TAC with onion extract was more effective than TAC alone in terms of pain-
sensitiveness, itching, and elevation but not in erythema and induration. Treatment was well tolerated,
without any adverse effect.

CONCLUSION Treatment with intralesional TAC and onion extract and TAC alone were effective. Com-
bined with onion extract gel, intralesional TAC appears to be superior to TAC alone in the treatment of
keloids and hypertrophic scars.

The authors have indicated no significant interest with commercial supporters.

Keloid and hypertrophic scars are two kinds of

abnormal scar formation in the skin. The

mechanism that causes them is not fully understood,

but it is thought to involve local histologic factors in

connection with a hereditary component in most

cases.1 Traumatic factors that may trigger keloid

formation in genetically predisposed individuals

include burns, incisional wounds, infections, acne,

and other inflammatory disorders.2 Keloid and

hypertrophic scars result from excessive collagen

deposition. Hypertrophic scars and keloids may lead

to significant morbidity as well as pruritus, pain,

restriction of motion, or cosmetic disfigurement.3

They are common problems, affecting 4.5% to 16%

of general population. Although hypertrophic and

keloidal scars can develop at any age, patients aged

10 to 30 are most often affected.3,4

Although many articles have been published on the

management of keloid and hypertrophic scars, there

is no universally accepted treatment protocol.

Hypertrophic scars may be more responsive to

treatment than keloids, which are often resistant to

treatment and have a higher rate of recurrence.3,5,6

Laser surgery, surgical removal, radiotherapy,

silicone gel sheeting and other dressings, cryothera-

py, interferon, bleomicin, 5 fluorouracil, and

intralesional corticosteroids have all been used

alone or in various combinations, with variable

but largely transient success.1,5–13

& 2008 by the American Society for Dermatologic Surgery, Inc. � Published by Wiley Periodicals, Inc. �
ISSN: 1076-0512 � Dermatol Surg 2008;34:1–8 � DOI: 10.1111/j.1524-4725.2008.34314.x

1

�Department of Dermatology, School of Medicine Etlik, Gulhane Military Medical Academy, Ankara, Turkey;
yDepartment of Statistics, Middle East Technical University, Ankara, Turkey



The efficacy of intralesional corticosteroid injections

in the treatment of keloids and hypertrophic scars

has been well established, and they have been a

mainstay in the treatment of keloids, alone or in

combination with other modalities.9,14 Corticoste-

roids reduce excessive scarring by decreasing colla-

gen synthesis, glycosaminoglycans synthesis, the

expression of inflammatory mediators, and fibro-

blast proliferation during wound healing.4 A well-

documented corticosteroid in the intralesional

application is triamcinolone acetonide (TAC).

The topical preparation Contractubex gel, a product

containing the pharmacodynamically active constit-

uents extractum cepae (onion extract), heparin, and

allantoin, has been used for many years to treat

wounds. Despite its popularity, data demonstrating

its efficacy are lacking. Some clinical studies of the

efficacy and the tolerability of Contractubex have

been conducted.14–17

Although there have been some clinical trials com-

paring various combination therapies with TAC and

other modalities, such as excision,18,19 silicon gel,8

cryotherapy,20 5-fluorouracil, and pulsed-dye laser,10

we could not find any report of TAC with Con-

tractubex gel in the English literature. In this single-

blind, randomized, prospective, controlled trial, we

compared the efficacy, safety, and tolerability of the

combination of intralesional TAC and Contractubex

with that of intralesional TAC alone in the treatment

of hypertrophic scars and keloids and compare the

effectiveness of these treatment modalities.

Materials and Methods

Twenty-seven patients with keloids or hypertrophic

scars of 1 year or more in duration on the chest,

back, neck, and arms, aged 15 to 73 years, who

presented to the Dermatology Outpatient Depart-

ment at Gulhane Military Medical Academy, School

of Medicine, were enrolled in the study. The research

protocol conformed to the guidelines of the 1975

Declaration of Helsinki and was approved by the

ethics committee of Gulhane Military Medical

Academy. All patients signed an informed written

consent form agreeing to participate in this study.

Criteria for diagnosis of hypertrophic scar or keloids

are as follows. A well-demarcated area of fibrous

tissue overgrowth that extends over the margins of

the original injury diagnosed is a keloid; one that

remains within the confines of the original wound is

diagnosed as a hypertrophic scar. Patients who had

participated in another clinical trial in the previous

month or had received another topical or systemic

scar treatment in the same period were excluded.

Further exclusion criteria were lack of compliance

with trial conditions, pregnancy or lactation, and

known hypersensitivity to any of the constituents of

Contractubex and TAC.

Patients were randomized into two treatment groups

to receive intralesional TAC injections with or

without Contractubex gel. Thirteen patients were

treated with intralesional TAC alone. TAC (Kenacort

A IM Retard, Bristol-Myers Squibb Pharmaceuticals,

Istanbul, Turkey) was given intralesionally at a

concentration of 40 mg/mL with a 27G needle at 4-

week intervals for a total of 4 treatments. The vol-

ume differed among the patients because of the

varying size of lesions. Fourteen patients were

treated with TAC and Contractubex gel combination

therapy. In this group, patients were instructed to

apply the Contractubex gel (Merz Pharma, Frank-

furt, Germany) (components: 10% aqueous onion

extract, 50 U heparin per gram of gel, 1% allantoin)

3 times daily for 3 months and gently rub it into

the scar and were given TAC every 4 weeks for a

total of 4 treatments intralesionally. All patients

were treated for 3 months, and the follow-up period

was 2 months.

We performed clinical evaluation. At visit 0, the age

and sex of the patient; the scar type; and the age,

location, and etiology of the scar or keloid were

documented, and a routine medical history was

taken. Clinical evaluation of the lesions, including

erythema, induration, pain-sensitiveness, elevation,

and itching, was recorded and graded at each visit
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(weeks 0, 4, 12, and 20), and scores were obtained.

We graded each criterion using a 4-point scale (0 to

3) and compared the pretreatment and week 20

scores (erythema: bold red or brown = 3, red = 2,

mild red = 1, normal skin color = 0; induration: se-

vere = 3, moderate = 2, mild = 1, none = 0; pain-sen-

sitiveness: severe = 3, moderate = 2, mild = 1,

none = 0; itching: severe = 3, moderate = 2, mild = 1,

none = 0). Elevation was measured in mm according

to the skin surface. Digital photographs were taken

with the same camera settings and under the same

lighting conditions (Cyber-shot, DSC-P72, Sony,

Tokyo, Japan) before treatment, and at week 20. To

evaluate safety and tolerability, the patients were

also interviewed at each examination after the start

of the study, and any side effects reported were

documented.

SPSS statistical software (SPSS, Inc., Chicago, IL)

was used to conduct the statistical analysis. A two-

sample (independent) Mann-Whitney U test was

used to calculate the test distribution, to compare

demographic data differences between treatment

groups at baseline, and to test the differences be-

tween the two treatment groups. A statistical sig-

nificance level of a= 0.05 was used in the analyses.

Results

Figure 1 displays the flow diagram of the study.

Twenty-seven patients [10 women (37%), 17 men

(63%)] aged 15 to 73 (mean age 28.17 11.7) were

enrolled in the study. The demographic data of the

patients are shown in Table 1. The treatment groups

were not statistically significantly different at base-

line with respect to age, sex, scar type, age of the

scar, or location and etiology of the scar or keloid

(p4.05). At baseline, there was no statistically sig-

nificant difference between the treatment groups

with regard to the criteria (erythema, induration,

pain or sensitiveness, itching, and elevation)

(p4.05).

In the TAC group, the criteria scores fell from 30 to

16 for erythema, 33 to 11 for induration, 21 to 6 for

pain or sensitiveness, 21 to 12 for itching, and 72 to

23 for elevation at the end of the follow-up (Figure

2). There was a statistically significant decrease from

baseline in erythema, induration, pain or sensitive-

ness, itching, and elevation (po.05). Before (A) and

after treatment (B) clinical photographs of a patient

in the TAC group are shown in Figure 3A and B.

In the TAC with Contractubex group, the criteria

scores fell from 26 to 9 in erythema; 29 to 1 for

induration, 25 to 1 for pain or sensitiveness, 23 to 5

for itching, and 74 to 3 for elevation at the end of the

follow-up (Figure 4). There was a statistically sig-

nificant decrease from baseline in erythema, indu-

ration, pain or sensitiveness, itching, and elevation

(po0.05). Before (A) and after (B) clinical photo-

graphs of a patient in the TAC with Contractubex

group are shown in Figure 5A and B.

Treatment with TAC and Contractubex gel is

much more effective than with TAC alone in terms

of pain and sensitiveness, itching, and elevation.

There is no evidence in the data indicating a

difference between the two treatment methods in

terms of erythema and induration.

The patients tolerated the treatment well. There

were not any serious adverse effects. One patient

developed long-lasting erythema and itching, and

itchiness was found in 3 patients in the TAC and

Contractubex group. There were no adverse events

in the TAC alone group.

Discussion

Keloid and hypertrophic scarring develop as a result

of a proliferation of dermal tissue after skin injury.

It is generally thought that tension plays a major

pathophysiologic role. These proliferative scars

are characterized by increased collagen and

glycosaminoglycan content as well as increased

collagen turnover.4

There are many ways to treat these conditions, with

different responses.1 Management choices should
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depend on the patient’s individual requirements and

evidence-based findings.8

When used alone, corticosteroid intralesional injec-

tions can only soften and flatten keloids and provide

symptomatic relief, but they cannot make keloids

disappear or narrow wide hypertrophic scars.21 The

mechanism of corticosteroid action is related to

suppression of collagen synthesis by decreased gene

expression within the keloid or hypertrophic scar.

Adverse effects of treatment include pain with in-

jection, atrophy, telangiectasia, and, most troubling

in patients with type V and VI phototypes, hypo-

pigmentation that may last longer than 1 year after

treatment.3

Despite few randomized, prospective studies, there

is broad consensus that injected TAC is efficacious,

and it is first-line therapy for the treatment of

keloids and second-line therapy for the treatment

of hypertrophic scars if other easier treatments

have not been efficacious. Response rates vary

from 50% to 100%, with a recurrence rate of 9%

to 50%.8 One study that evaluated patients

5 years after intralesional corticosteroid treatment

showed an initial response of 90%, but up to
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Excluded n=0  

Randomized n=27   

Allocation  
TAC Alone Group 

Allocated to treatment n=13 
Contractubex+TAC Group 

Allocated to treatment n=14 

Lost after baseline 
evaluation n=0 

Lost after baseline 
evaluation n=0 

Analysis  
Received treatment and 
included in the analysis 

n=13 

Received treatment 
and included in the 

analysis n=14 

Discontiued n=0                     
-Lost to follow up n=0            
-Lack of efficacy n=0             
-Side effect n=0 

Discontiued n=0                     
-Lost to follow up  n=0          
-Lack of efficacy n=0            
-Side effect n=0 

Completed treatment     
n=13 

Completed treatment   
n=14 

Figure 1. Flow diagram of the study.
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50% of patients had keloid recurrence with

5 years.22

Numerous clinical studies of the efficacy and the

tolerability of Contractubex gel have been con-

ducted.15–17,23 The effects of Contractubex gel can

mainly be explained by a reduction of inflammation,

fibroblast proliferation, and connective-tissue com-

ponents such as collagen. Antiinflammatory effects

have been reported for extract of onion and for

heparin. Onion extract and heparin exert similar

antiproliferative effects that, in the case of excessive

scar formation in hypertrophic and keloidal scars,

depress fibroblast proliferation and reduce scar size.

TABLE 1. Demographic Data of Patients Receiving Triamcinolone Acetonide (TAC) Alone and TAC with

Contractubex

Characteristic

TAC Alone

(n = 13)

TAC with

Contractubex

(n = 14) Total (N = 27)

Age, mean7 standard deviation 28.157 9.1 28.07 14.4 28.17 11.7

Sex (male/female) n 8/5 9/5 17/10

Lesions (keloid/hypertrophic scar) n 9/4 9/5 18/9

Age of scar, n

0–6 months 3 2 5

6–12 months 4 3 7

1–1.5 years 3 4 7

1.5–2 years 2 3 5

42 years 1 2 3

Location of scar, n

Head or neck 2 3 5

Upper extremity 4 4 8

Thorax 7 7 14

Cause of scar, n

Operation 1 3 4

Injury 3 4 7

Vaccination 4 3 7

Acne 3 2 5

Unknown 2 2 4
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Figure 2. Clinical findings of TAC alone group.
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In addition, the depressing effect of Contractubex gel

on collagen synthesis and its loosening effect on

collagen structure may promote physiologic scar

development.16 The exact mechanism of action of

Contractubex gel is unknown. In vitro studies have

shown fibroblast-inhibiting properties of onion ex-

tract contained in it. In these studies, onion extract

reduced the proliferative activity and the production

of substances in the extracellular matrix. Heparin,

another active ingredient in Contractubex gel, may

play a part too. In vitro experiments revealed that

heparin was able to interact strongly with collagen

molecules. It induced the formation of thicker fibrils,

typical for a mature tissue, and promoted intermo-

lecular bonding in collagen.15 Therefore, heparin

and onion extract affected scar development by their

inhibitory effects on inflammatory process, fibro-

blast proliferation, and the synthesizing capacity of

fibroblasts. Ho and coworkers found Contractubex

gel to be effective, safe, and simple to apply in the

A

B

Figure 3. Before (A) and after (B) photographs of a patient in
the TAC group.

26
29

25

23

25

13
13

10

28

14

5
2

6 6
9

1
1

5 3

0

10

20

30

40

50

60

70

80

S
co

re
s

0                    4                  12                  20
Weeks

Erythema
Induration
Pain-Sensitiveness
Itching
Elevation (mm)

Figure 4. Clinical findings of TAC and Contractubex group.
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Figure 5. Before (A) and after (B) photographs of a patient in
the TAC and Contractubex group.
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prevention of scarring in 120 Chinese patients

having laser removal of tattoos. They found that

Contractubex gel reduced the risk of scarring

significantly, from 23.5% to 11.5%.15

Willital and Heine studied the effect of Contractubex

gel on fresh scars after thoracic surgery in children

and adolescents. They randomly assigned 45 young

patients with fresh scars after thoracic surgery and

found that scars in the Contractubex gel treated

group were narrower than in the untreated group

after 1 year of the treatment. In this study, the benefit

of gel was described in the treatment of physiologic

scars, as well as in the treatment of

hypertrophic and keloidal scars. It was effective even

in keloids, which are regarded as very resistant

to therapy. When applied prophylactically to fresh

scars in keloid-disposed patients, Contractubex was

found to prevent the formation of keloidal scars

as well.16

In a randomized, double-blind, split-scar study,

Chung and colleagues treated 24 patients with onion

extract gel and petrolatum emollient on new surgical

scars and found no statistically significant differ-

ences between the two treatment groups. They

thought that petrolatum-based topical agents con-

stituted standard therapy in the management of

postoperative wounds, but they applied the onion

extract and petrolatum emollients for 8 weeks,

which seemed to be a short time. So this short time

may explain the ineffectivity of onion extract.24 In a

similar study with a small number of patients,

Jackson and Shelton compared the onion extract and

petrolatum-based ointment in 17 patients with sur-

gical scars and found the onion extract to be in-

effective in improving scar.25 In these studies,

patients who used onion extract showed no im-

provement, but they might have seen improvement if

the product contained heparin and allantoin.

In addition, their case number was too small to take

a statistical analysis.

In another study, Hosnuter and colleagues evaluated

the efficacy of topical onion extract in gel form on

hypertrophic and keloid scars, focusing on problems

such as elevation, redness, hardness, itching, and

pain in 60 patients. They compared the onion ex-

tract, silicon sheet gel, and a combination of two

drugs. They found the combination of onion extract

and silicon sheet gel to be more effective than the

others. They found that onion extract should be used

in combination with an occlusive silicon dressing to

achieve a satisfying decrease in scar height.26

Clinical improvement of keloidal and hypertrophic

scars was seen after treatment of intralesional

TAC alone or combined with Contractubex gel.

The end results were comparable. In conclusion,

combined intralesional injection of TAC with Con-

tractubex gel appears to be superior to intralesional

TAC alone in the treatment of keloids and hyper-

trophic scars, with no significant side effects. Man-

agement of these lesions should be individualized

according to the patient’s desires and expectations.

Some patients may not respond to any single treat-

ment modality, and the use of multiple treatment

modalities may be the best approach for maximizing

therapeutic success.
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