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Introduction:
Th e keloid scars are raised scars with an exces-
sive growth of scar tissue that extends beyond 
the original wound margins and show no ten-
dency to resolve1,2. Th ere appears to be a heri-
table predisposition to keloid formation and 
the condition is more common in people hav-
ing dark complexions3. Most keloids occur in 
people between the ages of 10 and 30 years4. Ke-
loids scars commonly occur in the areas of rela-
tively high tension such as the presternal area, 

upper back, head and neck, shoulders and upper 
arms4. Keloids of the head and neck are very ob-
vious, noticeable and the patient presents with 
cosmetic concerns5.

Th e etiology and pathophysiology of these scars 
remain unknown but the proposed causative 
factors include mechanical strain, infl ammation, 
bacterial colonization, and foreign body reac-
tion6. Th ere is evidence that excessive matrix ac-
cumulation and cell proliferation are distinctive 
features of keloid lesions7,8.

Abstract 
Objectives: To compare the relative eff ectiveness of the two treatment modalities for keloid 
scars and to identify a more eff ective, economical and safe treatment option currently used for  
keloid scars in our population.
Study Design: Randomized control trial
Sett ing and Duration: Outpatient department, Plastic Surgery Unit, Hayatabad Medical Com-
plex, Peshawar and Plastic Surgery and Burn Unit, Khyber Teaching Hospital, Peshawar, from 
June 2009 to December 2012.
Methods: A total of 144 patients of both sexes  were included in the study. Th is study is a ran-
domized, single blind, in which 72 patients were allocated to receive verapamil and other 72 
patients to receive triamcinolone acetonide. Drugs were administered intralesionally in both 
groups. Improvement of the scar was measured in terms of reduction in scar height, change in 
colour towards normal, and improvement in texture, itching and tenderness of the scar.
Results:  Th e age of the patients ranged from 10-50 years. Out of them 94 (65%) were females 
and 50(35%) males. Th e average height of the scars, at the time of presentation, in both the 
groups were 2.6mm for verapamil  and 3.78mm for steroid treated group and at the end of 
therapy the height were reduced to 1.60mm  in both the groups. Scar discoloration was noted 
in both the groups and in verapamil treated group 30.6% scars turned to normal and in steroid 
treated group 26.4% scars faded to normal skin color. Th e scars became soft  in 44 patients  
(61.1%) treated with verapamil  and  in 46 (63.9%)  treated with steroid. Scar itch was relieved 
in all (100%) patients treated with verapamil and in 71(98.6%) patients treated with steroid. 
Conclusions: Intralesional verapamil may be an appropriate option in the treatment of keloids 
scars because it is a relatively safe drug, with ease of administration and good patient compli-
ance.
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Th e management of keloids is a challenging 
problem for physicians and surgeons. Th e inci-
dence of keloid formation is reported between 
4-16% population9. Various treatment options 
for keloids are: surgical excision, radiations, 
medical treatment, treatment by mechanical 
pressure, and laser therapy, each alone and in 
various combinations10,11. Although the physi-
cal severity of scars may reduce with therapy, 
yet they do not disappear completely and may 
re-occur aft er treatment12.

Application of moisturizing creams and local-
ized pressure application to the remodeling scar 
can accelerate the natural scar maturation pro-
cess1. Use of intralesional corticosteroids for 
the treatment of pathologic scars started in early 
1960 and was found to be eff ective in majority of 
lesions13. Verapamil, a calcium channel antago-
nist, inhibits the synthesis/secretion of extracel-
lular matrix, increases collagenase, and has been 
reported to be eff ective in the treatment of ke-
loids when administered intralesionally14,15.

Although our results show that the diff erences 
between the eff ects of verapamil and corticoste-
roids are not statistically signifi cant, our over all 
observations are that verapamil has an edge over 
the triamcinolone acetonide because it is more 
economical and has no serious side eff ects. 

Material and Methods:
Th is study was conducted over a period of three 
and a half years from June 2009 to December 
2012 at Plastic Surgery Unit, Hayatabad Medi-
cal Complex, Peshawar and the Plastic Surgery 
and Burns Unit, Khyber Teaching Hospital, Pe-
shawar. Th e study was conducted aft er approval 
by the hospital ethical committ ee. Non-proba-
bility consecutive sampling technique was ap-
plied and a total of 144 patients were enrolled in 
the study aft er taking informed consent. Sample 
size calculated according to the WHO formula 
for sample size calculation using 95% confi -
dence interval, 6% margin of error with 16% 
of prevalence.  Patients between the age group 
of 10-50 years, having post burn keloid scars of 
the head and neck region were selected for the 
study. Whereas those patients, having keloid 

scars due to reasons other than burns and hav-
ing concomitant infection, or any other disease 
in the vicinity of the scar or receiving some med-
ication for the associated lesions were excluded 
from the study. Patients who were already using 
steroids or verapamil for any concurrent illness, 
were also excluded from the study. Patients were 
included in the study if they had not received ra-
diation, corticosteroids or any other therapy for 
the keloid for the last 12 months.  Patient related 
data such as age and sex of the patient and scar 
related data such as duration, height, induration, 
colour and scar tenderness were recorded on a 
proforma. On clinical examination raised scars, 
of more than six months duration, that had in-
vaded the adjacent normal skin were defi ned as 
keloid scars. Th e total period of treatment was 
four months during which steroid and verapamil 
were injected in respective groups every four 
weeks. 

Th e patients were randomized in two groups of 
72 patients each. First group (VP) patients were 
given intralesional verapamil whereas the sec-
ond group (ST) received intralesional cortico-
steroids. Clinical evaluation regarding the size, 
color and pliability of the scar were observed 
and recorded.  Intralesional Triamcinolone Ace-
tonide at a concentration of 40mg/ml and Vera-
pamil at concentration of 2.5mg/ml were used. 
Injections were given into the keloid scars at 4 
weeks interval and a total of 4 injections given 
over a period of four months. No local or topical 
anesthesia was used in conjunction with any of 
the therapy.

 Steroid Injection technique:
A disposable insulin syringe with 31gauge nee-
dle was used. Th e lesion was infi ltrated with 
the drug solution (Triamcinolone Acetonide) 
thoroughly until complete blanching of the le-
sion was achieved. To this end, the needle was 
inserted at several points around the lesion with 
a 300-450 angle. Th e amount of solution injected 
0.5 – 2.0ml per session depending on the size 
of the lesion. Th e dose was repeated aft er every 
four weeks and the duration of treatment was 
four months.
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Verapamil Injection technique:
Verapamil hydrochloride at a concentration of 
2.5mg/ml was used every four week. Similar to 
the steroid therapy no local or topical anesthe-
sia was used. A disposable insulin syringe with a 
31gauge needle was used for injecting the drug. 
Th e lesion was infi ltrated with the drug thor-
oughly until complete blanching of the keloid. 
Verapamil injected intralesionally at multiple 
sites keeping the needle at 30- 45O angle. Th e 
amount of solution injected varied from 0.5-
2.0ml depending on the size of the keloid. 

A note was made of any side eff ects that the pa-
tients experienced at the end of each session. 
Aft er every four weeks the improvement in scar 
appearance was judged on the basis of decrease 
in height, change in color and change in the in-
duration of scar. All these fi ndings at each visit 
were recorded on the proforma. 

Data analysis
Performed with SPSS v. 17 and descriptive sta-
tistics were used to calculate frequencies and 
standard deviation for age of patients, duration 
and height of the scar; t-test was applied, to eval-
uate monthly improvement in the scar between 
the two groups and the level of signifi cance cho-

sen was < 0.05.

Results:
A total of one hundred and forty four patients 
who were exposed to two therapies with seventy 
two patients each in verapamil treated (VP) and 
steroid treated (ST) groups. Out of 144 patients 
94 (65%) were females and rest were males.

Th e patients under study were confi ned to the 
age limit of 10 – 50 years. It was observed that 
highest number of patients n=68 (47.2%) were 
having ages between 21 – 30 years. Forty six 
patients (31.9%) were between 10-20 years, 28 
patients (19.4%) between 31-40 years and 2 pa-
tients (1.4%) between 41-50 years of age.  

1. Height of Scar
Figure 1 reveals that average height of scar 
was 2.64 mm and 3.78 mm in patients ad-
ministered VP and ST at presentation time, 
respectively. Similarly, average height of scar 
was 2.94 mm in both groups at end of 1st 
month. Furthermore, the average heights in 
VP- and ST-treated patients were 2.35 mm 
and 2.30 mm, 1.92 mm and 1.64 mm, 1.60 
mm and 1.60 mm, at the end of 2nd, 3rd and 
4th months’ time, respectively. It is apparent 
that both the drugs equally minimized the 
height of scar.  

2. Colour of Scar
At the time of presentation not a single pa-
tient’s scar was of normal skin colour, with 
n=44 (61.1%) and n=39 (54.2%) scars were 
having pink colour, n=9 (12.5%) scars were 
of purple colour while n=19 (26.4%) were 
red coloured who underwent VP therapy, 
while n=33 (45.8%) patients were having 
red coloured scar who were then subjected 
to ST therapy. 

At the conclusion of VP therapy (4th month) 
n=22 (30.6%) patients scars became nor-
mal, and n=50 (69.4%) remained pink. In 
contrast, n=19 (26.4%) patients scars be-
came normal and n=53 (73.6%) patients 
scars remained pink, with steroid therapy.

Figure 1: Comparisons of itching patt erns in scars of groups treated with verapamil (VP) 
and steroid (ST) during the course of treatment
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3. Textures of scar:
At the time of presentation n=13 (18.1%), 
n=28 (38.9%), n=19 (26.4%), and n=12 
(16.7%) patients were having soft , rubbery, 
fi rm and hard scars respectively. Th ese pa-
tients were then subjected to VP therapy. 
While, n=7 (9.7%), n=28 (38.9%), n=25 
(34.7%), and n=12 (16.7%) patients were re-
corded as soft , rubbery, fi rm and hard respec-
tively, at the time of presentation and were 
exposed to ST therapy. 

At the end of 4th month it was found that 
n=44 (61.1%), n=21 (29.2%), n=3 (4.2%), 
and n=4 (5.6%) patients scars were soft , 
rubbery, fi rm and hard textures respectively, 
with VP therapy. In comparison, the patients 
who were upon ST therapy, showed n=46 
(63.9%), n=12 (16.7%), n=6 (8.3%), and 
n=8 (11.1%) soft , rubbery, fi rm and hard tex-
tures respectively. 

4. Itching at the site of scar:
Figure 2 shows that itching was present in 
n=26 (36.1%) patients that were put on VP 
therapy while n=37 (51.4%) patients of ST 
therapy group had itching at the time of pre-
sentation.

Itching was absent in VP treated group aft er 
two months time that remainedabsent till the 
end of therapy. In comparison, itching was 
complained by n=5 (6.9%), n=2 (2.8%) and 
n=1 (1.4%) at 2nd, 3rd and fi nal presenta-
tions respectively, in case of ST treated group.

5. Side eff ects observed
Table 1 summarizes the side eff ects observed 
with both form of treatment modalities. It in-
dicates more problems in case of steroids as 
compared to verapamil. 

Statistical Comparison of Intralesional Vera-
pamil and Steroid Th erapy
Two sampled independent t-test was applied to 
test the hypothesis that: 

Ho : Both therapies i.e., intralesional Vera-
pamil and Steroids have same effi  cacy

 Vs.

H1 : Verapamil is bett er than Steroids in the 
treatment of keloid scars.

On the inference of table 2, we accept Ho and 
conclude that both drugs have the same effi  cacy 
during course of therapy till the conclusion of 
therapy.

Although statistical analyses show no signifi cant 
diff erence among the effi  cacies of both drugs 
however it can be stated with confi dence that 
verapamil is a locally safe drug having no serious 
side eff ects as compared to the steroids. Moreover 
verapamil is lower in price than corticosteroid 
and is cost eff ective.  

Discussion:
Th e earliest description of keloids appears in the 
Smith papyrus dated approximately 1,700 BC16. 
Despite an increased understanding of wound 
healing and collagen metabolism, the exact cause, 
clinical behavior, and optimal treatment of ke-
loids remain an enigma. 

In clinical practice keloids scars are commonly 
encountered by the dermatologists and plastic 
surgeons. Diff erent treatment modalities are in 
practice but the eff ective treatment for their per-

Figure 1: Comparison of average heights of scars (in 
mm), in verapamil treated (VP) and steroid treated (ST) 
groups during course of treatment.
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manent cure remains undefi ned17. Various phar-
macological and nonpharmacological methods 
of treating keloid are in use and each has certain 
drawbacks like high cost (silicone gel sheeting, 
bleomycin and interferon), poor effi  cacy (surgery 
and laser therapy), recurrence (surgery, 5-fl uoro-
uracil) and adverse eff ects like malignancy (radia-
tion therapy), and untoward eff ects (5 - fl uoro-
uracil, bleomycin, interferon and triamcinolone). 
Th e prevention of keloid formation is more eff ec-
tive than its treatment and it involves the applica-
tion of measures that reduce the risk of develop-
ment of these scars. 

In 1994 Lawrence presented his experience with 
the intralesional verapamil injection and pressure 
therapy in the treatment of earlobe scars and re-
ported a cure rate of 50%. In our study the average 
height reduced to 1.6mm which means a 60.6% 
improvement with verapamil alone. Our result 
can also be compared with those reported by 
D’Andrea et al, where surgical excision and topi-
cal silicone aplication followed by an adjuvant 
treatment with intralesional verapamil off ered a 
higher rate of resolution where 54% of the lesions 
were cured18. While in our study 60.6% reduction 
in scar height was obtained with verapamil alone.

Clinical parameters of the scar that showed im-
provement were height of scar; change in color 
and alteration in textures. It was noted that the 
improvements in the aforementioned param-
eters were present aft er stopping treatment and 

during subsequent follow-ups. Verapamil had no 
eff ect on scar pigmentation however triamcino-
lone produced hypopigmentation in 21% cases 
and hyperpigmentation 5% of patients. Length 
of the scars was not altered signifi cantly by both 
the drugs.

While studying the eff ects of steroids on keloid 
scars, Kiil reported an initial excellent fl att ening 
of scar in  37 patients and the side eff ects he ob-
served were pain at the site of injection, skin at-
rophy and hypopigmentation19. In our study we 
also noted the same side eff ects with steroid ther-
apy in 3 patients (4.1%). Darzi and his colleagues 
reported skin atrophy as a complication of steroid 
therapy in about 4% cases20. 

In 2005 Farahnaz compared the results of com-
bined cryotherapy and intralesional corticoste-
roids and found that 67% of the patients had scar 
fl att ening and 49% of them were asymptomatic 
aft er treatment21. None of our patient complained 
of pain but at the start of therapy 42% of the pa-
tients were having itch in the scar and at the end 
of therapy with intralesional verapamil alone we 
found that it was cured in 100% of the patients. It 
is apparent that verapamil alone off ers symptom-
atic relief than combination therapy.

In 1994 Layton22 found that intralesional triam-
cinolone therapy was not as eff ective as other 
treatment modalities in terms of scar fl att ening. 
Th is is contradiction to our fi ndings where we 
achieved a good reduction in scar height where 
23.6% of the scars became fl at and in 26.4% scars 
the discoloration turned to normal skin color22. 

In one of case series on intralesional steroid thera-
py, Muneuchi et al noticed that keloid symptoms 
improved in 55% of patients, and excellent results 
were obtained in 26% patients. If we compare our 
results to the study of Muneuchi et al, a 57.6% re-
duction in the height of the scar with intralesional 
triamcinolone was obtained with only four dos-
es over a period of four month. Muneuchi et al 
achieved the same results with prolonged therapy 
for three to fi ve years23.

 Itching of scar was present in 37% patients at pre-

Table 1: Side eff ects observed in patients treated with verapamil (VP) and steroid(ST).

Side eff ect VP Treated ST Treated
Hyperpigmentation 0 (0%) 5 (6.9%)

Hypopigmentation 0 (0%) 21 (29.2%)

Telangiectasia 0 (0%) 18 (25%)

Skin atrophy 0 (0%) 3 (4.1%)

Post injection burning sensation 50 (69.4%) 2 (2.8%)

Post injection pain 21 (21.2%) 45 (62.5%)

Table 2: Statistical Comparison between Verapamil (VP) and Steroid (ST) Th erapies

t-Test Value D.F. P-Value Signifi cance
1st Month 0.46 142 0.64 Insignifi cant

2nd Month 0.58 142 0.56 Insignifi cant

3rd Month 0.75 142 0.45 Insignifi cant

End of Th erapy (4th Month) 0.68 142 0.42 Insignifi cant
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sentation which was resolved in 98%. Th is indi-
cates the eff ectiveness of intralesional steroids as 
monotherapy. Darzi et al in their study found tri-
amcinolone to be eff ective in the treatment of ke-
loids in a group of 17 patients, showing 71% full 
fl att ening of the lesion as well as a partial fl att en-
ing of 29% scars20. In arrangement to the above 
studies this report confi rms the eff ects of steroids 
upon the height of scar with a fl att ening of 26.3% 
scars at the conclusion of therapy. Moreover, the 
normalization of skin color (26.4%), transforma-
tion of texture to soft ness (63.9%) and relieve of 
itch (98.6%) patients indicate added advantages. 

While comparing the eff ects of steroids and 
verapamil, Shanthi  in  2008 come up with the 
conclusion that both the drugs produced simi-
lar results24. In our study the statistics predicted 
no signifi cant diff erence in the effi  cacies of both 
drugs and the p-value remained > 0.05. Shanthi 
and her colleagues also noted that the incidence 
of adverse drug reactions was found to be lower 
in patients who received verapamil than in those 
who received triamcinolone. In present study it 
was observed that verapamil is a safe drug with 
no serious side eff ects as compared to the triam-
cinolone.

Th e only complication of intralesional verapamil, 
noted in this study, was a post injection burning 
sensation which resolved spontaneously in fi ve to 
ten minutes time. 

Conclusion:
Th e result of the present study suggests that vera-
pamil is clinically safe for patients with keloid 
scars; when compared with intralesional steroids, 
injection of verapamil appears to be capable of in-
ducing a rapid benefi cial eff ect in these scars, less 
toxic and cost eff ective. It is much easier to ad-
minister into the scar with lesser pain than steroid 
Injection. We conclude from our study that intra-
lesional verapamil is an appropriate alternative to 
triamcinolone in the treatment of keloid scars.
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