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INTRODUCTION 

Keloid is an area of benign overgrowth of fibrous tissue 

that usually develops after healing of a skin injury, and 

extends beyond the original defect.1 Keloids clinically 

manifest as raised, hyper-pigmented, erythematous 

nodules or plaques, with an irregular border, making 

them visible and distinct from the surrounding skin.2 

Patients with darker skin have a higher prevalence for 

keloid than lighter skin.3 It is the fifth most common skin 

disease in adult black patients, in the United Kingdom.4 

Symptoms of itch and pain due to keloid are mild, but the 

disfigurement and functional impairment can be severe. It 

leads to aesthetic and physical complaints, causing 

psychogenic turmoil and severe depression in affected 

individuals.5-7 Intralesional triamcinolone acetonide 

(TAC) is considered to be the first line of treatment, 

however it is effective only against younger keloids, 

response rate varies from 50% to 100%, and a recurrence 

rate of 9% to 50% is reported.8 Local side effects due to 

TAC include dermal atrophy, telengiectasia and pain at 

the site of injection. 

ABSTRACT 

 

Background: Keloid is a common presentation in clinical practice. Symptoms due to keloid are mild, but 

disfigurement and functional impairment can be severe. It is difficult to treat. Intralesional, injection triamcinolone 

acetonide, has limited efficacy, causes adverse effects such as local dermal atrophy, telengiectasia and 

hypopigmentation. Injection verapamil is reported to have similar efficacy, but lesser side effects, and is cheaper. Aim 

was to study efficacy and adverse effects of intralesional verapamil in treatment of keloid.  

Methods: An open label study on 25 patients of keloid, either gender, age 11 to 55 years at a medical college 

hospital. Injection verapamil 2.5 mg/ml was administered intralesionally, at an interval of 3 weeks, for a total of 6 

sittings, over a period of 18 weeks. Vancouver scar scale (VSS) was used to assess the improvement. The statistical 

analysis was done using SPSS version 21.0. 

Results: Median duration of keloids was 8 months. The mean VSS score before treatment was 7.68 which reduced to 

4.28 after treatment. Mean percentage change in VSS score was 46.21%, very highly significant (p<0.001). 

Physician‟s assessment was „very good‟ in 32.0% and 'excellent' in 8.0%. The complaint of post-procedure pain was 

present in almost all.  

Conclusions: Intralesional injection verapamil, gives very good to excellent improvement in 40% of patients of 

keloid. Post injection pain persists for more than 24 hours. Drug does not cause local dermal atrophy or 

hypopigmentation.  
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Verapamil, a calcium channel blocker, and an 

antiarrhythmic agent, has emerged as a useful treatment 

modality in treatment of keloids.9 It is reported to 

decrease IL-6 and vascular endothelial growth factor in 

the central keloid fibroblasts, reducing cell proliferation, 

increasing apoptosis and expression of decorin, thus 

inhibiting fibroblast proliferation and migration and 

reducing keloid.10 It is reported that VPL has lesser side 

effects as compared to TAC, is cheaper and could be a 

suitable alternative to TAC.11 Aim was to study efficacy 

and adverse effects of intralesional verapamil in treatment 

of keloids, by assessing clinical improvement using 

Vancouver scar scale (VSS). 

METHODS 

The study was carried out on 25 patients in Dermatology 

OPD of a medical college and hospital, Uttar Pradesh, 

India, over a period of one year and six months, with due 

permission of Institutional Ethics Committee. Keloid 

patients of either gender, in the age group 11 to 55 years, 

were included in the study. Patients with immuno-

compromised status, local infection, pregnant or lactating 

mothers and those who had received any specific 

treatment for keloid within previous 6 months were 

excluded. Sample size was calculated on the basis of 

decrease in volume of keloid.12 

Injection verapamil (VPL) 2.5 mg/ml was administered 

intralesionally at an interval of 3 weeks, for a total of 6 

sittings, over a period of 18 weeks (4.5 months). Injection 

Verapamil needs no dilution as it is available in the 

required concentration of 2.5 mg/ml (vial: 5 mg/2 ml). 

The lesion was infiltrated with the drug solution, until 

complete and uniform blanching of the lesion was 

achieved, using a disposable insulin syringe, and 26 

gauge needle. No sedation/analgesia was used prior to the 

injection. 

The details of the subject were recorded in a predesigned 

“case record form” which included the Fitzpatrick skin 

type, duration, site, number and various other parameters 

of the keloid. Height, pliability, vascularity, pigmentation 

and size of the keloid were assessed on VSS. VSS was 

assessed before treatment with Injection VPL, and after 

completion of the treatment at 18 weeks. 

VSS is a validated tool to document a change in 

appearance of the scar and is widely used in clinical 

practice and research.13-15 It was first described by 

Sullivan in 1990.16 Vascularity, pliability, pigmentation, 

and height of the scar are the parameters assessed to 

determine the score, in VSS. The score for pliability 

ranges from 0 to 5, height and vascularity from 0 to 3 and 

pigmentation from 0 to 2, to give a maximum score of 13. 

The decreasing mean value of the score indicates clinical 

improvement in the scar.  

Scar height was measured with calipers, scar pliability 

subjectively assessed by palpation, scar vascularity was 

rated on visual inspection, and the rate of refill after 

blanching the keloid. Blanching was achieved by a 

transparent plastic sheet with VSS score sheet pasted on 

it, as suggested by Baryza and Baryza.15 Scar 

pigmentation was assessed after blanching, and 

comparing the scar color with the surrounding skin. 

The percentage reduction in VSS was graded according 

to the quartile score with ≤25% reduction in VSS, graded 

as poor, 26-50% reduction as good, 51-75% reduction 

very good and >75% as excellent response. 

Statistical analysis 

Data was analyzed using Statistical Package for Social 

Sciences (SPSS), version 21.0. Wilcoxon signed rank was 

used to assess the outcome. A „p‟ value less than 0.05, 

indicated a statistically significant change. 

RESULTS 

A total of 25 patients of keloid, were treated with 

intralesional injection verapamil 2.5 mg/ml. All 25 

patients completed the study. Male patients were 14 

(56%) and female 11 (44%). Age of the patients varied 

from 12 years to 49 years, mean age was 30.72 (±11.23) 

years (Table 1). Family history of Keloid was present in 3 

(12.0%) patients. The majority (64.0%) had Fitzpatrick 

skin type IV. Duration of Keloids ranged from 1 to 36 

months with a median duration of 8 months (Table 1). 

The majority (92%) had one or two keloids; none of the 

patient had more than three keloids (Table 2). The 

majority (92%) of keloids were either on the chest or 

shoulders (Table 3). 

Table 1: Demographic data. 

Demographic characteistics 

Gender 
Male 14 (56%), Female 11 (44%) 

Ratio M:F- 1.27:1  

Age in 

years 
12-49 

Mean 30.72±11.23 

yrs 

Family 

history 
+ve 3 (12.0%) -ve 22 (88%) 

Fitzpatrick 

skin type 

Type IV 

(64.0%) 
Type V skin (36.0%) 

Duration 1 to 36 months Median- 8 months 

Table 2: Number of keloids. 

Patients Number of Keloids 

15 (60%) One 

8 (32%) Two 

2 (8%) Three 

An assessment of VSS score was done at baseline and at 

3 weeks, after the last injection, i.e. at 18 weeks from the 

first injection. At baseline, mean VSS score was 

7.68±1.89 (median 8), which reduced to 4.28±2.21 
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(median 5) at final follow up, showing a mean change of 

3.40±1.44 (46.21%). On evaluating the data statistically, 

it was found to be significant (p<0.001) (Table 4). 

Physician rated outcome was „very good‟ to „excellent‟ in 

10 (40%) and „good‟ in 11 (44%) cases. There were 4 

(16%) cases in which outcome was evaluated as poor 

(Table 5). 

Table 3: Location of keloids. 

Location on the body Number of keloids (%) 

Chest  14 (56) 

Shoulder and upper arm 9 (36) 

Face and ear 4 (16) 

Back 3 (12) 

Thigh and leg 2 (8) 

Table 4: Vancouver scar scale (VSS) score. 

VSS score (n=25) Median Mean SD 

At baseline 8.00 7.68 1.89 

At 4.5 months (final follow 

up) 
5.00 4.28 2.21 

Mean change±SD (% 

change) 
3.40±1.44 (46.21%) 

Significance of change 

(Wilcoxon signed rank 

test) 

z=4.401; p<0.001 

Table 5: Physician rated outcome. 

Assessment N=25 (%) 

Poor 4 (16) 

Good 11 (44) 

Very good 8 (32) 

Excellent 2 (8) 

Table 6: Side effects. 

Adverse effects N=25 (%) 

Pain 24 (96) 

Hypopigmentation 0 (0) 

Telangiectasia 0 (0) 

Dermal atrophy 0 (0) 

  

Figure 1: A= Before treatment; B= After 18 weeks of 

treatment (excellent improvement). 

  

Figure 2: A= Before treatment; B= After 18 weeks of 

treatment (poor response). 

Pain was the most common side effect as reported by 24 

(96%) patients. None of the patients showed 

hypopigmentation, telengiectasia or atrophy (Table 6). 

DISCUSSION 

Keloids cause cosmetic disfigurement, functional 

impairment and a significant morbidity.6,7 A variety of 

treatment such as pressure therapy, silicone gel sheeting, 

intralesional bleomycin or interferon or corticosteroid 

injections, cryotherapy, surgical manipulation, laser and 

radiotherapy are being used. No particular treatment is 

suitable or effective in all the cases of keloid.17 

Intralesional corticosteroids seem to be more effective, 

however they cause local adverse effects such as 

hypopigmentation, dermal atrophy and menstrual 

irregularities. 

Among the emerging therapies, verapamil (VPL) is 

reported to be effective, relatively safer and much 

cheaper than TAC.9 Verapamil inhibits the synthesis and 

secretion of extracellular matrix molecules, including 

collagen, glycosaminoglycans, fibronectin and increases 

collagenase by inducing procollagenase expression.18 

This study was done to evaluate efficacy of VPL in 

treatment of the keloid, in skin phototype IV and V. The 

drug VPL was used in the concentration of 2.5 mg/ml 

intralesionally, and VSS was used for assessment of the 

improvement.19-21 

The actual amount of dose of the drug being injected, 

with respect to area and thickness of the keloid, cannot be 

measured as thickness of the keloid varies from lesion to 

lesion, and also within the lesion. Consequently in this 

study, complete blanching of the keloid at the time of 

intralesional injection, was considered to be the end point 

of the dose. 

Majority of patients in this study, were in the age group 

<30 years; males being slightly more than females. Kant 

et al, Uzair et al, and Ahuja et al also observed 

predominance of keloid in the younger age group.11,20,22 

The presentation of the patient in the younger is more 

probably due to a greater esthetic concern in the young. 

The duration of keloids, in the majority of subjects was 

A B 

A B 
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less than 12 months. Keloids were observed to be 

commonest on the chest (60%), followed by shoulder 

(20%), arm (18%) and face (10%), similar to the findings 

of Jannati et al.23 

In the present study, a mean reduction of 46.21% in all 

the parameters of the VSS, was observed at the end of 18 

weeks. Uzair et al observed 36.75% reduction in VSS 

score, which was less than the improvement in the 

present study, however he had used only 3 injections of 

verapamil, one each at monthly interval.20 In the present 

study, a total of 6 injections of VPL were administered, 

one each at 3 weeks interval, over a period of 18 weeks. 

Shanthi et al observed reduction in mean height of keloid 

from 4.33 mm to 0.15 mm, indicating an almost complete 

flattening, and maintenance of the improvement at 52 

weeks.19 Results obtained by Shanthi et al are markedly 

higher than the present study, but she used a total of 8 

injections of VPL over a period of 6 months. 

Danielsen et al compared efficacy of intralesional 

verapamil and triamcinolone acetonide (TAC) after 

surgical excision, to prevent recurrence of the keloid. 

They observed a recurrence of 20% in the verapamil 

group but none in TAC group.21  

The commonest adverse effect was persistent pain at the 

injection site. The pain persisted for 24 to 48 hours and 

some required analgesics for relief. Hypopigmentation, 

dermal atrophy, profuse sweating and menstrual 

irregularities, which are common adverse effects due to 

administration of corticosteroids, were absent following 

intralesional VPL.23-25  

Limitations of the study 

Therapeutic effect of injection verapamil was observed 

over a period of only 18 weeks (4.5 months); ideal period 

of observation could be about 1 to 2 years. 

CONCLUSION 

Intralesional verapamil gives very good to excellent 

improvement in a large number of patients. The drug is 

available as a thin solution, and is easy to inject, using a 

fine gauge needle. It does not cause adverse effects such 

as local dermal atrophy or hypopigmentation, and is 

relatively safe. Pain following verapamil is severe and 

analgesics may be required. 
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