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ABSTRACT

Objective: To compare intralesional combination of verapamil with triamcinolone versus intralesional triamcinolone for
resolution of keloid in terms of mean change in Vancouver Scar Scale (VSS).

Study Design: Randomized Controlled Trial (Trial Registration: TCTR20251117012)

Place and Duration of Study: Departments of Dermatology, Pakistan Emirates Military Hospital (PEMH), and Combined
Military Hospital (CMH), Rawalpindi, Pakistan, from Feb to Aug 2025.

Methodology: This study included 60 patients, 30 in each group, with diagnosis of keloid and hypertrophic scars where
Group-A received combined injection of triamcinolone acetonide (TAC) (20mg/ml) and verapamil (1.25mg/ml), while Group-
B received only injection of TAC 20 mg/ml, at three weeks interval for maximum five sessions. After five sessions, keloid scars
were assessed by VSS.

Results: The study participants had an mean age of 32.58 + 8.09 years with an mean duration of symptoms lasting 8.27 + 2.50
months and mean baseline VSS score of 8.48 + 2.39. Demographic distribution showed 51.70% male and 48.30% female
participation. There were no remarkable differences between the groups regarding age distribution, gender, duration of
keloids or baseline VSS score. After treatment, the VSS scores were significantly reduced in Group-A (3.37 + 1.96) compared to
Group-B (5.77 £ 2.40) where p<0.001.

Conclusion: Intralesional verapamil combined with TAC is significantly more effective than TAC alone in reducing keloid
severity, as demonstrated by a greater reduction in VSS scores.
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INTRODUCTION

Keloids arise from excessive collagen deposition
in dermal and subdermal tissue, resulting from
disrupted wound healing mechanisms, frequently
following surgical intervention, burn injuries,
inflammatory and other cutaneous traumas, often
extending beyond boundaries of original injury and
may result in both aesthetic and functional
disabilities.! A broad spectrum of therapeutic
strategies for keloids is available, ranging from non-
invasive to surgical interventions but high recurrence
rate remains a problem.? Corticosteroids, particularly
triamcinolone acetonide (TAC), are typically the first-
line treatment for keloids, working by modulating
inflammatory pathways but having significantly
variable efficacy when given as monotherapy.!
Verapamil is another potential treatment option,

which enhances collagen breakdown through
increased collagenase activity while suppressing
inflammatory cytokines involved in scar development,
aiding in the improvement and remodelling of keloid
scars.’ The efficacy of verapamil and TAC alone has
been evaluated in existing literature, and TAC has
been found to be more effective® 4 notably reported in
one study where a significant difference was found
among both groups (p-value=0.010)> while another
study found that VSS among combination groups was
0.19+0.21, whereas the TAC group was 0.86£0.61 with
p-value <0.05.6 Although TAC is widely used and
effective, it is often linked with greater frequency of
adverse events while verapamil has demonstrated
more favourable safety profile” Despite the
documented effectiveness of both drugs, limited data
exist regarding their combined therapeutic use in
Pakistan, therefore, this study was undertaken to
evaluate effectiveness of combination of intralesional
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TAC with verapamil versus TAC monotherapy for the
management of keloids in our population.
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METHODOLOGY

This randomized controlled trial study began
from 14th February to 14th August, 2025 at the
Departments of Dermatology, Pakistan Emirates
Military Hospital (PEMH), and Combined Military
Hospital (CMH), Rawalpindi, Pakistan, upon
obtaining ethics clearance from the institutional Ethics
Review Board (Letter no A/28/ERC/185/24, dated
25th November 2024) prior to the recruitment process.
Probability sampling using purposive technique was
used. The trial was registered at
https:/ /www. thaiclinicaltrials.org with registration
no TCTR20251117012.

Inclusion Criteria: Male and female individuals,
between 18 to 55 years in age, having post-surgical or
post-injury keloids were included.

Exclusion Criteria: Patients who had undergone
previous treatment for keloids in head and neck
region, keloids aged <3 months or >1 year after
surgery/injury, keloids smaller than 0.50 cm or larger
than 10.00 cm in largest diameters, pregnant or
lactating women, known allergies to verapamil or
TAC, and patients with comorbid conditions like
ischemic heart disease, diabetes mellitus, chronic
hypertension, or immunocompromised status or
having active infection in the keloid area were not
included in the study.

Enrolled sample comprised of 60 individuals, 30
in each group, which was calculated using estimated
VSS values of 1.50 £ 0.60 for verapamil + TAC group
and 4.10 £ 1.90 for the TAC group, from a previous
study 5. The sample size was calculated using a two-
sided hypothesis test for a population mean with a 5%
level of significance (a = 0.05) and 90% power (1-p =
0.90). The population standard deviation (o) was
assumed to be 1.90, with the test value of population
mean (po) = 4.10 and the anticipated population mean
(pa) = 1.60. Using the formula:

_ 0%(Zyqj2 + Z1-p)°

(ko—#a)"

the minimum required sample size was calculated as 7
participants per group but to increase the reliability of
results and account for possible variability, 30 patients
were included in each group, making a total sample
size of 60 participants. Our study hypothesized that
combining verapamil with TAC is more productive
than TAC alone for treatment of keloids. After
receiving informed consent, study participants were
randomly allocated into one of the two treatment

T

arms, Group A or Group B, by lottery method. To
maintain  allocation = concealment, sequentially
numbered, sealed, opaque envelopes were prepared
by an independent investigator who was not involved
in patient enrolment or evaluation of study outcomes.
Group-A received a combination of TAC 20mg/ml
with verapamil 1.25mg/ml, where 0.50ml of injection
TAC containing 40mg/ml was diluted with 0.5ml of
injection verapamil containing 5mg/2ml. Group-B
received intralesional injections of TAC at a final
concentration of 20 mg/ml, prepared by diluting
0.50ml of TAC 40 mg/ml with 0.50 ml of normal
saline. A maximum intralesional dose of 2 ml was
given per session, for a total of 5 sessions. Multiple
intralesional injections were delivered using an insulin
syringe in both groups until even blanching of keloid
was observed. Treatment sessions were conducted at
three-week intervals until the keloid height was
reduced to less than 1 mm or until five sessions had
been completed. Following treatment completion,
patients were monitored for a period of three months.
The outcome was assessed using the VSS, and the
assessor remained blinded to the assigned treatment
group. Scar severity was assessed using the Vancouver
Scar Scale (VSS), which evaluates four parameters:
vascularity (0-3), pigmentation (0-2), pliability (0-5),
and height (0-3). The total score ranges from 0 to 13,
with higher scores indicating greater scar severity.
Scars were assessed at baseline and after completion of
treatment sessions to determine the change in VSS
score. Statistical analysis was conducted using IBM
Statistical Package for Social Sciences (SPSS) version
25.00. Quantitative variables including age, BMI, size
and keloid duration, VSS scores at baseline and after
three-months, were expressed as mean * standard
deviation (SD). Qualitative variables, such as gender,
were reported as frequencies (n) and percentages (%).
A comparison between the two groups was made
using an independent sample t-test in terms of post-
treatment VSS scores where statistical significance was
set at p <0.05.

RESULTS

A total of 60 participants were enrolled in the
study and were divided into Group-A (n=30) and
Group-B (n=30). All participants completed the study
and were included in the final analysis. The primary
outcome measured was change in VSS score following
allocated treatment regimen. The mean age of
participants was 32.58 £ 8.09 years, and the mean
duration of symptoms was 8.27 + 2.50 months while
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mean baseline VSS score was 8.48 + 2.39. Demographic
distribution showed that 51.70% of participants were
male and 48.30% were female, but gender distribution
between groups was not statistically significant (p =
0.438) and no significant differences were observed
between the groups regarding age, gender, duration of
keloids, and baseline VSS score as shown in Table-I.

significant in the following subgroups: age <35 years,
male gender, and keloid duration >7 months (p < 0.05)
as shown in Table-IIl. Minor adverse effects were
observed in some participants, including transient
pain and erythema at the injection site. No serious
adverse events were reported.

Table-II Post-treatment Vancouver Scar Scale (VSS) Score
Between Groups (n = 60)

Outcome Group-A Group-B —value
(Mean * SD) (n=30) (n=30) P
VSS score 337+1.96 | 577+240 <0.0001
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.
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Figure: Patient Flow Diagram (n=60)

Table-I: Distribution of Quantitative Variables Between
Groups (n = 60)

Variable Group-A Group-B

(Mean  SD) (n=30) (n=30) | PValue
Age (years) 32.37+6.80 32.80+9.32 0.84
Duration (months) 8.57+2.39 7.97+2.62 0.36
VSS at start 8.67+2.72 8.30+2.04 0.56

*VSS: Vancouver Scar Scale, SD: Standard Deviation

Post-treatment VSS scores were significantly
lower in Group-A (3.37 *+ 1.96) compared to Group-B
(5.77 £ 2.40), demonstrating a statistically significant
difference between the two groups (t = 4.243, p <
0.001), as shown in Table-II.

Stratification according to age, gender, and
duration of keloids revealed that the difference
between Groups A and B remained statistically

*VSS: Vancouver Scar Scale, SD: Standard Deviation

Table-III Post-stratification Outcomes in Vancouver Scar
Scale Score Between Groups (n= 60)

Variable Sl Group-A Group-B e
(Mean % SD) (n=30) (n=30)
Age (years) <35 2.94+1.89 6.10+2.29 <0.001
>35 4.00 +1.95 5.10 + 2.60 0.27
Gender Male 2.76 +1.95 6.36 +2.13 <0.001
Female 415+1.72 525 +2.57 0.20
Duration <7 3.60 +2.67 4.92+223 0.22
(months) >7 3.25+1.55 6.33 +2.40 0.01
DISCUSSION

Our study evaluated two treatment modalities
(TAC and TAC plus verapamil) in reducing scar
severity as assessed by the VSS score post-treatment.
The results revealed substantial decrease in post-
treatment VSS scores in combination group (3.37 *
1.96) as compared to only the TAC group (5.77 * 2.40,
p < 0.001), suggesting superior efficacy of combination
treatment group. Further post-stratification analysis
showed that males, younger patients (<35 years), and
individuals with longer symptom duration (>7
months) showed more pronounced improvements in
the combination group. Our study results align with
previous studies demonstrating TAC's efficacy in scar
reduction. One study reported a 64.24% reduction in
VSS scores with TAC compared to 82.34% with
verapamil (p < 0.001), with TAC achieving faster scar
reduction® while another study found that TAC
significantly improved scar pliability and vascularity,
with 63.60% of patients achieving excellent results
compared to 22.70% with verapamil,8 with another
author reinforcing these findings, showing the
superiority of TAC in reducing scar height and
erythema (p < 0.05).° Given these results, TAC or a
TAC-based combination shows superior efficacy.
Verapamil has emerged as an alternative to TAC,
particularly for patients who are prone to
corticosteroid-related side effects, as it offers a
favorable safety profile at the expense of less potency.
One study found verapamil comparable to TAC for
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small keloids only, but less effective for larger and
symptomatic scars.* In another study, an increased
recurrence rate with verapamil as compared to TAC (
p = 0.01) was reported!® but fewer side effects (e.g.,
skin atrophy, hypopigmentation) with verapamil were
documented in another study, which makes it more
suitable for long-term use.’ Some research data,
reported sustained improvements up to two years
with combination therapy, which strongly advocates
its long-term benefits.’? Some studies reported that 5-
Flurouracil (5-FU) has also shown significant
improvement in scar reduction over time, with one
author noting that it is superior to TAC in reducing
scar size, vascularity, and height with comparable side
effects, while another found that the combining TAC
with 5-FU proved more effective.’® 14 While TAC and
Verapamil are considered to have a good safety profile
alone or in combination, the risks and benefits should
be weighed as TAC is associated with skin atrophy,
telangiectasia, and hypopigmentation’> 16 while
verapamil has a lower rate of skin atrophy and better
long-term tolerability, which makes it a better choice
for long-term usage.’* The side effects of TAC alone
can be reduced by using it in combination with
pentoxifylline.” Male participants in our study
showed greater improvement (VSS 2.76 + 1.95 vs. 6.36
+ 213, p < 0.001), possibly due to hormonal influences
on fibroblast activity in the males 13 while females and
older patients showed no statistically significant
differences, possibly due to age-related fibrosis.!8
Emerging alternative therapies for keloids include
fractional CO: laser, which shows comparable efficacy
to TAC over time.1% 20

LIMITATIONS OF STUDY

Our study outcomes lack the reporting of adverse
effects and are limited by the lack of extended follow-up to
monitor for recurrence. Future research should prioritize the
larger-scale RCT comparing combination therapies with
long-term recurrence and side effects data. Biomarker
studies would also provide more insights.

CONCLUSION

Intralesional combination therapy of TAC and
verapamil demonstrated significantly greater improvement
in keloid scars compared with TAC alone, as reflected by a
larger reduction in VSS scores. The combination treatment
produced better scar resolution after 3 months follow up.
Both groups showed improvement; however, the reduction
in scar severity was significantly higher in the combination
group (p<0.001).
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