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ABSTRACT

Objective: The treatment of keloids and hypertrophic scars is challenging and controversial. The therapeutic agents
found in literature include silicone sheets, compression garments, corticosteroid injections, 5-fluorouracil (5-FU),
bleomycin and interferon, topical imiquimod, cryotherapy, radiation, and laser or light-based therapies.
Triamcinolone acetonide (TCA), a corticosteroid, considered first line treatment for the prevention and the
treatment of keloids and hypertrophic scars. To compare the efficacy of triamcinolone acetonide alone and
triamcinolone acetonide plus 5-florouracil for treating keloids and hypertrophic scars in burn patients.
Methodology: Patients were divided into two groups A and B on the basis of treatment regimen i.e. Group A (TCA
alone) and Group B (5FU+TCA). Efficacy of both treatments were compared for improvement in Vancouver scar
scale (VSS) and pruritus scale.

Results: Mean VSS score pretreatment was calculated as 10.74+2.36 in Group-A and 10.2743.14 in Group-B. Post
treatment it was reduced to 5.58+1.04 in Group-A and 3.41+2.11 in Group-B. Comparison of efficacy shows
improvement of 65.80% in Group-A and 75.07% in Group-B, p value was 0.047 showing a significant difference.
Conclusion: Combination therapy of intra-lesion injection of triamcinolone acetonide and 5-florouracil has
significantly higher efficacy as compared to triamcinolone acetonide alone for the treatment of keloids and
hypertrophic scars, however, necessary precautions have to be taken.
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Introduction formation and can be cosmetically and functionally

Keloid and hypertrophic scars are dermal unsettling to the patients.? Keloids and hypertrophic

fibroproliferative  disorders that result from  S¢@rs may be symptomless, however, they can be

abnormal wound healing in response to skin trauma associated with pain, itching, ~hyperesthesia,

or inflammation.! They are characterized by pruritus, movement restrictions and cosmetic

. . 3 . . . . .
unregulated growth with excessive collagen disfigurement.® Dark skinned individuals of African,

Asian, and Hispanic descent have higher rates of
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keloid development compared to Caucasians. The
incidence in these darker-pigmented populations’
ranges from 4.5% to 16%.* Abnormal prolongation of
the inflammatory phase of wound healing can lead
to an imbalance in the destruction and deposition of
extracellular matrix, which results in accumulation
of collagen and other ECM components. The flood of
ECM components in the dermis and surrounding
subcutaneous tissue leads to excessive scarring and
keloid formation.> Keloid and hypertrophic scarring
are differentiated on the bases of extent of lesion
and duration, with former extending beyond the
initial scar and duration more than 1 year. Whereas
hypertrophic scarring is confined to initial scar and
its duration is less than 1 year. The treatment of
keloids and hypertrophic scars is challenging and
controversial. The therapeutic agents found in
literature include silicone sheets, compression
garments, intra lesion corticosteroid injections, 5-
fluorouracil (5-FU), bleomycin and 4 interferon,
topical imiquimod, cryotherapy, radiation, and laser
or light-based therapies.® Intra lesion injection of
corticosteroid is used as the first line treatment for
the prevention and treatment of keloids and
hypertrophic scars. The function of corticosteroids is
to inhibit the inflammatory cell migration, induce
vasoconstriction and suppress the proliferation of
fibroblasts, especially at high doses of the drug.”
Intra lesion injection of Triamcinolone acetonide
(TCA), a corticosteroid is used as 1% line agent. The
use of a single agent has a very high percentage of
tested
combinations that can be used in order to achieve a

failure therefore, there are many
more positive result, especially a lower recurrence
rate.®. Combination of 5-FU and corticosteroid has
been proposed in literature. 5FU (5-florouracil) is a
chemotherapeutic drug which resists proliferation
of fibroblast in tissue cultures. It is hypothesized that
it can lessen post-operative scar formation due to
this property.®

Current practice in our hospital is intralesional TCA
but as recent studies showed that combined therapy

with 5FU and TCA is more effective than TCA

monotherapy, combination therapy is evaluated in
this study. The study compared intra lesion injection
of the combination of TCA and 5-FU with intra lesion
injection of TCA alone. VSS ° and pruritus scale!!
were used for comparison. (Table No. 1 and Table
No. 2). Our study evaluated that if the findings of
other studies are applicable to the population which
presents to our setup that are mostly from northern
Punjab, Khyber Pakhtunkhwa, Azad Jammu Kashmir
and Gilgit Baltistan. As very few studies are available
that compare the combination therapy with TCA
alone. This study will be a valuable addition to the
literature and can be the guide for future studies.

Methodology

It was a randomized controlled trial conducted at the
Department of Plastic Surgery, Fauji Foundation
Hospital, Rawalpindi. The patients were divided into
two groups. Group A consisted of patients who
underwent the treatment of hypertrophic scar or
keloid by intra lesion injection of TCA alone. TCA
10mg (0.25ml of 40mg/ml TCA diluted with 0.75ml
injectable normal saline) was administered once
every 2 weeks for a maximum of six sessions. Group
B patients had intra lesion injection of combination
of TCA and 5-FU. TCA 4mg (0.1ml of 40 mg/ml TCA)
mixed with 5-FU 45mg (0.9ml of 50 mg/ml 5-FU) was
administered once every 2 weeks for a maximum of
six sessions. The sample size was 90 with 45 in each
group, which was calculated by using WHO sample
size calculator (2.2b).

Sampling was done by non-probability convenient
sampling. All the patients presenting with keloids
and hypertrophic scars were included in the study
except pregnant or lactating mothers, patients who
were already taking systemic steroids as confirmed
through clinical record, patients who received
treatment for keloids or hypertrophic scar in the
past 12 months, patients with active inflammation,
infection or ulcer in or around the keloid or
hypertrophic scar and patients
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Table 1: VANCOUVER SCAR SCALE
Description

Scar
Characteristic
& Score

Pigmentation
0 Normal that
resembles the color over the rest

color closely

of one’s body.

1 Hypopigmentation.

2 Hyperpigmentation.
Vascularity

0 Normal color that closely

resembles the color over the rest
of one’s body.

1 Pink

2 Red

3 Purple

Pliability

0 Normal

1 Supple: flexible with minimum
resistance.

Yielding: giving way to pressure.

Firm: inflexible not easily moved,
resistant to manual pressure.

4 Banding: rope like tissue that
blanches with extension of scar.
5 Contracture: permanent
shortening of scar producing

deformity or distortion.

Height
0 Normal
1 <2mm (as assessed on common

scale having “mm” marks)

<5mm

>5mm

with any other comorbidities. After ethical clearance
and consent of patients, they were enrolled in study.
Efficacy of both treatments were compared by VSS
score (lower score is considered better) and pruritus
scale after 4 weeks of completion of treatment, also

number of sessions required to reach at least 50% of
reduction in VSS were compared in both groups.
Patients were reviewed at each session and after 4
weeks of completion of treatment. Efficacy was
compared in both groups by applying chi square test
and p value of £0.05 was considered significant.

Results

A total of 90 cases (45 in each group) were enrolled
in this study. Mean age distribution in group A was
35.38 years (£9.27) and in Group-B, it was 34.09
years (+9.29). Gender distribution shows that
64.44% in Group-A and 66.67% in Group-B were
males while 35.56% in Group-A and 33.33% in
Group-B were females. Mean scar size in Group-A
was 6.8cm +2.65cm and 7.45cm $2.93 in Group-B.
(Table No. 3)

Mean VSS score pretreatment was calculated as
10.74+2.36 in Group-A and 10.2743.14 in Group-B.
Post treatment was reduced to 5.58+1.04 in Group-
A and 3.41+2.11 in Group-B. Comparison of efficacy
shows improvement of 65.80% in Group-A and
75.07% in Group-B, p value was 0.047 showing a
significant difference. (Table No. 4)

Mean Pruritus scale before the treatment in Group
A was 4.0611.11 and in Group B it was 3.91+1.42.
After treatment it was 2.13+0.8 in Group A and
2.0740.69, showing statistically insignificant result.
(Table No. 5)

Mean sessions required to reach 50% improvement
in VSS were 4.51£1.3 in Group A and 3.31+0.98 in
group B. Results were also statistically significant
with p-value0.032. (Table No. 6)

Discussion

The treatment of keloids and hypertrophic scars is

challenging and controversial. The therapeutic
agents found in literature include silicone sheets,
compression garments, corticosteroid injections, 5-
(5-FU),
topical imiquimod, cryotherapy, radiation, and laser

fluorouracil bleomycin and interferon,

or light-based therapies.® Triamcinolone acetonide
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(TCA), a corticosteroid, considered to be the first line
treatment for the prevention and treatment of
keloids and hypertrophic scars.In this study we
evaluated the efficacy of triamcinolone acetonide
alone and triamcinolone acetonide plus 5-florouracil
for treating keloids and hypertrophic scars in burn
patients, to the population that are mostly from
northern Punjab, Khyber Pakhtunkhwa, Azad Jammu
Kashmir and Gilgit Baltistan. The results of this study
may help us to record better treatment option for
keloid
outcomes. Previous data in a randomized control

and hypertrophic scars for improved
trial by Saleem F, et al, compared the efficacy of 5-
FU plus TCA versus intralesional TCA alone in the
treatment of keloids and they found that 5- FU+TCA
was efficacious in 98% of cases (group A) and TCA
alone in 62% of cases (group B).!° In a more recent
study, Khalid FA and colleagues determined the
efficacy of intralesional 5-FU+TCA in comparison
with TCA alone for the treatment of keloids and
hypertrophic scars and they reported that the
efficacy was superior in 5-FU+TCA group 77.2% than
that of TCA alone group 49.09%(p=.002). Recurrence
was seen in 39.2% of the patients of the TCA alone
group while in only 17.5% (10) of the cases of
FU+TCA group (P=0.012).12 A recent study by Sunil
Srivastava and others compared intralesional
triamcinolone acetonide, 5-fluorouracil, and their
combination in the treatment of keloids.** There was
a reduction in all parameters at every successive
assessment in all three groups. Improvement in
terms of height, vascularity and pliability was fastest
with 5FU, TCA and TCA+5FU group, respectively,
which was 75 statistically significant. Decrease in
pigmentation was significantly faster with TCA+5FU.
Reduction in pruritus, however, was significantly
faster with 5FU than the other groups, but the
difference in reduction of pain among the three
groups was not significant. Telangiectasias and skin
atrophy were seen most commonly in TCA group,
while skin ulceration was a common problem in 5FU
group. They concluded that TCA, 5FU and their
combination are all effective in keloid scars. A

combination of TCA+5FU seems to offer the
balanced benefit of faster and more efficacious
with
compared to

adverse effects when
drugs.

analysis by Ren et al concluded that TCA+5FU is safer

response lesser

individual Another meta-
and more efficacious than TCA alone. Studies have
also shown the effectiveness of the combination
therapy to be significantly better than 5FU.'
Another study compared the use of intra lesional
TAC alone and its combination with 5-FU for the
treatment of keloid and hypertrophic scars.’® The
combination used, 45 mg of 5-FU (0.9 mL of 250
mg/5 mL) and 4 mg of TCA (0.1 mL of 40 mg/1 mL),
This
reported as

was administered weekly for 8 weeks.

combination had already been
effective.’® The study found that the combination
therapy was superior to TCA alone in reducing the
initial height of the scar, also offering a faster
response, with 76 fewer undesirable effects, such as
skin atrophy and telangiectasias. Similar findings
were reported in other studies.'” 1 We experienced
some complications in few of the patients who were
treated with 5FU, which included necrosis, blister
formation, hyperpigmentation and ulceration of the
skin.  These complications were managed
accordingly. Management involved stopping 5FU
injections, daily dressing, excision of the necrosed
tissue and primary closure. We hypothesized that
the injection technique was the cause of those
complication injecting 5FU in superficial plane until
the blanching of the scar occurs. Later we changed
the technique and injected 5FU in deeper planes and
avoided blanching of the skin of the scar. After
changing technique, rate of complications fell
drastically. This study has some limitation like major
portion of our population consisted of female
gender and complications of both treatments were

not compared.

Conclusion
Combination therapy of intra-lesion injection of

triamcinolone acetonide and 5-florouracil has

significantly higher efficacy as compared to
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triamcinolone acetonide alone for the treatment of
keloids and hypertrophic scars. For resistant or
recurrent scars, combination therapy can be used as
1% line treatment but precautions have to be taken
keeping in view the complications of blisters and
necrosis, if injected superficially.

References

1. Berman B, Maderal A, Raphael B. Keloids and
hypertrophic scars: Pathophysiology, Classification,
and treatment. Dermatol Surg 2017;43:53-18.
https://doi.org/10.1097/dss.0000000000000819

2. Tsai CH, Ogawa R. Keloid research: current status and
future directions. Scars Burn Heal 2019;5:1-8.
https://doi.org/10.1177%2F2059513119868659

3. Trace AP, Enos CW, Mantel A, Harvey VM. Keloids and
hypertrophic scars: a spectrum of clinical challenges.
Am J Clin Dermatol 2016;17:201-23.
https://doi.org/10.1007/s40257-016-0175-7

4. Glass DA. Current understanding of genetic causes of
keloid formation. J Investig Dermatol Symp Proc
2017;18:5S50-3.
https://doi.org/10.1016/].jisp.2016.10.024

5. Ghazawi FM, Zargham R, Gilardino MS, Sasseville D,
Jafarian F. Insights into the pathophysiology of
hypertrophic scars and keloids: how do the differ?
Adv Skin Wound Care 2018;31:582-95.
https://doi.org/10.1097/01.asw.0000527576.27489.

6. Jfri A, Alajmi A. Managemetn of keloid scars: surgical
versus medical therapy. J Dermatol Res Ther
2018;4:59-61.
http://dx.doi.org/10.23937/2469-5750/1510059

7. Trisliana Perdanasari A, Torresetti M, Grassetti L,
Nicoli F, Zhang YX, Dashti T, et al. Intralesional
injection treatment of hypertrophic scars and
keloids: a systematic review regarding outcomes.
Burns Trauma 2015;3:14-6.
https://doi.org/10.1186/s41038-015-0015-7

8. Zamanian A, Nokandeh M, Behrangi E, Fazel Z,
Azizian Z. Comparing efficacy and tolerability of
triamcinolone and verapamil in treatment of
hypertrophic scars and keloids. J Skin Stem Cell
2017;4:€69390.
https://doi.org/10.5812/jssc.69390

9. Butt MQ, Latif A, Khan RMS, Mazhar Al, Shabbir F.
Keloids and hypertrophic scars: comparison of

10.

11.

12.

13.

14.

15.

16.

17.

18.

intralesional injection of triamcinolone alone and
triamcinolone mixed with 5 flourouracil in treatment
of keloids and hypertrophic scars. Professional Med J
2017;24:1-6.
http://dx.doi.org/10.17957/TPMJ/17.3852

Saleem F, Rani Z, Bashir B, Altaf F, Khurshid K. Pal SS.
Comparison of efficacy of intralesional 5-fluorouracil
plus triamcinolone acetonide versus intralesional
triamcinolone acetonide in the treatment of keloids.
J Pak Assoc Dermatol 2017;27:114-9

Gelmetti C. 2006. A visual score for pruritus. Eur. J.
Pediat. Dermatol. 16 (1):37-38.

Khalid FA, Mehrose MY, Saleem M, Yousaf MA,
Mujahid AM, Rehman SU, et al. Comparison of
efficacy and safety of intralesional triamcinolone and
combination of triamcinolone with 5-fluorouracil in
the treatment of keloids and hypertrophic scars:
Randomized control trial. Burns S2019;45:69-75.
https://doi.org/10.1016/j.burns.2018.08.011
Srivastava S, Patil A, Prakash C, Kumari H. Comparison
of Intralesional Triamcinolone Acetonide, 5-
Fluorouracil, and Their Combination in Treatment of
Keloids. World J PlastSurg 2018;7(2):212-9.Nemeth
AJ. Keloids and hypertrophic scars. J Dermatol Surg
Oncol 1993; 19:738.

Cavalié M, Sillard L, Montaudié H, Bahadoran P,
Lacour JP, Passeron T. Treatment of keloids with
laser-assisted topical steroid delivery: a retrospective
study of 23 cases. DermatolTher 2015;28:74-8.
https://doi.org/10.1111/dth.12187

Khan MA, Bashir MM, Khan FA. Intralesional
triamcinolone alone and in combination with 5-
fluorouracil for the treatment of keloid and
hypertrophic  scars. J Pak Med  Assoc
2014;64(9):1003-1007

Davison SP, Dayan JH, Clemens MW, Sonni S, Wang
A, Crane A. Efficacy of intralesional 5-fluorouracil and
triamcinolone in the treatment of keloids.
AesthetSurg J. 2009;29(1):40-46
https://doi.org/10.1016/j.asj.2008.11.006

Gupta S, Sharma VK. Standard guidelines of care:
keloids and hypertrophic scars. Indian J Dermatol
Venereol Leprol 2011;77(1):94-100
https://doi.org/10.4103/0378-6323.74968

Nanda S, Reddy BS. Intralesional 5-fluorouracil as a
treatment modality of keloids. Dermatol Surg.
2004;30(1):54-6.
https://doi.org/10.1111/j.1524-4725.2004.29382.x

J Islamabad Med Dental Coll 20238e§L



