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Background: Hypertrophic scars lead to aesthetic and local symptoms like
Amr Abdallah Gomaa pain and itching. Moreover these scars have psychological effects such as

emotional disturbances, embarrassment, low self-confidence, and social
isolation. Many treatment modalities had been used, but each one has its
Email: limited effect.

amrpc2000@yahoo.com Objectives: The aim of the study is to evaluate the role of hypertrophic scars
management by comparing intralesional injection of Botulinum Toxin (BTX-
A) to intralesional injection of triamcinolone

Submit Date  24-11-2023 | Subjects and methods: This study was carried on 20 patients with
Revise Date  09-12-2023 | hypertrophic scars, their scars were divided into two equal sectors, one sector
Accept Date  2023-12-12 | was injected with BTX-A while the other sector was injected with
corticosteroid (triamcinolone) as a control. Assessment of the results were
achieved objectively and digitally photographed using the same camera,
lightening setting and patient positioning before treatment, at one-month,
three months and six months' visits. The hypertrophic scar score was
calculated before and after treatment by patient and observer scar assessment
scale (POSAS).

Results: There was statistically significant improvement in both BTX-A and
triamcinolone injected scars. The different parameters that assessed by
POSAS showed better improvement and significant lower scores in the BTX-
A injected areas without side effects. The triamcinolone injected scars
showed complication such as atrophy, hypopigmentations. The results of the
study revealed that BTX-A has a significant role in treatment of hypertrophic
scars with minimal side effects. :
Conclusion: In conclusion, intralesional injection of BTX-A
is suitable for treatment of recent hypertrophic scars with
decreasing associated pain and itching and better tolerated
than corticosteroid.
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INTRODUCTION
into surrounding tissues and may regress
ypertrophic scars (HTSs) are elevated spontaneously. HTSs and keloids are resulted
erythematous scars that do not overgrow from increased inflammatory response, over
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deposition of fibroblasts, and abnormal
accumulation of growth factor signals that create
abnormal production of collagen and fibrosis in
these scars. HTSs can be associated with local
symptoms such as pain, itching and embarrassing
appearance leading to cosmetic and functional
disability.[1]

HTSs not only lead to aesthetic and local
symptoms, but also have psychological effects
like emotional disturbances, low self-confidence ,
depression and social isolation beside the
functional problems.[2]

In the developed countries, it has been reported
that 100 million people had scars annually, some
of which cause remarkable problems, as a result
of 55 million elective surgeries and 25 million
operations following trauma.[3]

The goal of HTSs management is to obtain a
more acceptable general appearance and control
of local symptoms. Unfortunately, none of the
available recent treatments modalities can
completely resolve the scars. Combination of
different treatment techniques may provide
additional improvement compared with single
technique only.[4]

Intralesional scar injection of corticosteroid has
usually remained the most popular treatment for
HTSs and keloids. Corticosteroids achieve scar
regression through many mechanisms. They
decrease inflammation by phagocytosis inhibition
and suppression of monocyte and migration
leukocyte.[5] Besides, they are strong
vasoconstrictors, thus reduce the nutrients and
oxygen delivery to the scar bed through their
strong vasoconstrictor effect.[5] Corticosteroids
have an anti-mitotic effect that suppresses
fibroblasts and keratinocytes activities, slowing
new collagen fibers formation and re-
epithelialization. Moreover, they may decrease
plasma protease inhibitors, allowing collagenase
enzyme to degrade collagen. [6, 7]

Despite the benefits, scars corticosteroid
injections may cause many local side effects such
as skin thinning, subcutaneous fat atrophy,
telangiectasias, pigmentation problems
(hypopigmentation or hyperpigmentation), skin
necrosis and ulcerations. Systemic effects may
occur, such as Cushing's syndrome.[8]
Intralesional injection of Botulinum toxin type A
(BTX-A) was found to be accepted, simple, well
tolerated method of treatment to improve
different parameters of HTSs. It can be used in
combination with other modalities of treatments
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to achieve remarkable results. BTX-A can lead to
overall improvement in the scar general
appearance and local symptoms such as pruritus.
It hasn't remarkable side effects. [9-11]

The BTX-A has a number of beneficial
mechanisms that improve HTSs including the
reduction of muscle tension [12], modification of
fibroblast activity and antipruritic effect. [13-16]
In this study, we compared the intralesional
injection of BTX-A versus triamcinolone in
management of early hypertrophic scars in terms
of general appearance, symptoms and
complications.

This study aimed to compare the role of
intralesional  injection of BTX-A  versus
triamcinolone in  management of recent
hypertrophic scars.

PATIENTS AND METHODS

Study design:

The study was prospective randomized
controlled clinical trial. It was carried on 20
patients with hypertrophic scars, their scars were
divided into two equal sectors, one sector was
injected with triamcinolone as a control while the
other sector was injected with BTX-A. They will
receive one session of injection every month for
3 months without additional topical treatment.

Study setting:

The study was carried out at the outpatient clinic
of plastic surgery of Suez Canal University
Hospitals. We obtained a written informed
consent for intervention and treatment along with
clear photography from all patients before
enrollment in the study. The study was approved
by ethical committee of faculty of medicine, Suez
Canal University.

Inclusion criteria:

- Scars at any site

- Large scars that can be divided into two

parts to allow the injection with control area.

- Scar duration less than 6 months.

Exclusion criteria:

- Pregnancy, lactation.

- Skin lesions or diseases in the injection area.

- Patients with severe systemic disease or pre-

existing neuromuscular.

- Fitzpatrick skin type V, VL.

Injection technique:

To anaesthetize the scar area, topical anesthesia
cream composed of Lignocaine and Prilocaine
was used with occlusion for 30- 45 minutes
before injection. The injection site was prepared
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using Povidone lodine or alcohol
70%.Triamcinolone acetonide (Epirelephan) 40
mg/mL was injected undiluted in the first half of
the scar. We did tunneling of the scar by 30
gauge needle before injection. Afterwards, the
Triamicinolone was injected into the body of the
HTS (intralesional) until slight blanching was
clinically seen (figure 1). The dose was up to
0.2ml /cm2 of the scar, not exceeding 2
mL/session. Botulinum toxin type A was used as
Botox Allergan® 50 U which was diluted in
1mL saline. It was injected by the same technique
of Triamicinolone. The dose was up to 5 U/cm2
of the scar, not exceeding 50 U in one session.
Assessment

Digital photography was done using the same
camera, lightening setting and patient
positioning, at first presentation before injection,
three months and six months post-injection.
Assessment of the results was done both
subjectively and objectively. The hypertrophic
scar score before and after treatment (3months
and 6 months post injection) was assessed by the
Patient and Observer Scar Assessment Scale
(POSAS).[17] Patients were asked to assess the
improvement by patient assessment scale. An
independent observer rated the improvement of
scars using Observer assessment scale of
hypertrophic scars. Each scale has 6 parameters,
which rated from 1 (best score) to 10 (worst
score) for each parameter.

RESULTS

The demographic data of the participants
revealed that the mean age was 30+18.8 years old
and the males formed half of the patients.

On reviewing the clinical characteristics related
to the hypertrophied scare lesions (Table 1), the
two thirds of the skin type were categorized as
type IV and about more than half of the scar’s
duration was 2-3 months and occurred due to
traumatic events (55%). Abdomen, chest and
both limbs were the most common sites of the
scars. The mean scar length was 7.3 £ 2.8cm (4 -
13cm)

The baseline scar parameters of the POSAS
revealed that the most affected item in the patient
scale was itching 7.10 + 1.37. The most affected
observer item was the thickness 6.50 = 1.32. (
tables 2 and 3). There was improvement in all
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parameters after injection of both botox and
triamcinolone.
Table 2 shows that the parts of scars injected with
Botox had statistically significant lower patient
score (11.05 = 2.39) than scars injected with
triamcinolone (14.95 + 2.11) (p<0.001) after 6
months. The most improved item was itching in
both Botox and triamcinolone group.
Table 3 shows that the parts of scars injected with
Botox had statistically significant lower total
observer score (9.75+2.51) than  scars
injected with triamcinolone (13.75 £+ 2.57)
after 6 months (p<0.001). The most improved
item was thickness in both botox and
triamcinolone group.
Table 4 showed that regarding the parts of the
scars that injected with Botox, the mean total
patient scores at 6 months (11.05 + 2.39) was
significantly lower than that at 3-month visit
(19.80 % 4.01) and the baseline (33.90 + 7.46).
Similarly, in the parts of the scars injected with
triamcinolone, total patient score at 6 months
(14.95 +2.11) was significantly lower than that at
3-month visit (22.90 + 3.71) and the baseline
(34.05 + 7.72). Moreover the all parameters in
both groups showed significant improvement.
Table 5 showed that regarding scars areas that
injected with botox, it was found that mean total
observer scores at 6 months (9.75 + 2.51) was
significantly lower than that at 3-month visit
(17.25 + 4.06) and the baseline (28.25 + 6.41).
Similarly, in scars areas that injected with
triamcinolone, the mean total observer scores at 6
months (13.75+2.57) was significantly lower than
that at 3-month visit (20.80 + 4.40) and the
baseline (29.25 * 5.41). Moreover the all
parameters in both groups showed significant
improvement.

The Botox injection areas showed no
complications. On the other hand, the
Triamcinolone injection areas showed scar
atrophy and depression 4 (20%),
hyopigmentations 6 (30%)

The following are three cases were injected by
Botox and Triamcinolone after three and six
months (figures 2, 3, and 4)
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Table 1: Clinical characteristics related to the hypertrophied scar lesions

Variables N=20
Skin type, n (%)
1l 8 (40%)
v 12 (60%)

Scar duration, n (%)
<1 month 5 (25%)
1-2 month 4 (20%)
2-3 month 11 (55%)

Scar etiology, n (%)

Post-operative 4 (20%)
Post-burn 5 (25%)
Traumatic 11 (55%)

Scar site, n (%)

Face & neck 2 (10%)
Abdomen & chest 6 (30%)
Back 2 (10%)
Upper limb 5 (25%)
Lower limb 5 (25%)

Scar length, n (%)
<5cm 10 (50%)
25cm 10 (50%)

Table 2: Comparison between triamcinolone and botulinum group in regard to patient scale assessment
items at the 6-month visit

Baseline Botulinum Triamcinolone
(n=20) (n=20) (n=20)
mean = SD
Variables Baseline mean + SD mean + SD p-value
(n=20)
Pain 290+2.79 1.25+0.55 1.25+0.44 092

Itching 7.10+1.37 1.25+0.44 1.75+0.64 0.008 ®
Color difference 5.55+1.57 2+0.79 295+0.6 <0.001?
Stiffness 5.25+1.74 1.85+0.67 2.65 +0.67 <0.0012
Thickness difference 6.65 + 1.46 2.05+0.69 275+0.72 <0.001?
Irregularity 6.60 £ 1.27 2.65+0.93 3.6+0.82 <0.0012
Total patient score | 33.90 + 7.46 11.05+2.39 1495+ 2.11 <0.0012

%there was a statistical significant difference (p-value < 0.05)
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Table 3: Comparison between triamcinolone and botulinum group in regard to observer scale
assessment items at the 6-month visit

Baseline Botulinum Triamcinolone
(n=20) (n=20) (n=20)
Variables mean + SD | mean £ SD mean + SD p-value
Vascularity 555 +£2.42 1.85+0.88 2.50+1.05 <0.001®
Pigmentation 495+15 2.10+1.07 2.80£0.95 0.001?
Pliability 550+1.73 1.9+0.55 2.75+0.79 <0.001?
Thickness 6.50 + 1.32 1.8+041 2.70 £ 0.57 <0.001%
Relief 585+1.6 2.1+0.85 3+0.86 <0.001?
Total observer score | 28.25+6.41 9.75+251 13.75+ 2,57 <0.001 @
®there was a statistical significant difference (p-value < 0.05)
Table 4: Patient scale assessment in both groups among different time points
Baseline 3-month 6-month
(n=20) (n=20) (n=20)
Variables p-value
mean = SD mean + SD mean = SD
Botulinum group
Pain 2.90 £2.79 2.00 £ 1.45 1.25+0.55 0.001 2
Itching 7.10+£1.37 3.55+1 1.25+0.44 <0.0012
Color difference 555+ 1.57 3.45+0.83 2+0.79% <0.001%
Stiffness 525+1.74 2.95 + 0.69 1.85 +0.67 <0.0012
Thickness difference 6.65 + 1.46 3.70+1.17 2.05 + 0.69 <0.001®
Irregularity 6.60 +1.27 411+£1.15 2.65+0.93 <0.001°?
Total patient score 33.90+7.46 19.80 +4.01 11.05+2.39 <0.001%
Triamcinolone group
Pain 2.90£2.79 1.90 +£1.29 1.25+0.44 0.001°
Itching 7.10+1.37 3.95+0.83 1.75+0.64 <0.0012
Color difference 555+ 157 4,10 £0.85 2.95+0.6 <0.001 @
Stiffness 525+1.74 3.70£0.73 2.65 +0.67 <0.0012
Thickness difference 6.65 £ 1.46 4.30+1.26 2.75+0.72 <0.001 2
Irregularity 6.60 £1.27 4,95+ 1.05 3.6+0.82 <0.001?
Total patient score 34.05+7.72 22.90£3.71 1495+ 211 <0.001 2
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Table 5: Observer scale assessment in both groups among different time points

Baseline 3-month 6-month
(n=20) (n=20) (n=20) p-value
Variables mean + SD mean * SD mean = SD
Botulinum toxin group
Vascularity 5.55 +2.42 3.40+1.39 1.85+0.88 <0.001°
Pigmentation 495+15 3.20+1.11 2.10 £1.07 <0.001°
Pliability 550+ 1.73 3.40+1.14 1.9 +0.55 <0.001%
Thickness 6.50 £ 1.32 3.75+0.91 1.8+0.41 <0.001°
Relief 585+ 1.6 3.50+1.19 2.1+0.85 <0.0012
Total observer score 28.25+6.41 | 17.25+4.06 9.75+251 <0.001°
Triamcinolone group
Vascularity 5.55+2.42 3.95+1.61 2.50+1.05 <0.001%
Pigmentation 495%15 3.80+1.06 2.80+0.95 <0.001 ®
Pliability 550+ 1.73 415+1.31 2.75+0.79 <0.001°
Thickness 6.50 +1.32 455+1.10 2.70 £0.57 <0.001°
Relief 585+ 1.6 435+1.14 3+0.86 <0.001%
Total observer score 28.25+6.41 | 20.80+£4.40 13.75+£2.57 <0.001 2

®there was a statistical significant difference (p-value < 0.05)

Figure 1: the material was injected into the body of the hypertrophic scar (intralesional) by 30 gauge
en

needle until slight blanching was clinically se

s (SN

Figure 2: Case 1, 30 years old male patient with post-traumatic hypertrophic scar at right forearm of one-
month period. a: the scar before injection, b: Three months post injection, ¢: six months post injection. (S:
Steriod injection site, B Botox injection site.)

Figure 3: Case 3, fifteen years old male patient with post-traumatic hypertrophic scar at left side of face of
two months period. a: the scar before injection, b: Three months post injection, c: six months post injection.
The steroid injection site showed mild atrophy after 6 months (S: Steriod injection site, B Botox injection
site.)
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Figure 4: Case 4, 35 years old female patient with post-traumatic hypertrophic scar at left arm of six
weeks period. a: the scar before injection, b: Three months post injection, c: six months post injection.
The steroid injection site showed mild atrophy and telangtesia after 3 months (S: Steriod injection site, B

Botox injection site.)

DISCUSSION

At this study, we used POSAS to evaluate
the outcome of the study, and with regard to total
patient score, scars areas injected with BTX-A
had significant reduction from 33.90 + 7.46 to
11.05 + 2.39 after six months. Also, the scars
areas injected with triamcinolone showed
significant mean reduction from 34.05 + 7.72 to
14.95 + 2.11 after six months but the results were
better with BTX-A.

According to the total observer assessment
scale, scars areas injected with BTX-A had
significant mean reduction from 28.25 £ 6.41 to
9.75 + 251 after six months. Also, the
triamcinolone injected areas showed significant
mean reduction from 28.25 + 6.41 to 13.75 £

Bahgat, S., et al

2.57 after six months but the results were better
with BTX-A.

Xiao et al, [18] injected HTSs in 19 patients
(one session/ month) with intralesional BTX-A
for 3 months, with at least 6 months follow-up.
The overall scar was assessed and graded
subjectively on a 5-point scale by plastic
surgeons and the patients. The scale was as
follows, 0= no improvement; 1=poor (up to 25%
improvement); 2= fair (26-50% improvement);
3= good (51-75% improvement); or 4: excellent
(76-100% improvement). Scar assessment by
patients revealed that 12 (63%) scars had “good”
improvement, and 7 scars (37%) had “excellent”
improvement. The general assessment of the
scars improvement by plastic surgeons revealed
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that 15 scars (79%) had “good” improvement and
4 scars (21%) had “excellent” improvement.

Elhefnawy et al,[19] managed twenty patients
with intralesional BTX-A as monotherapy. The
overall assessment score was subjectively graded
on a 5 point scale like Xiao et al [18]. Patient
assessment showed “good” improvement in 12
scars (60%) and “excellent” improvement in 8
scars (40%).The overall score of clinical response
by the physician revealed that 14 scars (70%) had
“good” improvement, and 6 (30%) scars had
“excellent” improvement.

Shaarawy et al, [20] studied the effect of BTX-

A compared with corticosteroid intralesional
injection therapy in 24 patients with keloids. The
patients received a session of intralesional
corticosteroid injection every 4 weeks for 6
sessions and then other group received
intralesional injection of BTX-A every eight
weeks for three sessions. Redness, elevation, and
hardness (objective items), together with pain,
itching, and tenderness (subjective parameters)
were assessed and documented on scale from (0
to 3) where the score 0 gives minimum complaint
and score 3 gives maximum complaint. No
significant difference was noted between the 2
groups in most of the measured parameters.
However, the BTX-A group reported higher
satisfaction of the patients with their therapy with
better scores. Authors proposed that BTX-A
might have reduced small-fiber neuropathy
causing itching, pain, and allodynia. [20-22]
At this study, according to Patient scale
assessment of itching, scars areas injected with
BTX-A had significant mean reduction of itching
from 7.10 + 1.37 to 1.25 + 0.44 and mean
reduction of pain from 2.90 +£ 2.79 to 1.25 + 0.55
after 6 months. Also, scars areas injected with
steroids showed significant reduction of itching
from 7.10 + 1.37 to 1.75 £ 0.64 and mean
reduction of pain from 2.90 £ 2.79 to 1.25 + 0.44
after 6 months.

This agrees with Shaarawy et al, [20] Itching at
that study before treatment with BTX-A was
2.25+0.86 and after treatment 0.25+0.49. Pain at
that study before treatment with BTX-A was
2.5+0.674 and after treatment 0.33+0.49. Itching
after the treatment with steroid was reduced from
2.67 £ 0.49 to 0.92 + 0.66 and the pain reduces
from 2.67 + 0.651 to 1 + 0.738.

Also this goes with, Akhtar et al,[23] who
investigated the effectiveness of BTX-A in
treatment of post burn scars itching . They used a
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visual analogue scale to assess the severity of the
itching, with a score of 1 being probably
nonexistent, to 10 being worst. They found that
87.5% of patients had a burn itch as severe (>7).
Following the injection of BTX-A, itching
intensity decreased to 1 within 4 weeks. The
average duration of the symptom-free period was
nine months (range 3—-18 months).

At this study, scars areas injected with BTX-A
had significant mean erythema reduction from
555 + 2.42 to 1.85 + 0.88. At Elhefnawy [19]
study, Erythema improved from 3.2+0.78 to
1.0+0.66, on a 5-point scale, by using BTX-A. At
Xiao et al [18] study, the mean erythema score
improved from 3.41 to 1.23 on a 5-point scale.

At this study and according to observer
assessment of induration (pliability), scars
injected with BTX-A had reduction of induration
from 550 + 173 to 1.9 + 0.55. Also,
triamcinolone showed significant reduction of
induration from 5.50 £ 1.73t0 2.75 £ 0.79 but the
results were better with BTX-A. At
Elhefnawy,[19] pliability also was graded on a
5-point scale. Lesion softening was noted and
score improved from 3.3£0.48 to 0.80+£0.42. At
Xiao et al, [18] Pliability score was improved
from 3.85 to 0.78.

At this study, according to side effects of
injection, there was skin atrophy at site of
injection of triamcinolone group seen in 4
patients (20%) and hypopigmentation in 6
patients (30%). The BTX-A injection sites
showed no complications.

This goes with Shaarawy et al, [20] who revealed
that intralesional injection of BTX-A was more
favorable due to the absence of side effects,
whereas skin atrophy and telangiectasia were
reported in 3 patients (25%) of those receiving
the intralesional corticosteroid injection. It goes
also with Xiao et al, [18] Elhefnawy, [19] and
Tawfik et al[24] with no complications after
using BTX-A.

This study had some limitations. The follow-up
period was only 6 months. Therefore, this study
lacked data on long-term therapeutic effects and
recurrence may occur at later times. The results
of this study were obtained for only 20 patients
so larger sample size with double blinded with
separate control group will be more accurate.
Disclosure of potential conflicts of interest
All authors have approved the final article and its
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CONCLUSION
In  conclusion, intralesional injection of
botulinum toxin type A is suitable for treatment
of recent hypertrophic scars improving the
general appearance with decreasing associated
pain and itching and better tolerated than
corticosteroid. Botulinum toxin type A is a
promising modality for the treatment of
hypertrophic scars with minimal side effects.
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