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ABSTRACT

Background: Keloids is caused by abnormal hyperproliferation dermal
fibroblast, causing expansion beyond boundariesnsiilt. Intralesional (IL)
triamcinolone acetonide (TAC) causes inhibition fdfroblast Intralesional
verapamil, a calcium channel blocker activates @llagenase causing
depolymerization of actin, inhibiting incorporatioh proline and slowing action
potential by which it reduces pain and pruritisoassted with keloid. This study
compares both the modalities for treatment of kisloi

Aims and Objectives: To assess and compare the efficacy, safety, rexucti
pain and pruritis and side effects between intrated verapamil hydrochloride
and triamcinolone acetonide in treatment of keinigatient aged 18 to 70 years.
Materials and Methods: It is open label, non-randomized, interventiortadyg
of 33 patients with two keloids. First keloid reasi intralesional triamcinolone
acetonide 40 mg/ml and second keloid intralesieeahpamil hydrochloride 2.5
mg/ml, given every 3 weeks for 6 weeks (three ses3i Assessment done by
Vancouver scar scale (VSS), volume, visual analcggade, pain score while
injecting, pruritis score and side effects at 9 keee

Results: There was significant difference among the height asolume
parameters of VSS scale in triamcinolone group amspared to the verapamil
group (p value <= 0.05). There was no significaffetence seen in vascularity,
pigmentation, pliability and pruritis score betweeoth the groups. There was
significant difference in the visual analogue scate pain score associated with
keloids in triamcinolone group as compared to vanaipgroup. There was also
significant difference seen in the pain score whilgecting, with verapamil
having more pain while injecting.

Vi



Keywords: Triamcinolone acetonide, Verapamil hydrochloridenZouver scar
scale, keloids

Conclusion: Both the groups showed improvement in pigmentat@scularity,

pliability and pruritis. Significant improvement imeight, volume, visual
analogue scale in triamcinolone group. Side effékés telangiectasia, atrophy
and hypopigmentation, seen in the triamcinoloneugravere not observed in
verapamil group and more effective in keloids asdged with vascularity
compared to triamcinolone except having a highen gaore while injecting.
Both groups were effective in reducing the pain gmdritis associated with
keloid.

Limitations: Sample size was only less. (n=33)
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I ntroduction

INTRODUCTION

Keloids are caused by excessive proliferation lofofis tissue and abnormal
wound healing that can result after any kind ofaimimation or trauma. The earliest
description of keloids, as abnormal scar formatiowss recorded by Egyptian
surgeons, in the Smith papyrus which contains detdiout surgical techniques that
dates around 1700 B&.The word "keloid" means "crab claw" was introdudad
1806 by Alibert and was used to describe how tlpega from the scared tissue and

extends laterally into healthy tissife.

Keloids result from hyperproliferation of fibrobtasvhich are generally
hyperactive and there in turn production of excesgjrowth factors resulting in the

proliferation and it's spread beyond the boundaofagsult.

Various factors have been listed in the pathogenafskeloid formation like
trauma, genetic factors including various syndrortest have increased risk of
developing keloids and environmental factor trigggrkeloids at specific sites of
body owing to the specific pressure induced resyliin their particular shap@s

There are various theories of keloid formation tiete been mentioned below.

Keloids can be also differentiated from hypertrapbcar based on its clinical
features and histopathology. There is also diffegebetween them at cellular level

and racial differences have also been found out.

Multiple treatment options are available for mamagat of keloids such as
different intralesional therapy, topical therapgyatherapy and laser therapy. Newer
modalities for its treatment are still being deye&ld acting by various mechanism like
decreasing the proliferation of fibroblast and was growth factors involved in its

pathogenesis and reducing the inflammation.
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Aims & Objectives

AIMS AND OBJECTIVES

Primary objective: To assess and compare the efficacy of: intralesisarapamil
hydrochloride and triamcinolone acetonide in trezitrof keloid in patient aged 18 to

70 years.

Secondary objective: To assess and compare the safety of: intralesi@rapamil
hydrochloride and triamcinolone acetonide in tresitrof keloid in patient aged 18 to

70 years.
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Review of Literature

REVIEW OF LITERATURE

KELOID: Keloids form due to the excessive growth of fibroissue after a
cutaneous injury. They are dermal fibroproliferatigrowths without any malignant

potential. !

HISTORY: The earliest description of keloids, as abnormalr §ormations, was

recorded by Egyptian surgeons, in the Smith papwhiEh contains details about
surgical techniques that dates around 1700"B®e word "keloid" means "crab
claw" was introduced in 1806 by Alibert and wasdise describe how they spread

from the scared tissue and extends laterally iptthy tissue'™

EPIDEMIOLOGY: Individuals who are having darker skin tones likigidans and
Assians have increased rates of developing keksdsompared to Caucasians, with
incidence rates being 5-10% in Africans, 0-0.1%gmans and less than 0.1% in other
countries. The likelihood of developing keloids particularly elevated during
pregnancy and puberty. Those having a positive Ifahistory also have increased

risk but particular gene for keloids has not betemtified yet*®
ETIOLOGY

1. GENETIC FACTORS: Keloid formation is associated with genetic
polymorphism and mutations like those involving F@étal genes, eft.
Keloids have a familial tendency. There are welbkn genetic conditions
associated with keloids and have HLA associatioth s HLA-DRB115, HLA-
DQB1 and HLA-DQA1 and these genetic diseases caredse or increase the
formation of keloid. Pachydermoperiostitis also davcreased risk of developing
keloids. The diseases mentioned below have andsetkrisk of keloid formation

in body:
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Review of Literature

RSTS-Rubinstein-Taybi syndrome.
Ehlers-Danlos syndrome.

Lowe syndrome.

Novel X-linked syndrome

Dubowitz syndrome.

Noonan syndrome.

Goeminne syndrome.
Pachydermoperiostitis.
RUBINSTEIN-TAYBI SYNDROME(RSTS)-

Genetic defect- Involves mutations present in #reegthat encodes for
a) CREBBP located in chromosome 16p13.3
b) E1A binding protein (Ep300) located in chromogo22

Clinical features:

Facial abnormalities like nose is beaked, eyebramsarched, arched palate,
columella extends below the nasal alae, atypicdkesmferred to as grimacing
and mild micrognathia.

Hand abnormalities- Enlarged thumb and clinodacofl§ifth finger®

Keloid formation tendency being 24%.

EHLERS DANLOS SYNDROME TYPE FOUR (VASCULAR TYPE)-
Genetic defect: Gene-COL3A1 which encodes pro alpbhain of type three
collagen.

Clinical features: Increased tendency to havesksjishiny skin and increased
risk of uterine and gastro intestinal and vascatamplications.

Extensive keloid formatioff
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% LOWE SYNDROME/OCRL-

1.

3.

Genetic defect: OCRL-1 protein is reduced becafiseutation of OCRL
gene.

Clinical features: It affects the renal system ipatarly kidneys, eyes and
nerves.

Keloids are present over corn@a.

% NOVEL X-LINKED SYNDROME-

1.

2.

3.

Genetic defect: Mutation in FLNA gene causeit.
Clinical features: Cardiac valvular disease andiced joint mobility.

Keloid formation occurs spontaneously.

% DUBOWITZ SYNDROME -

1.

2.

3.

Genetic defects: Autosomal recessive transmission.

Clinical features: Restriction in intrauterine gtbwhaving a short stature,
different facial characters, atopic dermatitis anental retardation are a
part of this syndrom&)

Spontaneous keloidal lesions.

% NOONAN SYNDROME

1.

3.

Genetic defect: Multiple genes involved like BRARAS etc. Have an
Autosomal dominant type of inheritance.

Clinical features: They have features like low sats and dropping of
eyelids and broad cranial features, abnormalitiesbéne, congenital
defects in cardiac system, growth retardation ansyclpomotor
abnormalities.

Keloidal tissue formatioff)
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« GOEMINNE SYNDROME
1. Genetic defect: exact gene not identified, X-linigeshetic mutation.
2. Clinical features: Renal dysplasia, cryptorchidisnd congenital muscular
torticollis.

3. Multiple spontaneous keloid formation risk.(2)
2. ENVIRONMENTAL FACTORS

Environmental triggers play a significant role imetprogression and also in
development of keloids. Most commonly occurringesibf body where keloids

OCcCur are:

1. Anterior chest.

2. Scapula.

3. Neck.

4. Arm.

5. Dorsum of hand.
6. Lower abdomen
7. Femoral areas.

8. Knee.

9. Upper abdomen.

These regions of body have increased levels dfidricand tension. So, the
development of keloid is promoted by this skin tenswhich also causes
development of their specific shapeKeloids located on the anterior part of the chest
develop into butterfly shape because of the ine@asovement of the proximal limb
and increased stretching of the area. Whereasdselirer scapula form dumbbell-

shaped patterns along the arm's long axis becduse ancreased stretching force
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caused by the arm hanging. Keloids present ovee#indobe develop into rounded
shapes because of the motion of the head in cirdirection causing stretch forces to

develop in this direction during sle€p.
<+ NORMAL WOUND HEALING AND HOW ITS DIFFERENT IN KELOI D?

Normal wound healing happens after trauma who havekeloid forming

tendency and no predisposition; the phases of nammand healing include:

1. Homeostasis which is the first process happeningjchw includes
vasoconstriction and platelets aggregation to ktepding®®

2. Inflammatory stage where there is recruitment aftraphils followed by
lymphocytes and release of various growth factibes interleukins 1 and
6, transforming growth factors, fibroblast growtttor beta, etf There
is also recruitment of macrophages(M1- proinflanomnabnes) which also
increase the inflammation. In keloids there is afece in these
macrophages?

3. Proliferation phase where there is proliferationfibfoblasts, increased
angiogenesis and granulation tissue formation.tlthés stage there is
excessive proliferation leads to keloid formati#eloids have abnormal
fibroblasts with there excessive migration and ifgmtions to site of
injury. ©

4. Remodelling phase, which is the last phase whezeetls deposition of

collagen and ECM. Excessive deposition of theseirsda keloids®
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®
L4

PATHOGENESIS

1. Genetic factors and ethnicity

2. Topography factors like increased sebaceous glands, increased skin tension,
Increased viscoelasticity and increased macrophages.

Environmental factors like surgical, non-surgical injury and inflammation

W

S 2

All these results in abnormal cellular response

1. FIBROBLASTS
- There is increased proliferation and migration
- Increased extracellular matrix deposition and decreased degradation
- Increased wound healing mediators

2. MYOFIBROBLASTS

- Increase in their cell number
3. FIBROCYTES
- Increase in their cell number
4. KERATINOCYTES
-Increased cell proliferation and defective barrier.
5. ENDOTHEIAL CELLS
-Dysfunction
6. NERVE CELLS
-They may increase or decrease in number
-Carrying increased itch and pain sensation
7. IMMUNE CELLS

-Intrinsic abnormalities are present in T cells and Macrophages.

A 4

Keloidal scar formation

Figure 1. Show the pathogenesis of keloids at cedtn level. &9
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INCOMPLETE
MALIGNANCY
HYPOTHESIS

IMUNONUTRITIONAL
HYPOTHESIS

Nutritional imbalances like
defeciency of essential fatty
acids- linolenic acid,
eicosapentaenoic acid and
docosahexaenoic acid,
micronutrients (calcium,
copper, iron, vitamin B2,

Level of apoptotic
cells was significantly
reduced in keloid
tissue and fibroblasts
compared to normal

vitamin C, vitamin A, and skin like incomplete
zinc) can promote prolonged malignancy.
inflammation and cytokine
mediated reactions contribute

to keloid scarring

/ \ Ty

’ Y
HYPOTHESIS

OF KELOID
FORMATION

STIFFNESS GAP

The development of HYPOTHESIS
keloid scarring Dermal fibroblasts

requires the sense the stiffness gaps

simultaneous presence between the ECM and

and interaction of themselves via
1.Genetic meci:z_mot_ransduction,
; i3 resulting in

(bécterial, viral, or migration and ECM

HYPOTHESIS

Normally quiescent,
unknown virus in the
bone marrow or
lymphatic system gets
activated in a genetically
susceptible person with a
wound, resulting in
transcription of viral
proteins which derail
wound healing and
eventually lead to keloid
scarring.

synthesis contributing

other) o keloid progression.

3. Surgical factors such
as the use of sutures,
the tension of suture
lines, and their
placement relative to
relaxed skin tension
lines.

Figure 2. Schematic diagram showing the hypothesaf keloid formation. %1%
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METABOLIC
HYPOTHESIS

Overexpression of ECM
components in the
keloid dermis is result
of

1. Increased number of
fibroblasts

2. Increased

intrinsic metabolic
activity.

NITRIC OXIDE ACTIVITY

Nitric oxide is a known source
of free radical molecules which
can stimulate collagen synthesis
in normal wound healing. So,
excessive amounts of nitric
oxide can result in increased
scar tissue being a
characteristic of these abnormal
scar.

HYPOTHESIS
OF KELOID

FORMATION

HYPERTENSION HYPOTHESIS

Review of Literature

PSYCHO-
NEUROIMMUNE-
ENDOCRINE
HYPOTHESIS

Stressed patients have
exacerbated neuro-
endocrine system, leading
to the release of hormones,
neural transmitters, and
immune cells creating an
inflammatory
microenvironment that
stimulates fibrotic
processes

1. A significant increase in hypertension rates has been
reported in keloid-prone patients compared with non-keloid

in both the African-American population.

2. Changing blood flow likely affects the skin cellular
constituents in ways that promote fibrotic processes.

Figure 3. Another hypothesis responsible for keloidormatio

3.Angiotensin-converting enzyme (ACE) was
proposed as a potential common mechanism for the pathogenesis
of both keloids and hypertension.
4. Antihypertensives such as ACEinhibitors
(e.g., captopril), calcium-channel blockers (e.g.,
verapamil) have been able to reduce keloid symptoms and are
part of the current therapeutic options for keloid treatmen.t

n. (16-20)
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CLINICAL FEATURES

1. A keloid is an overgrowth of tissue containing @iblast which are densely
packed that extends beyond the wound’s boundanidsethypertrophic scars,
which are restricted to the wound’s original bosdand tend to flatten over
time 2!

2. Keloids are raised and firm.

3. Associated with pruritus and pain, without spontarseregression.

4. Lee et al. did a study that involved twenty-ei¢gktoid patients found that
eighty-six percentage of them reported pruritusg dorty-six percentage
experienced paiff®

5. In Caucasian individuals, keloids typically appearythematous and
telangiectatic, whereas, in darker-skinned indigidy they are often
hyperpigmented?

6. Chest, posterior part of neck, anterior part ofsthearlobes, upper part of
back and shoulders are common sites where keloitls 5>

DIFFERENTIATION BETWEEN KELOIDS AND HYPERTROPHIC

SCAR
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KELOIDS HYPERTROPHIC SCAR
1.Etiology not always trauma trauma
2.Stays within confines no yes
of injury
3.Improvement with rarely yes

time

4.Symptomatic

Yes, can have pruritis and pa

n Yes, can have pruritis not
painful

5.Site of occurrence

area of little motion ear lobe,
sternal notch, shoulder

area of motion over traum
prone areas

6.Incidence Rare Frequent
High recurrence Low recurrence

7.Race blacks no association

8.Association with no yes

surgery

9.Response to treatment variable good

10.Sodium levels normal decreased

(osmotic pressure)

11.Magnesium levels increased decreased

(metabolic activity)

12.Calcium (reflects increased decreased

collagen metabolism)

13.Mucin abundant scanty

14.Fibroblasts few numerous

15.Mast cells increased increased

16.Foreign body type o
reactions

not present

frequently present

17.Stain for collagen red blue
(luxol fast blue)

18.Myofibroblasts no yes
19.Alanine increased normal

transaminase
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20. Alpha-SMA
expression

absent

increased

21.Dermoscopy

More vascularity seen

Less vascularity seen

22 Histopathology

1.Smaller fibroblast without
myofibroblast, increased
proliferation.
2.Thick irregular collagen
bundles with haphazard patte
3.Type 1 collagen more than
type 3 collagen, linkage of
collagen more with twenty
times more synthesis.

4.Skin appendages — absent

glands and hair follicles

1.Greater fibroblasts and
myofibroblast.
2.Arrangement in nodules
and parallel with pattern
n. being wavy.
3. Type 3 collagens more
than type 1 collagen, less
linkage of collagen, with
seven times more synthes|s.
4. Can have skin
appendages — glands and

5.Do not enter in remodelling hair follicles
phase. 5. Enter in remodelling
phase.
Table 1. Shows the difference between keloid and pertrophic scar.®*2"
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B

*» HISTOPATHOLOGY OF KELOIDS

As we go down from top to bottom, we can see thkowing features in

histopathology slide of keloid®
1. Epidermis- Normal thickening of epidermis with reigges or flattening.
2. Epidermis can show hyperkeratosis/ hypergranulagi®ngiosis.
3. Basal layer arrangement is regular palliating, tdsdisarray.
4. Basal layer vacuolar changes can be present.
5. Papillary dermis- scarring.
6. Collagen site- papillary and reticular dermis.
7. Collagen arrangement looks broad and are focaBynephilic.
8. Collagen cellularity- numerous and acellular.
9. Horizontal fibrous bands in upper reticular dernpissminent.
10. Myxoid extracellular matrix- present.
11. Orientation of blood vessels- aggregating belowegielermis.
12. Chronic inflammatory infiltrate- present with masdls.
+ HISTOPATHOLOGICAL DIFFERENTIAL DIAGNOSIS OF KELOIDS

1. Morphea- Has increased collagen in dermis, sclerasid perivascular

lymphocytic infiltrate®®

2. Hypertrophic scar
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» MIMICKERS OF KELOIDS

1. Squamous cell carcinoma.

2. Dermatofibrosarcoma protuberans.

3. Pilomatricoma.

4. Nodular Scleroderma.

5. Lobomycosis.

6. Cutaneous psuedolyphoma.

s TREATMENT OF KELOIDS

1. INTRALESIONAL - INTRALESIONAL TAC
THERAPY

- INTRALESIONAL VERAPAMIL
HYDROCHLORIDE.

- INTRALESIONAL 5-FLUROURACIL

- INTRALESIONAL BLEOMYCIN

- INTRALESIONAL BOTULINUM
TOXIN A

- TRIPLE COMBINATION

- INTRALESIONAL METHOTREXATE

- INTRALESIONAL INTERFERON-
ALPHA 2b

- INTRALESIONAL TGF-BETA 3

- INTRALESIONAL MITOMYCIN C

2. TOPICAL THERAPY |- SILICONE SHEETS

- SILICONE GELS

Page 15



Review of Literature

- ALLANTOIN WITH HEPARIN WITH
EXTRACTUM CAPEA

- SILICONE GELS WITH
CYCLOMETHICONE NF-5,
CERAMIDE,

POLYDIMETHYLSILOXNANE
TECHNOLOGY AND PRO VITAMIN C.

-  ONION EXTRACT
- CAPTOPRIL CREAM
- IMIQUIMOD CREAM

-  TACROLIMUS OINTMENT

. CRYOTHERPAY - BY LIQUID NITROGEN CRYOSPRAY

- INTRALESIONAL CRYOTHERAPY

. LASER - IPL LASER

- FRACTIONAL COZ2 LASER

- ABLATIVE CO2 LASER

- MNRF FOLLOWED BY STEROID

OCCLUSION

. SURGERY - EXCISION FOR ONLY EAR LOBE
KELOIDS

. NEWER MODALITY |- INTRALESIONAL RADIO
FREQUENCY ABLATION

- PRESSURE GARMENT

Table 2. Shows different treatment modalities for kloids ?®
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» INTRALESIONAL TAC-
1. MECHANISM OF ACTION

» Corticosteroids inhibits the activation and migvatiof monocytes and also
leukocytes as well as their ability to perform pbagosis, thus suppressing
the inflammatory proces®)

» Acts as potent vasoconstrictors, which limits tRggen delivery and nutrients
to base of wound®V

» Exhibit anti-mitotic effects thus inhibiting the tadty of keratinocytes and
fibroblasts ultimately leading to decrease in réhsgpialisation and collagen
synthesis.

* Reduce alpha-2-macroglobulin and alpha-1-antitrypgiich are inhibitors of
plasma protease and—natural inhibitors of collageraallowing collagenase
to degrade collagen more effectively, which areemfelevated in keloidal
tissue®?

* Inhibit fibroblast proliferation and their capacito produce collagen,
contributing to their degeneration.

» Decrease levels of tissue growth factor-beta, hygpmline and IGF-1 in scar
tissue %3

» Expression of vascular endothelial growth factond aproliferation of

fibroblasts is suppressed.
2. RESPONSE RATES-
« Response to corticosteroid injection - 50-100%assjoir"

« Recurrence rate of 33% after 1 years and 50% aafsy*®
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3. DOSAGE-

» There dosage of steroids, the duration of treatrgergn and the frequency

differed among various practitioners:

Rahban and Garner ef*3l Dose - 10 mg/mL, 4 to 8 weeks apart.

Darzi et af® Dose - 2040 mg, area 1-2tm
Dose- 60-80 mg, area 2—6 tm

Dose-80—120 mg, 6-12 ém

Robles et &f" trunk or extremities- 10 to 40 mg/mL

Table 3: Shows the dosage of intralesional Triamcaione Acetonide therapy for

keloids according to site and area.

4. SIDE EFFECTS

LOCAL - Skin atrophy.
EFFECTS-
-Subcutaneous fat atrophy.
-Telangiectasia.
-Hyperpigmentation.
-Hypopigmentation.

-Necrosis of skin.

-Ulceration
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SYSTEMIC -Adrenal insufficiency.
EFFECTS-
-Cushing’s syndrome.
-Gain of weight.
-Depression.
-Hyperglycaemia.
-Moon facies.

-Amenorrhea.

-Striae rubrae.

Table 4: Shows the side effects of intralesional Té therapy for treatment of

keloids ®®

For injection,

1. Needle of sixteen millimetre and twenty-five gaugras used because it

requires the lowest amount of injection fof&e.

2. It is most widely used for injecting different maidias intralesional into the

keloids.
5. CONTRAINDICATIONS-
* Uncontrolled diabetes mellitus.
» Bleeding disorder

e Immunosuppression
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» INTRALESIONAL VERAPAMIL HYDROCHLORIDE
1. MECHANISM OF ACTION

1. Verapamil is a calcium channel blocker which enleanthe procollagenase
synthesis in keloids, hypertrophic scars, and nbtimuanan fibroblasts and
also causes the actin filaments to depolyméffze.

2. It brings about a change in the cell morphologwtspherical shape from its
normally existing shape which is bipolar, and a seguent reduction in
fibrous tissue production.

3. Decorin production is increased which is a moletdeing various effects on
fibroblasts such as reduced migration and prolifenaand apoptosis is
increased!

4. Production of VEGF and IL-6— suppressed. Levelsthefse are generally
found to be elevated in keloid fibroblasfd)

5. Secretion of components such as glycosaminoglycaredlagen and
fibronectin, which are a part of extra cellular mais inhibited leading to
decreased fibroblast proliferation, enhanced amigtand reduced scar tissue
formation*?

6. It also slows action potential conduction, resgjtim reduced pain and

itching. 243

2. DOSAGE-
It is given intralesional with the help of insubgringe at a dosage of 2.5 mg/ml.

Can be also combined with TAC for the intralesionlaérapy for keloids
treatment, injected at a ratio of 1:1 of TAC cortcation of 40mg/mL and

verapamil concentration being 2ri/mL, injecting only 0.1 millilitre of it*%
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3. SIDE EFFECTS-

LOCAL « Pain while injecting
» Telangiectasia, atrophy and hypopigmentation wais| no
seen with intralesional verapamil hydrochloride, ickh
was seen in intralesional triamcinolone.

SYSTEMIC * Nausea

» Headache

» Dizziness

* Hypotension

Table 5: Shows the side effects of intralesional kegpamil hydrochloride

therapy for keloids.®®

% INTRALESIONAL 5-FLUROURACIL
1. MECHANISM OF ACTION

1. 5-fluorouracil, a pyrimidine analogue, disrupts xibonucleic acid
synthesis by irreversible inhibition of thymidingnshase enzyme which is
responsible for conversion of uridine into thymelitbase. This inhibition
prevents the formation of essential components iredjufor biosynthesis,
effectively halting the proliferation of rapidly \dding cells like fibroblasts
and helping in decreasing keloid si%&.

2. It also suppresses the expression of type | callaggne and the activity of
transforming growth factor betaf’

3. The reduction of proliferation of fibroblast in kéd is dependent on the
dosage of 5-FU.

4. 1t also inhibits type | collagen gene expressiod e effects of tumor growth

factor-beta.
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2.DOSAGE-

®
%

5-fluorouracil comes at a dosage of 250 mg/5ml, &@d ml is given
intralesional.

Can be combined with triamcinolone acetonide. Tdtées of 5-FU to TAC
most commonly used are 1:9 or 3.

Protocols vary significantly in the intervals betme treatment sessions,

ranging from weekly to every four weeks.
SIDE EFFECTS-

Pain
Hyperpigmentation

Ulceration

INTRALESIONAL BLEOMYCIN

1. MECHANISM OF ACTION

Bleomycin-induced apoptosis and cause sclerossidbthelial cells.

It inhibits- lysyl oxidase enzyme, thus decreasipgthesis of collagefi®

Downregulates Tissue growth factor-beta.

. DOSAGE-

A bleomycin injectable solution can be prepareddiyting fifteen units of
bleomycin in ten millilitres of normal saline, ieh has to be sterifé”

This solution is then administered at a depth at ¢kentre of the keloid
injecting-0.2—0.4 millilitre per cm2. The maximurolume that can be injected

is 3.5 millilitre #®
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3. SIDE EFFECTS-

Persistent pain after injection.
» Ulceration
* Hyperpigmentation

e Secondary infection.

% INTRALESIONAL METHOTREXATE

1. MECHANISM OF ACTION

It inhibits dihydrofolate reductase which causedundion of dihydrofolate to
its active form leading to its anti-proliferativechanti-inflammatory action and thus
inhibits the activity and proliferation of theséroblast cells causing reduction in the

volume of keloids®®

2. DOSAGE-

15 mg intralesional can be injected. Require meudiss on the side effects

associated and efficacy.

% INTRALESIONAL BOTULINUM TOXIN A

1. MECHANISM It blocks the action of proteins SNARE|—

OF ACTION which is required for fusion of plasma
membrane with the synaptic vesicles
containing acetylcholine in turn causing
decrease in the cholinergic transmission in
neuromuscular junction and smoath
muscle.

- It also temporarily denervate smoath
muscle fibres, reducing tension within
the scar tissue—an important factor
influencing the extent of scar
formation.
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- It relieves scar tension and promotes a
gradual shift in the activity of local
fibroblasts,

1. to proliferate more slowly
2. secrete fewer biologically active
mediators
3. produce less extracellular mattix
and collagen.

This process ultimately results in the
improvement of hypertrophic scars.

2.DOSE Botulinum toxin A 100 units containing
vial is diluted

&

It is to be diluted with two millilitres of
0.9%normal saline which needs to free| of
preservative free

&

It is to be constituted at a concentration
being-4 U/0.1 millilitre.

A

It is to administered monthly once for three
such months

e

By using Nine-gauge needle it is injecWed
into the keloid with endpoint being littl
blanching

&

Per session it shouldn’t exceed more than
100 units and the dose is injected 2.5 units
per centimetre cube.

3.BENEFITS -Has lower incidence and severity of pain
compared with patients who received
intralesional injections with corticosteroid,

-There is improvement in the appearance of
keloid with reduction of redness, itching
associated with keloid and also induration.

Table 6: Shows the mechanism of action, dose andnadits of intralesional

botulinum toxin A therapy for keloids.®*>%
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s TRIPLE COMBINATION OF KELOIDS

1. MECHANISM OF ACTION

1.5-fluorouracil (an antimetabolite that suppresses fibroblast proliferation)

2. Triamcinolone acetonide (an anti-inflammatory agent)

3. Hyaluronidase (an agent that has been shown to dissolve fibrous bands).

Figure 4: Shows the mechanism of action of the trlp combination constituents®®

2. PROCEDURE

A 1mL solution was prepared by aspirating:

o 0.6mL from a SmL ampoule of 5-fluorouracil (250mg/5mL).
0.4mL from a 1mL vial of triamcinolone acetonide (40mg/mL).

¥

These were then injected into a vial containing a vacuum-dried bovine-
origin hyaluronidase (1500 units).

)

The vial, with the three agents incorporated, was shaken vigorously for
several minutes to ensure adequate mixing of the components.

\

The mixture was then aspirated into a 2ml syringe using an 18-gauge
needle. The triple combination mixture was injected into the body of the
scar using a 26-gauge needle.

@

Patients with larger or multiple scars required more than one 1mL
injection at each visit to cover the entire affected scar area.

Figure 5: Shows the procedure of triple combinatiorfor keloids treatment
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SILICONE CONTAINING GELS

MECHANISM OF ACTION

1. The cytokine production is influenced by the watemtent of stratum

corneum which is increased by silicone which furtleads to decrease in IL-8

and fibronectin levelS®

. It also reduces fibronectin concentration.

. Does not completely eliminate keloids but plays ignificant role in
modulating their formation, helping to reduce tiieks and firmnes§®>"
. Improve texture, followed by pigmentation, and thesduce height of

keloid &7

FREQUENCY OF APPLICATION

1. Silicone gel sheeting is to be applied after thmglete reepithelization has

happened for at least 12 hours daily for a perfa@+ @ months®8-¢%

This therapy has minimal adverse effects and camdael as a preventive
measure for individuals prone to hypertrophic saarskeloids, as well as

combination with other treatments. Gel form ofcgilie is easy and convenient
to use'®’d

Post operation you can use the gel sheeting oftosé once the
reepithelialisation been completed and is inefiectif used once it has not
happened®’°%

Combination of - 0.5% hydrocortisone, vitamin E asilicone is also

effective &V
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% GEL CONTAINING HEPARIN SODIUM-ALLANTOIN-CPEA

EXTRACTUM COMBINATION-

1. This combination has entered the standard treatmeidelines for treating

keloids and hypertrophic scdf8.
2. It has anti-inflammatory and anti-fibrotic propesti
< CRYOTHERAPY
MECHANISM OF ACTION .

1. It also causes transition of fibroblast of kelotdshow the normal fibroblast of
skin behaves and also increases the type threg@¢odne collagen ration in the
keloid ¥

2. Preservation of the decellularized matrix, whichynserve as a scaffold to help
prevent recurrence.

3. It causes cellular damage through cryonecrosigoaegs involving intra- and
extracellular ice formation, osmolarity changegrthal shock, and lipoprotein
complex denaturatiofi®

4. Significant mechanism in keloid treatment is igoie necrosis, caused by
microthrombi formation and vascular sta&f>

5. Modulates the immune response, triggering apopinsismor cells®®
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1. PROCEDURE

CRYOSPRAY INTRALESIONAL CRYOTHERAPY

1. Liquid =79 °C spray-type 1. With the help of circular motion, the
CryoPen. probe is inserted completely till |it

completely” penetrates the keloidal

seconds freeze time using spot
freeze technique. 2. Once in place, liquid nitrogen source
is connected to probe’s proximal end,
3. Once a month session. allowing gas to flow through the
needle.

[

4. Advantage of combining 5-Fl
with cryotherapy is its sid
effect of hyperpigmentatior

19
w

The freezing process is carried out
until the keloidal tissue appears
which  counteracts  the adequately frozen after visual
hypopigmentation caused by assessment of it, usually taking [LO

cryotherapy,  resulting i minutes to 1 hour, depending on the
improved overall cosmetic  gjze of the scar.

outcomes.

O =

4. After allowing a thawing period af
about 60 seconds, the probe |is
carefully withdrawn, and the treated
area is covered with an antibiotic
cream and sterile gauze piece.

Table 7: Shows the procedure of cryospray and inti@sional cryotherapy ¢4

2. SIDE EFFECTS
It can lead to pain, ulceration, blister format@mmd hypopigmentation of the

treated area.

+ RADIOTHERAPY AND SURGICAL EXCISION

1. Surgical excision can be done for keloids, whestdine therapies have
proven ineffective. However, when used as a stdmkeatreatment there is a

recurrence of 10095%
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2. To mitigate this risk, combination therapies haeer implemented such as

Surgical excision radiotherapy can be used whictksvby

Inhibiting proliferation of keloids by TGF-beta davegulation.

- Reducing the histamine release from mast céfls.
3. Common side effects include telangiectasia, sagamd depigmentation.

4. Surgical excision is mostly used for keloids preéswmrer earlobe, but is found

to be ineffective for keloids present over diffdrareas.
« PHOTODYNAMIC THERAPY

Although evidence remains limited, research on wke of photodynamic
therapy (PDT) is increasing. PDT is performed aft@pically applying like 5-
aminolevulinic acid, a photosensitiser in turndoled by irradiation by LED. While
the exact mechanisms behind its effects on kelardsstill being explored, PDT is

gaining recognition as a adjunctive therapy fobkemanagemerit®

s LASER

ABLATIVE LASERS

1. Erbium (Er: YAG) | 2940 nm Erbium Yag laser (Fractional ablative [aser
laser can help in enhancing the delivery of-betamethasone
ointment for treatment of keloid.

2. Carbon-dioxide « It targets the chromophore that is water and cause
laser ablation reduction in keloidal tissue.

* For firm keloids you should use super pulse mode
and for hard keloids continuous mode with a
power of fifteen watt It should be excised from the
keloidal base.
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* Up to the level of upper part of reticular derntis i
should be ablated which can be indicated by
change of colour to light brown and yellow.

After ablation of keloid intralesional triamcinoler
acetonide 40mg/ml can be injected in the periph
at intervals of 3 weeks for a period of 6 months.

It can be used as independent treatment for ke
and also can be used as combination therap
can help in the delivery of drug and enhance t
penetration.

NON-ABLATIVE
LASER

1.

Pulsed dye lasers
(PDL)

Wavelenght being 585 nanometres.
Targets haemoglobin and helps in reduction
vascularity of keloids, causes suppression

2loid

y. It
heir

of
of

fibroblast damages the blood vessels present in

the keloid. Wavelenght being 585 nanometres,

Reduces the symptoms of pruritis associated with
keloids and also cosmetic appearance of keloids

is improved.
It can be combined with other intralesion
therapy which is more effective than using
alone.

Has a limited use in keloids which are thick
the depth of penetration is just 1.2 millimetre.
Resolve scar-associated symptoms such
pruritus.

2.

ND:YAG laser

1. Spot. diameter -5 mm.

2. Energy. density -75 J/cm?2
3. Exposure time - 25 ms

4. Rate- 2Hz

al
it

as

It causes reduction of the keloid’s vascularity,
growth factors and cytokines which then calse

reduction of deposition of collagen in the

tissue.
Treatment setting-
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3. Diode lasers an
LED phototherapy

)

Targets melanin.

Uses 805-nm (near infrared light) a LE

phototherapy can be used for keloids
preventing its development. Can be used
keloid patients after excision or CO2 la
ablation of keloids.

D
by
for
ser

4. |IPL laser

Vascular filter. - 530-650 and 900-1200 nm

Pulse duration - 4-5 ms with double-pulse
Pulse delay - 30-40 ms.

IPL laser parameters

Fluence. -22-24 J/cm?2

Endpoint when colour of keloid becomes d
red or light grey.

Done at 4-week intervals

Side effects — causing. burns, reduction in
pain, blister formation. which can lead

crusting. and can also cause pigmentation.

ark

the

Table 8: Shows the use of various laser for treatnmé of keloids.

B

(61,66-69)

» INTRALESIONAL RADIO FREQUENCY ABLATION-

a. The intra-lesional RFA technique is a newer mogabf treatment for

reduction in the size of keloids with procedurenigei

(a) An 18-gauge intravenous cannula featuring allsop&ning in its plastic

sheath near the proximal end, close to the hubedsethe distal 0.5 cm of the

metallic needle is exposed by removing the plasiiering:

(70)

(b) RFA probe is inserted to be in contact with tiietallic needle through the

designated opening in the plastic canr{fta.

b. (c) The effects of RFA coagulation are visible afilggp and wrinkling of the

skin over the keloid.
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This modality cause reduction in the volume of kddoup to half of its
volume. It can also cause reduction in the erythgphability of keloids. There can
also be reduction in the symptoms of patients aateat with keloids like pruritis and
pain. The side effects such as pain post procedurariable. Mostly the side effects
found in studies are ulceration and blister foromatiThe recurrence rate of keloid

formation is reduced and cosmetic results aregosa"?

B

» INTRALESIONAL INTERFERON-ALPHA 2b

IFN-alpha 2b is a cytokine whose levels are deesas keloid tissue, which
inhibits the proliferation of fibroblasts and inaees the breakdown of collagen. It
also decreased the angiogenesis in keloids. Ked at a dose of 0.5 million units per
centimetre square area of keloid, available aslfiomiunits per 0.1 ml, which can be

(™) 1t causes reduction in the size of keloids. Canubed as

given twice weekly.
combination therapy with TAC. Side effects are patithe site of injection, flue-like
symptoms which includes fever and chills, can désx to hyperpigmentation or

hypopigmentatiof”>

% OTHER TREATMENTS-

1. Pressure garment therapy It can be used for 6 months to 2 years. Can be
kept for at least twenty-three hours a day with3R4mmHg pressure is
recommended. But it can decrease the pruritis aidl gymptom of keloids,
but not that cost effectivé?

2. Onion extract- Quercetin is a onion extract, is a flavonoid eVhicauses
inhibition of proliferation of fibroblast and de@ses the collagen production.
It also reduces the pruritis symptoms by its aritamine propert{/*

3. Intralesional Mitomycin C- It also inhibits the fibroblast proliferation and

also DNA and RNA synthesis. Requires more researttis field "
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4. Angiotensin converting enzyme inhibitor Captopril 5% cream and oral
Enalapril have effect on collagen synthesis so banused for keloid
treatment’®

5. Transforming growth factor beta- 3- Avotermin is available and can be
injected intradermally over keloid tissue. It has side effects. Can cause
erythema and edem®’

6. Tacrolimus- It is a calcineurin inhibitor and causes immurumession. It
reduces the migration and proliferation of fibratta and decreases the
collagen production and reduces the scar formatiBequires more
research’

7. Imiquimod- It is a Toll-like receptor agonist, imiquimod enkas the
production tumor necrosis factar-and pro inflammatory cytokines like
interleukins 1, 6, 8 and also the expression okegaesponsible for apoptosis
within keloid tissue is enhanced. Available as 5féam formulation and
mainly used to prevent the recurrence of keloidt maggery. Side effects

being hyperpigmentation. skin irritation with cringt and erosioff”
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7
0’0

SCORING SYSTEM FOR KELOIDS

Consisting of pliability, vascularity, heig

—

1. Vancouver. scar scale (VSS)- and pigmentation as parameter. Mpst
widely used scale in studies. Minimum
score is 0 and maximum score is 13.
Consisting of pain, itching, colour,
2. Patient and observer scar assessrnthiékness, flexibility, vascularity,
scale (POSAS)- pigmentation, surface area and surface
relief as parameters. Score has a range
from 0-60.
_ _ It consists of activity index which consist
3. Keloid Area and Severity Indexof Erythema and suppuration and damage
(KASI) index which consist of elevation, body
surface area involved and location.
4. Detroit Keloid Scale. It consists of location, Hatigand surface
area. Maximum score is 6.
It helps in assessing the risk factors| of
5. Japan Scar Workshop scale(JSW). | keloids and can help in differentiating

keloids and hypertrophic scar based
genetic, local and systemic factors.

Table 9: Shows the various scoring system used fleloids

(75-77)

Page 34

on



Materials & Methods

MATERIALS AND METHODS

®
L4

Study source: This study was conducted. in department of derlogyo

venereology and leprosy. A tertiary care hospiBglgaum as a part of MD

program academic circular.

% Study duration: This study was conducted in the duratitst April 2023 to 3%
march 2024 (one year).

+ Ethical clearance: Clearance was taken from Institutional ethical oottee.

Reference numbeNDC/INMCIEC/106

®
%

CTRI registration: CTRI registration was done for the study. CTRI nemb

CTRI/2024/01/161273.

®
%

Study Design: This study is open label, non-randomized, intereoeral study

comparing triamcinolone and verapamil in treatnadriteloids.

®
L4

Sample Size: The formula used for sample size calculation is,

n = 2Cap+Zp)’
&2
where,d = (ul-u2|)

o

Where,ul. is mean of the first group? is mean of the second grouy®.
is the common error variancBg,, value is 1.96 for 95% confidence level afd
value is 1.0364 for 85% power. Assuming high betwegeoup effect size of
difference in VSS scores from baseline to finalofetup (d = 0.8), at 5% level of
significance and 85% power, the total sample srgired is 30 patients having 2
keloids each. Considering 10% follow up loss, tbmltsample size will be 33
patients. As sample size increases, the accuramsaft also increases. Value of d

is assumed.
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Sample size = 33
% Sampling. technique: convenient. sampling is used.
% Inclusion. Criteria:
1. Keloid patients aged between 18 and 70 years old.
2. Patients having more than or equal to two keloids.
% Exclusion. Criteria:
1. Patients with evidence. of any infection (in or miee scar area)
2. Patient with a history of cardiovascular. probleand pregnant women.
3. Patient received any intralesional over keloidpast 1 months.
4. Patient who didn’t give informed consent for thisatment.
% Discussion:

1. The patients diagnosed with having more than oaktptwo keloids attending
KLES Dr. Prabhakar hospital and medical researahtr€avere recruited for the
study.

2. Informed consent would be taken from the patient Wwas fulfilled our inclusion
criteria

3. All the patients in the study will undergo detailgidtory taking, general physical
examination, systemic and dermatological examinafizata will be collected by
single examiner and recorded in case record pr@orm

4. Patients will be All explained about the treatmefiered in terms of procedure
done, expected results, duration of treatmenipfolip and side effect profile.

5. Digital photograph of the 2 Keloids of the patiewitl be taken using identical
camera setting and room lightening before the sfaiteatment and at the end of

9 weeks.
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10.

11.

Two keloids are selected in which first keloid witeceive intralesional
triamcinolone and second keloid will receive intsabnal verapamil. Vancouver
scar scale. (VSS) will be used for analysis. The@tinaed scale scores the scars
on 4 parameters: height, vascularity, pliabilityydapigmentation. Height of
keloids is accurately measured with a ruler inim#iters. Scar vascularity and
pigmentation will be assessed by visual inspect®oar pliability is subjectively
assessed by palpation.

First keloid is given intralesional triamcinoloneetonide and second keloid is
given intralesional verapamil. The injections areeg with the help of insulin
syringe.

Vial of TAC having 40mg/ ml is taken and is diluteith lignocaine. First keloid
received intralesional triamcinolone acetonide, imaxn of 1ml is given, every 3
weeks for 9 weeks (3 sessions)

Second keloid receives intralesional verapamil dghdloride (2.5 mg/ ml)1ml
every 3 weeks for 9 weeks (3 sessions)

Scoring is done one before the first injection atfter at 9 weeks by Vancouver
scar scale (VSS). Visual analogue scale is alsd fmsethe analysis according to
patient satisfaction calculate at baseline anthetend of 9 weeks. VAS pruritis
score and numeric pain rating score is used toulzd& the pruritis and pain
associated with keloids at 0 weeks and at the éAdweeks.

Safety between two treatment modalities is comparetithe numeric pain rating
scale while injecting TAC and verapamil is alsocoddted at the third session
and change in various parameters like reductidmeight, changes in vascularity,
pigmentation and pliability of keloids and volumeduction of keloids between

these two treatment modalities is compared atnideoé 9 weeks.
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Statistical analysis:

The data analysis will be conducted using sta@ibsoftware, specifically R
version 4.2.1.and Microsoft Excel. Categorical ables will be presented using
frequency tables, while continuous variables wil &xpressed as Mean + SD or
Median (Min, Max). The Chi-Square test. will be hpp to assess associations

between categorical variables.

The normality of the data will be evaluated usihg Ehapiro-Wilk.test. If the
data follow a normal distribution, parametric tesifi be employed; otherwise, non-
parametric tests will be utilized. The Mann-Whitngytest will be used to compare
the means or distributions between two independemiips. To analyze differences
between two time points (pre-treatment and postttnent follow-up), either a paired

t-test or the Wilcoxon signed-rank test will be disgepending on normality.

Relevant tables and figures will be generated fdarity. Graphical
representations, including pie charts and bar diagr will be used for visualization.
A p-value of< 0.05 will be considered statistically significadditionally, the
paired t-test will be applied to compare changeBeight, vascularity, pigmentation,

pliability, and volume between the two treatmergrapches.
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RESULTS

In our study 33 patient with more than equal to &edoids were included. Patients
with age group falling between 18-70. Years of agege included in the study. The

mean age of the patients recruited was 37.24 years.

Age group(years) Number Percentage
18-27 17 51.51%
28-37 3 9.09%
38- 47 1 3.03%
48-70 12 36.36%

Table 10: Distribution of study participants by age(years).

Among the study participants majority of the papants fall into the category of 18-

27 years with percentage being 51.51%. The nextgoay of age group was

participants being in the age group of 48-70.yeapsesenting 36.36% of the sample
population. The age group between 38-47 yearssepted 3.03% of the sample size,
which was the least. The age group of 28-37. yegyesented 9.09% of the sample
size population. The mean age was 37.24 yearsjathmeviation was 18.17 years.
The minimum. age of the study participant was 18ryeand maximum age was 67

years. The median. of our study was 27 years.
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Mean Standard Deviation Median Minimum Maximum

AGE | 37.24 18.17 27 18 67

Table 11: Shows the mean age, median, minimum andaximum age of study

participants.

In our study, out of a total of 33 patients, 24 everales, making up 72.73% of the
sample population, while 9 were females, accounfim@®7.27%. The results clearly

show that males outhumbered females in this sample.

SEX

WF
v

9
27 27%

2
72.73%

Figure 6: Shows pie diagram representing the gendaetistribution of the patients

recruited in the study.
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SEX Frequency Percent
F 9 27.3
M 24 72.7
Total 33 100

Table 12: Shows the frequencynd percentagedistribution among the males and

females in our study.

In our study, the aetiology of keloids among p#aats was categorized into several

factors: surgery, acne, trauma, shaving, radioghyerand unknown causes. The most

common aetiologies were surgery and acne, eachuating for 27.2% of the

participants. This was closely followed by casethwinknown aetiology, which made

up 18.18%. Trauma and shaving were identified ass#tond least common causes,

each contributing to 12.12% of the cases. The lieagtient cause was radiotherapy,

which was responsible for just 3.03% of the pgvaaits.

cause of keloids

acne 18 27.27%
radiotherapy 2 3.03%

shaving 8 12.12%
surgery 18 27.27%
trauma 8 12.12%
unknown 12 18.18%

Table 13: Shows the frequencynd percentagedistribution among the males and

females in our study.
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cause of
keloids

Hacne

M radiotherapy

[ shaving
surgery

Ctrauma

[ unknown

Figure 7: Shows pie diagram representing the aetiogy for keloids among the

study participants recruited in the study.

The majority of keloids in this study were located the anterior chest,
affecting 57.58% of cases. Thaipper arm was the second most common site,
accounting fo21.21%. Other locations included th®east anddorsum of the hand
each making u®.06% of cases. Less frequently, keloids were found lenarm,
back, and scapular region with each of these sites representiBd3% of

occurrences.

This distribution highlights the tendency of keith develop on areas prone

to tension and movement, which may contribute & thersistence and recurrence.
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Count Percentage
anterior chest 38 57.58%
arm 2 3.03%
back 2 3.03%
location of keloid breast 4 6.06%
dorsum of hand 4 6.06%
scapular 2 3.03%
upper arm 14 21.21%

Table 14: Shows the location of keloids among théusly participants.

location of
keloid

[ anterior chest
Warm

M back

M breast

[ dorsum of hand
[l scapular
[CJupper arm

Figure 8: Pie diagram showing location of keloidsmong the study participants.

For assessment of efficacy between Triamcinolond Werapamil injection for
keloids Vancouver scar scale was used which caukisf parameters being —

vascularity, .pigmentation, pliability and height.
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VANCOUVER SCAR SCALE | SCAR CHARACTERISTIC m

VASCULARITY NORMAL 0
PINK 1
RED
PURPLE

NORMA
WNSANAYE

1
H AVAL AR

w o

o

HYPOPIGMENTATION 1

HYPERPIGMENTATION 2

PLIABILITY NORMAL 0
SUPPLE 1

ro

ROPES
CONTRACTURES

W B W

HEIGHT( mm) FLAT 0
<2 1
2-5

>5 3

o

Table 15: Shows the Vancouverscar scale for measurement of efficacy.

The mean score of vascularity was 2.46 in the Teianione group at O weeks that is at
baseline and the mean score of vascularity in te@pamil group was 2.36. At the end
of 9 weeks, vascularity score decreased to 1.2hdrTriamcinolone group and 1.3 in
the Verapamil group, showing both the groups effecin reducing the vascularity of

keloids. Both the groups caused significant reductin the vascularity scores of

keloids. There was no significant. difference betweboth the groups in terms of
vascularity parameters. It was also found in thelysthat verapamil group was more
effective in reducing vascularity of keloid and w®ibetter in keloids associated with

more vascularity.
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25 242 736

2
1.5

1.21 13 1.21
1.06

1
0.5

0

Vascularity 0 WEEKS Vascularity 9 WEEKS Vascularity Difference
T mV

Figure 9: Bar diagram showing the vascularity scors of keloids among the study
participants in the Triamcinolone and Verapamil group at O weeks and at the

end of 9 weeks.

The median vascularity score for group T was 1hwit interquartile range (IQR) of
1 to 2, while for group V, the median vascularitgoe was also 1, but with a
narrower IQR of 1 to 1. The sum of ranks for grdupras 1176.5, whereas for group
V, it was 1034.5. The statistical. analysis yiel@geg-value. of 0.305., indicating no

significant difference in vascularity between the tgroups.

Keloid group| Median (IQR)| Sum of ranks P Value

T 1(1-2) 1176.5
Vascularity 0.305
Y, 1(1-1) 1034.5

Table 16: Shows the median, sum of ranks and p vawbtained in the

vascularity parameter of keloid.
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The mean score of pigmentation was 2.18 in theniciaolone group at O weeks that is
at baseline and the mean score of pigmentatidmeiv/erapamil group was 2.15. At the
end of 9 weeks, pigmentation score decreased ®it.8he Triamcinolone group and
1.33 in the Verapamil group, showing both the geowgffective in reducing the
pigmentation of keloids. Both the groups causedniB@ant reduction in the
pigmentation scores of keloids. There was no sicpanit difference between both the

groups in terms of pigmentation parameters.

2.5
2.18

2
15 133 1.33

1 0.85 0.82
0.5

0

Pigmentation 0 WEEKS Pigmentation 9 WEEKS Pigmentation Difference
Tmav

Figure 10: Bar diagram showing the pigmentation saes of keloids among the
study participants in the Triamcinolone and Verapanil group at 0 weeks and at

the end of 9 weeks.

Page 46



Results

Keloid group, Median (IQR)| Sum of ranks P Value

T 1(1-1) 1118.5
Pigmentatio 0.827
\Y 1(1-1) 1092.5

Table 17: Shows the comparison of median, sum ofm&s and p value obtained

in the pigmentation parameter of keloid.

The median pigmentation score for both group T gnoup V was 1, with an
interquartile range (IQR) of 1 to 1. The sum ofksor group T was 1118.5, while
for group V, it was 1092.5. The statistical anadysesulted in a p-value of 0.827,

indicating no significant difference in pigmentatibetween the two groups.

The mean score of was 2.67 in the Triamcinolonegi@ 0 weeks that is at baseline
and the mean score of pliability in the Verapamibup was 2.64. At the end of 9
weeks, pliability score decreased to 1.58 in tharicinolone group and 1.27 in the
Verapamil group, showing both the groups effectivereducing the pliability of
keloids. Both the groups caused significant reductn pliability scores of keloids.
There was no significant difference between both ghoups in terms of pliability

parameters.
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0.5

2.67 2.64
25
2
1.58
1.39
15 1.27
1.06
: [ —

Pliability O WEEKS Pliability 9 WEEKS Pliability Difference

mT mVv

Figure 11: Bar diagram showing the pliability score of keloids among the study
participants in the Triamcinolone and Verapamil group at O weeks and at the

end of 9 weeks.

Keloid group| Median (IQR)| Sum of ranks P Value

T 1(1-2) 1229.5
Pliability 0.081
Vv 1(1-1) 981.5

Table 18: Shows the comparison of median, sum ofm&s and p value obtained

in the pliability parameter of keloid.

The median. pliability score for parameter T wasvith an interquartile range. (IQR)
of 1 to 2, and a sum of ranks of 1,229.5, witheaRie of 0.081. For parameter V, the
median pliability score was 1, with an IQR of 11ipand a sum of ranks of 981.5.
Since the p value. is not less than 0.05, thereneasignificant difference. between

the two groups in terms of pliability.
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The mean score of height was 2.18 in the Triamom®lgroup at O weeks that is at
baseline and the mean score of height in the Verdgmoup was 2.39. At the end of
9 weeks, height score decreased to 1.06 in then€ielone group and 1.67 in the
Verapamil group, showing both the groups effectiveeducing the height of keloids.
Both the groups caused significant reduction irghescores of keloids. There was
significant difference seen between both the granpterms of height parameters,
showing the Triamcinolone group causing more raédndn height as compared to

Verapamil group.

25 239
2.18
2
1.67
1.5
1.06 1.12
1 0.73
) .
0
Height 0 WEEKS Height 9 WEEKS Height Difference
T mav

Figure 12: Bar diagram showing the height scores deloids among the study
participants in the Triamcinolone and Verapamil group at O weeks and at the

end of 9 weeks.

The analysis comparing height measurements betiwaegroups revealed intriguing
findings. The keloid group exhibited a median heighl (IQR: 1-1), with a total
sum of ranks reachint274.5 In contrast, the control group had a median heafji
(IQR: 0-1) and a lower sum of ranks 886.5 Notably, the statistical comparison

yielded aP-value of 0.009 indicating a significant difference between theups.
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Keloid group Median (IQR)| Sum of ranks P Value

T 1(1-1) 1274.5
Height 0.009*
Vv 1(0-1) 936.5

Table 19: Shows the comparison of median, sum ofm&s and p value obtained

in the height parameter of keloid.

The mean volume was 1.1 in the Triamcinolone graup weeks that is at baseline
and the mean of volume in the Verapamil group w&®.1At the end of 9 weeks,
volume decreased to 0.51 in the Triamcinolone graog 1.19 in the Verapamil
group, showing both the groups effective in redgdime volume of keloids. Both the
groups caused significant reduction in volume ofokis. There was significant
difference seen between both the groups in ternveloime parameters, showing the

Triamcinolone group causing more reduction in vauas compared to Verapamil

group.

1.8

1.56
1.6

1.4
1.19
1.2 11

=

0.8
0.6 0.51

0.4
0.2 .
0
Volume 0 WEEKS Volume 9 WEEKS Volume Difference

Tmav
Figure 13: Bar diagram showing the volume of keloid among the study

participants in the Triamcinolone and Verapamil group at O weeks and at the

end of 9 weeks.
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The median volume for group T was 0.36 (IQR: 0.192)) with a sum of ranks of

1265.5. Meanwhile, group V had a median volume.@2qIQR: 0.08-0.48), with a

sum of ranks of 945.5. The P-value.for the comparisetween the two groups was

0.04, indicating a statistically significant. diféance.

Keloid group| Median (IQR) | Sum of ranksP Value

T 0.36(0.12-0.92 1265.5
Volume

0.04*
\Y 0.12(0.08-0.48 945.5

Table 20: Shows the comparison of median, sum ofmi&s and p value obtained

in the volume parameter of keloid.

Visual analogue scale (patients’ satisfaction) a&® used for comparison between

the two groups for analysis of effectiveness fer tileatment of keloids.

Table 21: Shows the Visual analogue scale (accordito patients’ satisfaction)
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The Visual analogue scale score (according to masatisfaction) was 1 in the
Triamcinolone group at 0 weeks that is at baseding that in the Verapamil group
was also 1. At the end of 9 weeks, visual analagpade score was improved to 3.3 in
the Triamcinolone group and to 2.7 in the Verapaymlup, showing both the groups
effective for the treatment of keloids. Both theups caused significant improvement
of keloids in visual analogue scale. There wasigoificant difference seen between

both the groups.

3.5 3.33

2.7

2.5 2.33

1.5

0.5

VISUAL ANALOGUE SCALE O VISUAL ANALOGUE SCALE 9 VISUAL ANALOGUE SCALE
WEEKS WEEKS Difference

Tmav

Figure 14: Bar diagram showing the visual analoguscale according to patient
satisfaction of keloids among the study participarg in the Triamcinolone and

Verapamil group at 0 weeks and at the end of 9 weegk
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Keloid Median Sum of P
group (IQR) ranks Value
< oG T 2(2-3) 1338.5
VISUAL ANALOGUE N
SCALE 0.001
Vv 2(1-2) 872.5

Table 22: Shows the comparison of median, sum ofm&s and p value obtained

in the two groups considering visual analogue scatd keloid.

The median Visual Analogue Scale (VAS) score faugrT was 2 (IQR: 2-3), with a
sum of ranks of 1338.5. In contrast, group V hadealian VAS score of 2 (IQR: 1—
2), with a sum of ranks of 872.5. The P-value fug tomparison between the two

groups was 0.001, indicating a statistically sigaint difference.

Numeric pain rating scale was used to find outrét®dual burning pain associated
with keloids and to see how effective the treatnmeas in reducing it by calculation

the numeric pain rating score at the end of 9 weeks

0-10 NUMERIC PAIN RATING SCALE

Figure 15: Shows the Numerigain rating scale.
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The Numeric pain rating score was 2.33 in the Taaawione group at O weeks that is
at baseline and that in the Verapamil group wa3.2A2 the end of 9 weeks, score
was reduced to 0.21 in the Triamcinolone group tantl.24 in the Verapamil group,
showing both the groups effective for reducing thening pain associated with
keloids. There was significant difference seen ketwboth the groups for treating the
pain associated with keloids, showing triamcinolgmeup being more effective as

compared to verapamil group.

25 2.33 227
2.12

2

1.5
1.24
— 1.09

1

0.5
0.21
0 ]
pain score 0 WEEKS pain score 9 WEEKS pain score Difference
BT mv

Figure 16: Bar diagram showing the Numeric pain raing score of keloids among
the study participants in the Triamcinolone and Veapamil group at 0 weeks and

at the end of 9 weeks.
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Keloid group| Median (IQR)| Sum of ranks P Value

T 2(2-3) 1435
pain scor <0.001*
\Y; 1(1-1) 776

Table 23: Shows the comparison of median, sum ofm&s and p value obtained

in the two groups considering Numeric pain rating sore of keloids.

In the keloid group, the pain score varied sigaifity between the two groups. Group
T had a median pain score of 2 (IQR: 2-3), withua ®©f ranks of 1435. In contrast,
group V had a lower median pain score of 1 (IQRL)1with a sum of ranks of 776.
The P-value for this comparison was less than Q.D@iicating a highly statistically

significant difference between the two groups.

VAS pruritis scoring was used to find out the piigrassociated with keloids and to
see how effective the treatment was in reducingyitcalculation the VAS pruritis

score at the end of 9 weeks.

VAS scoring Meaning

0 points No pruritus

>( points but <4 points Mild pruritus

>4 points but <7 points Moderate pruritus
>7 points but <9 points Severe pruritus

>9 points Very severe pruritus

Figure 17: Shows VAS pruritis score for keloids.
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The VAS pruritis score was 2.03 in the Triamcin@ogroup at O weeks that is at
baseline and that in the Verapamil group was 2M03he end of 9 weeks, score was
reduced to 1.03 in the Triamcinolone group and .@31n the Verapamil group,
showing both the groups effective for reducing pineritis associated with keloids.
There was no significant difference seen betweeh bite groups for treating the
pruritis associated with keloids, showing triamdéome group and verapamil group

equally effective in reducing the pruritis assoethwvith keloids.

2.5

2.03 2.03
2
1.5
1.03 1.03 1 1
1
0.5
0
pruritis score 0 WEEKS pruritis score 9 WEEKS pruritis Difference
T mav

Figure 18: Bar diagram showing the VAS pruritis scoe of keloids among the
study participants in the Triamcinolone and Verapaml group at O weeks and at

the end of 9 weeks.

The median (interquartile range, IQR) for prurituas 1 (1-1) for both treatment (T)
and control (V) groups. The sum of ranks for botbugs was 1105.5. The P-value.
for the comparison was 1, indicating no statisljcalgnificant difference. between

the two groups in terms of pruritus.
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Keloid group| Median (IQR) Sum of ranks P Value

T 1(1-1) 1105.5
pruritis 1
Vv 1(1-1) 1105.5

Table 24: Shows the comparison of median, sum ofm&s and p value obtained in

the two groups considering VAS pruritis score for puritis associated with keloids.

In analysing the side effects associated with W tteatment modalities for keloids,
the numeric pain rating score was assessed duregjection of Triamcinolone and
Verapamil. The results revealed that the Triamanelgroup had a mean pain score
of 5.39, while the Verapamil group reported a higihmean pain score of 7.79. This
indicates that intralesional Verapamil injectionse asignificantly more painful
compared to intralesional Triamcinolone, highligltia notable difference in patient

discomfort between the two treatments.

7.79

(6]

»

w

N

[any

PAIN SCORE WHILE INJECTING

BT mVv

Figure 19: Bar diagram showing the Numeric pain raing score while injecting

intralesional Triamcinolone and Verapamil.
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Keloid group, Median (IQR)| Sum of ranks P Value

PAIN SCORE WHILE T 5(5-6) 593

INJECTING

<0.001*

v 8(8-8) 1618

Table 25: Shows the comparison of the pain scoresile injecting triamcinolone

and Verapamil.

The table presents the pain scores experiencede whjecting two different
treatments—Triamcinolone (T) and Verapamil (V)—atipnts with keloids.
« Median (Interquartile Range, IQR):

o The median pain score for tAgiamcinolone (T) group was5, with
an interquartile range. (IQR) . 6f6

o The median pain score for théerapamil (V) group was8, with a
very narrow IQR of8—8 indicating less variability in pain perception
among patients receiving Verapamil.

« Sum of Ranks:

o The Triamcinolone group had a sum of ranks d93 suggesting
lower overall pain rankings among participants.

o The Verapamil group had a significantly higher sum of rank€$18§
reinforcing that most patients experienced highan pevels with this
treatment.

+ P-value:
The P-value.igess than 0.00lwhich is statistically significant. This indicate
a strong difference between the pain scores ofvibetreatment groups, with
Verapamil causing significantly more pain than m@nolone during

injection.

Page 58



Results

Interpretation: Patients receivingntralesional Verapamil injections experienced
substantially greater pain compared to those receivingintralesional
Triamcinolone. The statistical significance of the P-value conf that this
difference is unlikely due to chance, making it ey lconsideration when selecting

treatment modalities for keloids.

Keloid group| Median (IQR) | Sum of ranks P Value
) T 1(1-2) 1176.5
Vascularity 0.305
Y 1(1-1) 1034.5
) _ T 1(1-1) 1118.5
Pigmentation 0.827
Y 1(1-1) 1092.5
o T 1(1-2) 1229.5
Pliability 0.081
Y 1(1-1) 981.5
) T 1(1-1) 1274.5
Height 0.009*
Y 1(0-1) 936.5
T 0.36(0.12-0.92 1265.5
Volume 0.04*
\Y, 0.12(0.08-0.48 945.5
VISUAL ANALOGUE T 2(2-3) 1338.5 0.001*
SCALE Y, 2(1-2) 872.5 '
) T 2(2-3) 1435
pain score <0.001*
\Y 1(1-1) 776
N T 1(1-1) 1105.5
pruritis 1
\Y 1(1-1) 1105.5
PAIN SCORE WHILE T 5(5-6) 593
<0.001*
INJECTING Vv 8(8-8) 1618
*Significant

Mann Whitney U T

Table 26: Shows the comparison of various parametsiused and the p- value

obtained.
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1.Hypopigmentation 11 0
2. Atrophy 9 0
3. Telangiectasia 6 0
4. Hypotension 0 0
5. Dizziness 0 0
6. Anaphylaxis 0 0

Table 27: Shows the side effects of both the intrasional therapy at the end of 9 weeks.

1. Triamcinolone was associated with a significant ris of skin-related side

effects:

o Hypopigmentation (33.3%), atrophy (27.3%), and telangiectasia
(18.2%) were all observed in this group. Triamcinoloneugr@ausing

hypopigmentation in one-third of the patients

o These side effects may be concerning for patietms prioritize skin

appearance.

2. Verapamil showed no recorded side effects this study.

o Despite beingnore painful during injection, it did not cause skin

thinning, discoloration, or vascular changes.

o This makes Verapamil a potentially safer alterreativterms of long-

term skin integrity.
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3. Neither treatment caused systemic side effectsuch ashypotension,

dizziness, or anaphylaxis

o This suggests that both medications saie from a systemic health

perspective

While Triamcinolone is effective it carries a higher risk dbcalized skin changes
which may impact patient satisfactioderapamil, though more painful during
administration, had no recorded side effectsmaking it a preferable option for

patients concerned about aesthetic outcomes.

Thus, the choice between these two treatments dhmrisiderboth efficacy and

patient tolerance balancingpain levels vs. cosmetic side effects
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DISCUSSION

The comparison between intralesional triamcinoloeetonide and
intralesional verapamil hydrochloride has been dopenany authors. Various scores
have been used for comparison, but the comparigtwelen the pain and pruritis
scores has been done by very few. There are mamomsized control trials and
meta-analysis, but in our study both the intralesiatherapy is done in the same
patient making the groups completely comparablgeims of age and sex and

avoiding bias. There are no studies with such coispa

This study is an attempt to compare the effectisenend side effects of
triamcinolone acetonide and verapamil chloridehia same with patient with two

keloids.

It is a hospital based interventional study caroed on a total of 33 patients

over a span of one year.

Age group
Our study Margaret et Belie et a(79) Zahra et
al(78) al(80)
Age groups 18- 70 years 10 -50 years >18 years 18 and 50
years
Mean age in 35.3 20 years Not mentioned 36.09 years
Triamcinolone
group
Mean age in 35.3 26 years Not mentioned 36.09 years
verapamil group

Table 28: Shows the comparison of different age gops kept in studies

compared >
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Aetiology of keloids

Our study

Margaret et al (78)

Belie et al(79)

o 01 A W DN P

Etiology in each group
Triamcinolone and

Verapamil (n=33)

. Surgery — 27.2%

. Acne — 27.2.%

. Unknown-18.18%s

. Trauma- 12.12%

. Shaving - 12.12%

. Radiotherapy-3.03%

Triameinolone group  Verapamil group

(n=21)

(n=21)

Pimple !
Ear piereing

Road tffic accident
Surgery

1
1
!
Postvaccinaton 0

!
:
f
!
1

Etiology in each group

© 00 N O O M WODN

Triamcinolone and

Verapamil(n=16)

. Barbing / Shaving-

13, 17%

. Trauma -21, 27%
. Acne- 13, 17%

. Piercing 11-14%

. Boil - 6- 8%

. Tattoo -5,6%

. Burns- 3-4%

. Vaccination, 3-4%
. Surgery- 1- 1%
10.
11.

Unknown- 1-1%

Heat Rashes- 1,1%

Table 29: Shows the comparison of different aetioffy of keloids kept in studies

compared.
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Location of keloids

Our study

Margaret et al ®

Belie et al™®

1.Anterior chest- 57.58%
2.Upper arm -21.21%
3.Dorsum of hand-6.06%
4.Breast- 6.06%
5.Scapula- 3.03%

5.Lower arm — 3.03%

Table 2: Location of scars in each study group

Triameinolone group ~ Verapamil group

FaceNeck 2
Ear lobe 1
Stemum §
Abdomen/Chest 2
Upper limb §
Lower mb 2

Triamcinolone group-

1. 243.8% - head an

neck
2. 37.5% - trunk

3. 18.8% in the uppe
limb. Verapamil group-
1.37% -head and neg
2.48.1% - trunk

3.11.1% - upper limb

4. 3.7% - lower limb.

Table 30: Shows the comparison of different locatioof keloids in different

studies.
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Type of study and methodology

Our study Margaret et al ® Belie et al"™ Zahra et al®
Non randomized, Randomized. Randomized. Randomized
control trial, control study, single  control study,

interventional. study
blind. single blind.

parallel and single
blinded study.

Intralesional TAC
and verapamil was
given every 3

Intralesional TAC
5 and verapamil was
given every 2

Intralesional TAC

Intralesional TAC
and verapamil was

and verapamil was

given at 1. 0 weeks given every 3
(first session) weeks till the scar| weeks, maximum of  weeks with 3
photographs were| flattened, till 6 | 6 doses were giver). monthly follow
up.

months at least.
Next follow up
2. 3 weeks (second \yas done at the

session) end of one year.

taken

3. 6 weeks (third
session)

4. 9 weeks —
photographs taken

Table 31: Shows the type of study and methodologysed.

Sample of study

Our study Margaret et al (® Belie et al™ Zahra et al ®

33 patients with | 54 patients in each 27 patients in each. 16 patients in each.

more than equal tc group. group. group.

two keloids.

Table 32: Shows the different sample size used ihd studies compared to our

study.
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Parameters measured

Our study Margaret et al"® Belie et af’® Zahra et al®
1.Vancouver Scar | 1.Vancouver Scar| 1.The pruritus scale 1.Vancouver
Scale(VSS)onsist of Scale score Scar Scale
four parameters - o
height, vascularity, No itching- 1
liability and .
p- y . Itching present, but does
pigmentation. .
not affect daily.
Height of keloids is activities- 2
accurately measured .
: y . Itching present, bothers
with a ruler in
. me, affects my.
millimeters. .
concentration- 3
Scar vascularity. and :
. . . Itching present, cannot
pigmentation. will be
. go about normal
assessed by visual .
. . business- 4
inspection. Scar
.p“?b'“ty- IS ltching present, worse,
subjectively aSSesse( prevent from sleeping -5
by palpation

2.Width, length, and | 3.Width, length,

height of keloids by and height of
ruler scale. keloids by

vernier calliper.

2.Visual analogue
scale

3.VAS pruritis score

4.Numeric pain score

5.Volume by
measuring the length,
breadth and height of
keloids by ruler scale.

Table 33: Shows the different parameters used in thstudies compared to our study.
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Statistical analysis comparison and p value used-

Statistical analysis was done by Mann Whitney.U vath significant p value being
<= 0.5. Margaret et al used Kaplan Meier graphs and lok r@st to compare
different parameters with significant p value beiw0.5. (78) Whereas, Belie et al
did the data analysis using Statistical PackageéStmrial Science (SPSS). version 20
significant p value being <= 0.5.(79) Zahra et Bloaconsidered p value <= 0.05

being significant®®
Comparison of different results of studies with ourstudy

* In our study there was significant.difference.amahg height and volume
parameters of VSS scale in triamcinolone groupoaspared to the verapamil
group (p. value <= 0.05). There was no significaifference seen in
vascularity, pigmentation, pliability and pruritiscore between both the
groups. There was significant difference in theiglsanalogue scale and pain
score associated with keloids in triamcinolone gras compared to verapamil
group. There was also significant difference seerthe pain score while
injecting, with verapamil having more pain whilgecting.

e Study by Margaret et al showed that the time taf@nthe reduction of
vascularity, pliability and height was less in ttamcinolone group as
compared to the verapamil group with significanffedence seen in these
parameters. The time taken for reduction of lergthween the two groups
was not significant’® The time taken for reduction of width and height
parameter was also not found to be significant.yTH&n't compare the

pruritis and pain parameters as it was done in study. But this study
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compared the time taken for reduction of parameidrish our study did not
include.

Study by Belie et at showed that there was no figmit difference seen in
length parameters of keloids between the Triamom®land Verapamil group.
There was a significant.difference seen in the hvitetween the two
groups’? They did not compare the height and volume paramete

Where as in our study there was comparison ofhel length, height and
breath between the two groups and comparison ainvelwhich showed
significant difference between the two groups.

Study of Belie et al showed that there was improsetmin the pain score
immediately after 7 days of first injection of Tmainolone, whereas the pain
score in the Verapamil group reduced after 28 dafter its first dose!®
There was a statistically significant. differenecegent in pain scores reduction
between the two groups (p value <= 0.8%Y.riamcinolone group had more
effect in reducing the pain associated with kel@dsompared to the pruritis
associated with keloids. The study also showed thate was significant
difference between the two group in reducing therifis associated with
keloids. There was complete resolution of pruréiisthe end of fourteenth
week in triamcinolone group as compared to paincvitiompletely resolved
in the sixth week. There was more improvement éngturitis associated with
keloids of the trunk region as compared to thossemmt in lower limbs.

Zahra et al showed significant improvement in gregth, width, flexibility in
both the groups with p. value being <= 0.05. Thigdg didn’t measure the

pain and pruritis scores between the two grougsitikour study®”
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Our study

Margaret et al'"®

Belie et af’®

Zahra et al®”

Triamcinolone group
had more side effects
as compared to
Verapamil group. In
our study 11 patients
out of 33 patients
suffered from
hypopigmentation in
the Triamcinolone
group and 9 patients

had atrophy and 6
patients had
telangiectasia.
Whereas none such
side effects were
observed in Verapam
group. Numeric pain
score was also
calculated while
injecting and it was
found that the
Triamcinolone group

had 5.39 whereas the

Verapamil group had
7.79, a higher pain
score while injecting it
as compared to
Triamcinolone. Side
effects mentioned in

other studies such as

insomnia ,
hypotension was not
seen in any of the
patients of Verapamil

D

group.

In triamcinolone
group the side
effects observed
were increased
profuse sweating,
hypopigmentation
and irregular
menstrual Cycles,
but none such side
effects were
observed in
Verapamil group.

The side effects
seen in the
Verapamil group
were insomnia and
headache seen in
5.3% of the total
number. of
patients. In
Triamcinolone
group Thirty- two
patients had
hypopigmentation
and thirty patients
had skin atrophy
and two patients
had ulceration.

Three patients in
the Verapamil
group complained
of side effects as
compare to the
seven patients in
Triamcinolone
group. Verapamil
group patient had
headache 6.2%.
(n = 1), atrophy
6.2%. (n=1), and
insomnia 6.2%.
(n=1).

Triamcinolone
group had more
side effects like
atrophy 25%
(n=4),
hypopigmentation
12.5%

(n=2)and
ulceration of the
keloid 6.2%
(n=1).

Table 34: Shows the different side effects of theAlC and Verapamil group in

our study vs those found in other studies.
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CONCLUSION

This study shows that both intralesional TAC andapamil hydrochloride,
both are effective in reducing the height, volumrascularity, pigmentation and

pliability of keloids.

TAC causes more reduction in the volume and hedfjfkeloids as compared

to verapamil.

Verapamil is more effective in reducing the vasuatyaof keloids as compared

to other parameters such as height, volume, pigatientand pliability.

Both the modalities can be used effectively usedtie treatment of keloids

and giving good results.

Side effects of intralesional TAC is more as compato intralesional
Verapamil. Side effects of intralesional TAC inatubypopigmentation. Atrophy and
telangiectasia. None such side effects are obseirvetlie Verapamil group. Side
effects of hypotension and dizziness was not olesemfter giving intralesional

Verapamil.

Anaphylaxis was not observed in any of the groups mtralesional therapy.

Intralesional Verapamil is more painful as compareohtralesional TAC.

Both TAC and Verapamil are effective in reducing gubjective symptoms
associated with keloid such as burning pain anditmulntralesional TAC is more
effective in reducing the burning pain associateith vkeloids as compared to
intralesional Verapamil. Both the modalities aréeetive in reducing the pruritis

associated with keloids.
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So intralesional Verapamil can be used as effecthedality with better
cosmetic results as compared to intralesional T@&h also be used for patients with
uncontrolled diabetes. Can be used for treatmerkeldids that developed atrophy,
telangiectasia and hypopigmentation post intratedid AC therapy. But since the
intralesional therapy is painful, the choice alspehds on the pain perception of
individual to the therapy. Also, intralesional veamil therapy is cheaper than

intralesional TAC, serves as a cot effective treatim
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Summary

SUMMARY

The mean age of the patients recruited was 37.2rkye

24 were males, making up 72.73% of the sample ptipal, while 9 were

females, accounting for 27.27%

The most common aetiologies were surgery and aemel) accounting for
27.2% of the participants. This was closely follow®y cases with unknown
aetiology, which made up 18.18%. Trauma and shawg identified as the
second least common causes, each contributing.i®%? of the cases. The
least frequent cause was radiotherapy, which wssoresible for just 3.03% of

the participants.

The majority of keloids in this study were located the anterior chest
affecting 57.58%of cases. The upper arm was the second most coraiteyn
accounting for 21.21%0Other locations included the breast and dorsuthef
hand each making up 6.06%f cases. Less frequently, keloids were found on
thearm, back, and scapular regjavith each of these sites representing 3.03%

of occurrences.

The statistical analysis yielded a p-value of 0,3@8licating no significant
difference in vascularity between the two groups.

The statistical analysis resulted in a p-value.820, indicating no significant
difference in pigmentation between the two groups.

Since the p-value is not less than 0.05, there measignificant difference
between the two groups in terms of pliability.

The p-value for the comparison between the twomgomas 0.04, indicating a

statistically significant difference in volume.
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The statistical comparison yielded a p-value 000,0ndicating a significant
difference between the groups in height.

The p-value for the comparison between the twomgsauas 0.001, indicating
a statistically significant difference in Visualaogue scale.

The p-value for this comparison was less than Q.0dicating a highly
statistically significant difference between thetgroups in the pain score.
The p-value for the comparison was 1, indicatingstatistically significant

difference between the two groups in terms of puari

The P-value. is less than 0.001, which is stasifljisignificant. This indicates
a strong difference between the pain scores ofvibetreatment groups, with
Verapamil causing significantly more pain than Tr@nolone during

injection.

Triamcinolone was associated with a significank rif skin-related side
effects: Hypopigmentation (33.3%), atrophy (27.3%)d telangiectasia

(18.2%) were all observed in this group.

Verapamil showed no recorded side effects in thidys Despite being more
painful during injection, it did not cause skin rthing, discoloration, or

vascular changes.
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Strengths

STRENGHTS

* Our study is a non-biased study, comparison of biiinalesional
triamcinolone and verapamil done on the same gatieking it identical

and comparable in age and sex.

* No Indian studies comparing the pruritis and paanameters associated with

keloids.

* We have used many scoring scales to measure trectiediness of
intralesional therapy for keloids whereas othedistsi have only used the VSS

scale.
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Limitations

LIMITATIONS

Our study faces a few limitations that require ratiten.

Firstly, the sample size employed in our reseaschelatively small. This

raises concerns regarding the representativeness dindings to the broader
population. Increasing the sample size could erdahe robustness and
generalizability of our results.

Secondly, the follow-up period in our study is lied. This restricts our ability
to observe any potential long-term effects or clean@xtending the follow-up
period would allow for a more comprehensive undeding of the dynamics
at play.

Thirdly, the duration of our study is relativelyash This temporal constraint
may have implications for capturing all relevantiadons or trends pertaining
to the phenomenon under study. Extending the spedipd could provide a

more nuanced perspective on the subject matter.
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ANNEXURE — | - INFORMED CONSENT FORM

Title of the study: “an interventional study comparing intralesional verapamil
and intralesional triamcinolone acetonide in the teatment of keloids in a tertiary
care hospital” attending KLE's Dr. Prabhakar Kore H ospital and MRC,

Belagavi.

NAME OF STUDENT/PRIMARY INVESTIGATOR:

Department of Dermatology, Venereology and leprosy

Ladies Can hostel

Jawabharlal Nehru Medical College KAHER University

Belagavi-590010 Karnataka

NAME OF GUIDE/ CO-INVESTIGATOR

Associate professor

Department of Dermatology, Venereology and leprosy

Jawabharlal Nehru Medical College KAHER University

Belagavi-590010 Karnataka
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OBJECTIVE: Primary objective: To assess and compare the effiaaf two
treatment options: intralesional verapamil hydrodlle and triamcinolone acetonide

in treatment of keloid in patient aged 18 to 70rgea

Secondary objective: To assess and compare fhgy s# two treatment options:
intralesional verapamil hydrochloride and triamdéom® acetonide in treatment of

keloid in patient aged 18 to 70 years

INTRODUCTION: Keloids is an abnormal fibrous tissue formed & sftinjury. It
causes lot of distress, pain, itching and disfiquest to the patients. So, this study is
done to compare a new treatment modality thatjeciion verapamil with injection
triamcinolone acetonide for the treatment of kedoiflo, this injection verapamil can
serve as a new treatment modality in future fortthatment of keloids. People who
have given the consent and fit into this studyeciat will have benefits of this study
like reduction in the size and color of the keloi@sit some of them can have side
effects like pain at the site while giving injectior the lesion can become red and

have infection at the site.

EXPLANATION OF PROCEDURE: Patient who fit into the study criteria and
who have given consent for the study are takenof@edtarting treatment, a detailed
history, clinical examination is done. Digital pbgtaphs of Two keloids are taken
using identical camera settings and room lightingbaseline first before giving
injection and at the end of 16 weeks. Vancouver scaring of acne scars will be
done. Precautions before and after the proceduréevadvised to the patient. Two
Keloids are selected. The mentioned scale scoeesdars on 4 parameters: height,
vascularity, pliability, and pigmentation. Height keloids is accurately measured
with a ruler in millimeters. Scar vascularity andrpentation is assessed by visual

inspection. Scar pliability is subjectively asseisbg palpation. First keloid is given
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intralesional triamcinolone acetonide and secontbideis given intralesional
verapamil. The injections are given with the hefpirsulin syringe. Vial of TAC
having 40mg/ ml is taken and is diluted with ligaoe. First keloid will receive
intralesional triamcinolone acetonide, maximum wofl is given, every 3 weeks for 9
weeks (3 sessions). Second keloid receives inioalasverapamil hydrochloride (2.5
mg/ ml)1ml every 3 weeks for 9 weeks (3 sessioBehring is done one before the
first injection and other after 9 weeks by Vancaueear scale (VSS), Visual
analogue scale, VAS pruritis scale, numeric paiimgascale while injecting as well
as the residual pain associated with keloids. Rimhuin the keloid height, changes
in the color is compared between two treatment ittt Patient is also explained
about the side effects of the injections like pafile injecting, redness and infection
at the site. Benefits is also explained like reducin the height and color of keloids

at the end of treatment.

WITHDRAWAL FROM PARTICIPATION IN THE STUDY: Participation in

this study is voluntary. You will be free to deeidhether to participate in this study
or continue participation once enrolled. In casmi \decide to withdraw your
participation, you are free to do so. However, gdeaonvey the decision to the

principal investigator.

POSSIBLE BENEFITS FROM PARTICIPATING IN THE STUDY: You will
have benefits by participating in this study likeluction in size and colour of keloids.

The data gathered will help the population at large

POSSIBLE RISKS FROM PARTICIPATING IN THE STUDY: There are some
risks involved in participating in this study likgain while injecting, redness and

infection at the site.
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PRIVACY AND CONFIDENTIALITY: The information collected from you will
be coded, to prevent any person from identifying.yorour identity will never be
revealed. The data collected from you will be kemtfidential and only processed or

aggregated data will be used for publication.

FINANCIAL INCENTIVES: You will not receive any payment for participafim

this study.

AUTHORIZATION FOR PUBLICATION OF AGGREGATED DATA: Results
obtained after processing of the aggregated daliabei published for scientific
purposes and or presented to scientific groupsweier, your identity will never be

revealed.

QUESTIONS: In case of any questions with regard to this styay are free to
contact: Dr Harsha Hegde, Chairperson, Ethical citteenof INMC, 0831-2473777

Extension 4052.

LEGAL RIGHTS: By signing this consent form, we are not waving afh your

legal rights.
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CONSENT STATEMENT

I am making a voluntary decision to participate ithe study AN
INTERVENTIONAL STUDY COMPARING INTRALESIONAL VERAPA MIL
AND INTRALESIONAL TRIAMCINOLONE ACETONIDE IN THE
TREATMENT OF KELOIDS IN A TERTIARY CARE HOSPITAL" . My
signature below indicates that | have decided tdigigate and | have read the
information provided above or the information paed above has been read to me in
the language that | understand best. | was giveropportunity to ask questions and

that they have been answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the partioipa

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator
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ANNEXURE Il - PROFORMA

TITLE: A comparative study between intralesional verapaanid intralesional

triamcinolone in the treatment of keloids in aitest care hospital.

Demographic details
Name Marital status
Age Gender
Occupation Case number
Address Urban Op number
Contact no. Ip number

Pregnant: Yes[] No[] Lactation: Yes []olN]

1. Diagnosis

2. Chief complaints

Duration of Keloids:

Cause for Keloids:

Site of keloids:

3.Associated Symptoms

Symptom Present Absent
Pruritis [] []
Pain [] []
Discharge [] []

Type of discharge:
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4 History of Treatment Taken

Treatment Type Present Absent
Systemic [] []
Topical [] []
Intralesional [] []
Other [] []

Mention details (if any):

5.Past History

History Type Present Absent
Surgery [] []
Infections [] []
Trauma at keloid site [ []
Occurred spontaneously [] []
Diabetes Mellitus (DM) [] []
Hypertension (HTN) [] []

Any other comorbidities:

Family History of Keloids: Present [] Absent][]
6.Personal History

Diet: Mixed [] Veg[]

7.Menstrual & Obstetric History

Menstrual History Regular [] Irregular [ ]
Type of Delivery Vaginal [ ] Caesarean [ ]
If Caesarean Classic [] LSCS[]
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8.General Physical Examination

1) Weight: Kg
2) Height: cm
3) BMI:

Local Examination

Examination Type Present Absent
Erythema [] []
Tenderness [] []

Number and Site of Keloid

Colour

Size

Other findings (if any):

Procedure explained to patient: Digital photograph3wo keloids are taken using
identical camera settings and room lighting at laedirst before giving injection

and at the end of 16 weeks. Vancouver scar scaingcne scars will be done.
Precautions before and after the procedure willadeised to the patient. Two
Keloids will be randomly selected. The mentionedlecscores the scars on 4
parameters: height, vascularity, pliability, andyrpentation. Height of keloids is
accurately measured with a ruler in millimetersarSeascularity and pigmentation is
assessed by visual inspection. Scar pliabilityuljectively assessed by palpation.
First keloid is given intralesional triamcinoloneetonide and second keloid is given
intralesional verapamil. The injections are givathwhe help of insulin syringe. Vial

of TAC having 40mg/ ml is taken and is diluted wiihnocaine. First keloid will
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receive intralesional triamcinolone acetonide, maxn of 1ml is given, every 3

weeks for 9 weeks (3 sessions). Second keloid weseintralesional verapamil

hydrochloride (2.5 mg/ ml)1ml every 3 weeks for 8eks (3 sessions). Scoring is

done one before the first injection and other ate®ks by Vancouver scar scale

(VSS), Visual analogue scale, VAS pruritis scalemeric pain rating scale while

injecting as well as the residual pain associatitd keloids. Safety and efficacy are

measured.

Volume (ruler scale):

Length: Breadth:

Height)

Vancouver scar scale:

et Volume: (Lengthx Breadthx

VANCOUVER SCAR SCALE SCAR CHARACTERISTIC SCORE
VASCULARITY NORMAL 0
PINK 1
RED 2
PURPLE 3
PIGMENTATION NORMAL 0
HYPOPIGMENTATION 1
HYPERPIGMENTATION 2
PLIABILITY NORMAL 0
SUPPLE 1
YIELDING 2
FIRM 3
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ROPES 4
CONTRACTURES 5

HEIGHT (mm) FLAT 0
<2 1

2-5 2

>5 3

Visual Analogue scale

Visual Analogue Scale (Patients' Satisfaction)

Satisfaction Level 0 Weeks 9 Weeks

1. Not satisfied (<25%)

2. Slightly satisfied (25-50%)

3. Very satisfied (50-75%)

4. Extremely satisfied (75-100%

Numeric pain rating scale while injecting as we welas the residual pain before
injecting:

0-10 Numeric Pain Rating Scale

Pain Score Pain Level
0 None
1-3 Mild
4-6 Moderate
7-10 Severe

VAS pruritis score:
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VAS Scoring Meaning
0 points No pruritus
>0 points but <4 points Mild pruritus

>4 points but <7 points

Moderate pruritus

>7 points but <9 points

Severe pruritus

>9 points

Very severe pruritus
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ANNEXURE IIl - PHOTOGRAPHS

O WEEKS 9 WEEKS

Photograph 1la: Shows the upper keloid receiving TAGnjection and the lower

keloid receiving intralesional Verapamil at baselire.

Photograph 1b: Shows the keloids at 9 weeks aftentralesional therapy for 3
sessions at 3 weeks interval, showing reduction the volume, height and visual

analogue scale in both the groups.
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O WEEKS 9 WEEKS

Photograph 2a: Shows the upper keloid receiving TAGnjection and the lower

keloid receiving intralesional Verapamil at baselire.

Photograph 2b: Shows the keloids at 9 weeks aftentralesional therapy for 3
sessions at 3 weeks interval, showing reduction ithe volume, pigmentation,

height and visual analogue scale in both the groups
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O WEEKS

Photograph 3a: Shows the upper keloid receiving Vapamil injection and the
lower keloid receiving intralesional TAC at baselire.

9 WEEKS

Photograph 3b: Shows the keloids at 9 weeks aftemtralesional therapy for 3
sessions at 3 weeks interval, showing reduction the volume, pigmentation,
vascularity, height and visual analogue scale in Iblo the groups. TAC group had
complications of hypopigmentation and atrophy at tle end of 9 weeks but no
such side effects were observed in the Verapamil @up.
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O WEEKS 9 WEEKS

Photograph 4a: Shows the upper keloid receiving Vapamil injection and the

lower keloid receiving intralesional TAC at baselire.

Photograph 4b: Shows the keloids at 9 weeks aftentralesional therapy for 3
sessions at 3 weeks interval, showing reduction ithe volume, pigmentation,
vascularity, height and visual analogue scale in Iio the groups. TAC group had
complication of telangiectasia at the end of 9 weslbut no such side effects were

observed in the Verapamil group.
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O WEEKS 9 WEEKS

9V

Photograph 5a: Shows the upper keloid receiving TAGnjection and the lower

keloid receiving intralesional verapamil at baselie.

Photograph 5b: Shows the keloids at 9 weeks aftentralesional therapy for 3
sessions at 3 weeks interval, showing reduction ithe volume, pigmentation,
vascularity, height and visual analogue scale in o the groups. TAC group had
complication of telangiectasia at the end of 9 weslbut no such side effects were

observed in the Verapamil group.
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ANNEXURE IV - KEY TO MASTER CHART

T - Triamcinolone group

\Y, - Verapamil group

VSS - Vancouver scar scale
VAS - Visual analogue scale

L - Location of keloids

E - Aetiology of keloids

Pain score - Numeric pain rating scale
Pruritis score - VAS pruritis score

Pain score while injecting - Numeric pain rating sale while injecting
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ANNEXURE V —
MASTER CHART

Page 105



VISUAL

S paient K999 \ascularity | Pigmentation | Pliability | Height volume | NALOGUE
no. group (cm cube)
SCALE
n n
o L L L T

*S 08| (2|52 2 ||z |E|2|g|z| Z |t
2 2 o o o o ol| @ o o o o © o
1 (6995093|63/M| T 3 2 2 1 3 2 3mm | 2mm | 1.28 | 0.82 1 3
\ 3 2 2 1 3 2 8mm | 8mm | 21.6 | 20.4 1 2
216206918 (21/M| T 3 2 2 2 2 1 2mm | Imm [ 0.192| 0.06 1 3
\ 3 0 2 1 2 1 2mm | Imm | 0.12 | 0.028 1 3
316828844 (19/M| T 2 0 2 2 2 0 Imm | Omm | 0.02 0 1 3
\ 2 0 2 1 2 0 2mm | Omm | 0.24 | 0.21 1 3
4 16974631 (47/M| T 1 0 2 2 1 1 3mm | Omm|0.117| O 1 3
\Y 1 0 2 2 1 1 2mm | Imm | 0.25 | 0.12 1 1
5 | 3206760 | 50/F T 3 2 2 1 5 2 3mm | 1Imm| 3.2 | 0.74 1 3
\Y 2 2 2 1 5 5 2mm | Imm | 0.74 | 0.35 1 2
6 |3019705(18/M| T 2 1 2 1 3 1 Imm | Omm | 0.07 0 1 2
\Y 1 1 0 0 3 2 2mm | Imm | 0.09 | 0.045 1 1
7 16012536 (27/M| T 3 1 2 1 4 1 3mm | 2mm | 0.21 | 0.13 1 3
\Y 3 1 2 1 4 1 2mm | 2mm| 6.4 | 5.92 1 2
8| 600948 [52/M| T 1 1 1 1 4 4 2mm | Imm | 1.2 | 0.42 1 2
\Y 1 1 2 1 4 4 2mm | 2mm | 2.34 | 2.16 1 2
9 | 6515731 21/F T 2 1 2 1 2 0 Imm | Omm | 0.06 0 1 4
\% 2 1 2 2 2 1 Imm | Imm | 0.069 | 0.044 1 3
10| 7093373 | 27/F T 2 1 2 1 3 1 3mm | 2mm| 528 | 3.2 1 4




\Y 2 1 2 1 3 1 3mm | 2mm| 0.99 | 0.88 1 3
11 | 7089566 | 24/M T 1 1 2 1 3 2 2mm | 2mm | 1.4 | 1.296 1 3
\Y 1 1 2 1 3 2 2mm | Imm | 1.25 | 0.506 1 3
12| 6858955 | 18/F T 3 1 2 1 3 0 Imm|[Omm| 04 | 0.22 1 4
\Y 3 2 2 1 3 1 Imm| 1Imm| 04 0.4 1 3
13| 6490246 | 32/F T 2 1 2 2 2 0 Imm | Omm| 0.09 | 0.64 1 3
\Y 2 2 2 2 2 1 2mm | 2mm| 0.3 | 0.24 1 3
14| 7179128 | 65/F T 3 3 2 1 3 2 Imm|1lmm| 0.25| 0.2 1 4
\Y 3 3 2 1 3 2 Imm | Imm | 0.45 | 0.42 1 2
15| 6123457 | 18/M T 3 2 2 1 3 1 3mm | 2mm | 1.35 | 0.702 1 4
\Y 3 2 2 1 3 2 3mm | 2mm| 1.35 | 0.728 1 3
16 | 4085980 | 61/M T 3 1 2 1 2 0 2mm | Omm [ 0.102| 0.45 1 3
\Y 3 2 2 1 2 1 2mm | Imm | 0.42 | 0.18 1 2
17| 6964342 | 50/M T 3 2 2 2 2 1 2mm (1 mm| 3.76 | 2.7 1 3
\Y 3 2 2 2 2 1 2mm |2 mm|0.448| 0.36 1 2
18| 7023381 | 66/F T 3 1 2 1 3 2 2mm |1 mm| 1.2 0.3 1 4
\Y 3 1 2 1 3 2 2mm |1 mm| 1.44 | 0.56 1 4
19(6111239| 67/F T 2 1 3 1 2 1 Imm | Omm |[0.168| O 1 3
\Y 2 1 3 2 2 1 3mm | 2mm | 0.231| 0.09 1 3
2016781290 | 35/M T 2 1 3 2 3 2 2mm | 1 mm| 0.14 | 0.025 1 3
\Y 2 1 3 2 3 3 3mm | 2mm | 0.135| 0.06 1 2
2117170247 | 35/M T 2 1 2 1 2 1 3mm | Imm| 0.3 | 0.03 1 2
\Y 2 1 2 1 2 1 3mm | 2mm| 045 | 0.25 1 2
2217161615| 18/M T 2 1 2 1 2 1 2mm | Imm [ 0.132| 0.025 1 3
\Y 2 1 2 1 2 1 2mm | Imm | 0.12 | 0.04 1 3
2316396642 | 65/M T 3 1 3 2 3 2 2mm | Imm | 1.2 0.2 1 4




\Y 3 1 3 2 3 2 2mm | 1mm| 1.84 | 0.7 1 4
241 2925783 | 26/M T 3 1 3 2 3 2 3mm | 2mm| 0.21 | 0.05 1 3
\Y 3 1 3 2 3 2 2mm | Imm | 0.09 | 0.03 1 2
2516883909 | 21/M T 2 1 2 1 2 1 3mm | 2mm| 564 | 2.7 1 3
\Y 2 1 2 1 2 1 2mm | 2mm [ 0.448| 0.36 1 3
26| 5729274 | 53/M T 3 2 2 1 3 1 3mm | 2mm | 1.716( 0.8 1 4
\Y 3 2 2 1 3 1 5mm|{4mm| 261 | 15 1 4
2716930414 | 24/M T 2 1 2 1 2 1 3mm | 2mm | 0.231| 0.06 1 4
\Y 2 1 2 1 2 1 3mm | 3mm | 0.231| 0.108 1 4
2817099350 | 20/F T 3 1 3 1 3 1 2mm | Imm | 0.44 | 0.084 1 4
\Y 3 1 3 1 2 1 Imm | 1mm | 0.088| 0.07 1 2
2917288259 | 19/M T 2 1 2 2 2 2 2mm [ 1 mm| 1.44 | 0.45 1 4
\Y 2 1 2 2 2 2 |2mm|1mm| 0.64 | 0.216 1 4
30| 7145765 | 55/M T 3 2 2 1 3 2 3mm | Imm| 1.8 0.2 1 4
\Y 3 2 2 1 3 2 3mm | 1lmm| 276 | 0.7 1 3
316324516 | 62/M T 3 1 3 2 3 1 2mm | Imm | 0.5 | 0.06 1 4
\Y 3 2 3 2 3 1 2mm | Imm [ 0.154 | 0.056 1 3
32| 452637 | 23/M T 3 1 3 2 3 1 3mm | Imm| 1.8 0.2 1 4
\Y 3 1 3 2 3 1 3mm|2mm| 276 | 1.4 1 3
33| 876537 | 27/M T 2 1 2 1 2 2 2mm | Imm | 0.44 | 0.042 1 3
\Y 2 2 2 2 2 2 2mm | Imm [ 0.176| 0.063 1 3




