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Abstract

Scars are a natural part of dermal healing processes and consist of networks of fibrous collagen tissue, laid down in
response to injury to the dermis. In some genetically susceptible individuals, the process of scar tissue formation is
excessive, and there is an over-secretion of collagen. This causes the formation of benign tumors (raised) scars
known as keloid and hypertrophic scars. Scars can have many significant functional, cosmetic and psychological
sequelae. Steroids are used therapeutically in the management of abnormal scars; however, this is associated with a
variety of adverse effects. Despite this, our understanding of the way in which they work is poor and literature on
the topic is, to date, lacking. Further work is needed to clarify the exact mechanisms that bring about abnormal
scarring, to aid our understanding of the disease and facilitate the development of more evidence-based treatment
strategies. In this case report, the authors present the experience of using topical steroid for management of
abnormal raised scar.
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INTRODUCTION

Scars are a natural part of dermal healing process and they consist of networks of fibrous collagen tissue, laid down in
response to injury to the dermis. In abnormal scarring excessive collagen is produced, and causes the formation of
abnormal raised scars known as keloid and hypertrophic scars.

It has been estimated that every year, 100 million patients develop scars in the developed countries alone, of which 11
percent are keloid scars.!Scars may have many significant cosmetic, functional and psychological sequelae.’? Steroids
are used in the management of scars, a treatment which was established in 1960s.”! Though various treatment modalities
were available, steroids remain one of the standard treatment for scars in developing countries where there is economic
limitation for the latest modalities of scar management. Hence in this article we revisit the role of steroids in management
of abnormal raised scar.

Materials and methods

The study was carried out in a tertiary care hospital in South India, after receiving approval from institutional ethical
council. The patient is a 24-year-old male with history of road traffic accident following which he sustained an open
fracture of proximal tibia left leg with popliteal artery injury. He was initially managed with popliteal artery exploration
and repair and external fixation of left leg. He underwent wound debridement followed by Illizarow fixation in
subsequent week. Then he underwent wound debridement and skin grafting. He later developed abnormal raised scar
(figure-1) for which topical steroid was applied. 0.1% betamethasone ointment was applied over the scar once daily for 1
month (figure-2). Then the response was assessed by Vancover scar scale score.
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After using topical steroid for one month, it has been noticed that there was significant reduction in size of the scar
(figure 3). Initial assessment of the scar by VSS score was 9/13 and after the scar management, the score was 6/13.

Figure-1: Abnormal raised scar before treatment at the lateral aspect of left knee

Figure-2: Application of topical steroid in abnormal raised scar
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Figure-3: Scar after 1 month after topical application of steroid

Discussion

Scar formation is a terminal part of wound healing, a process which involves 3 stages - inflammation, proliferation
and remodelling.™ Collagen is a major fibrous protein of the connective tissue which provides structural support in scars.
Abnormality in the turnover of collagen results in fibrosis and the associated problems of abnormal scarring ensue.

In some genetically susceptible individuals, formation of scar tissue is excessive, and there is an over-production of
collagen in the dermis. Keloid scarring can be familial and occurs in all races. Those who are dark-skinned are more
predisposed to the condition.®! The scar tissue is raised above the skin level and results in keloid or hypertrophic
scarring.

Another group of scars termed as intermediate scars resemble both keloids and hypertrophic scars; they remain within
the borders of the original wound, but do not regress and recur following surgery.l’”

There are various theories regarding the aetiology of keloids and hypertrophic scars.8 However, exact mechanism is
yet to be established. Other types of abnormal scars include scar contractures, widespread scars and atrophic scars, but all
of which are non-raised skin scars.!!

Steroid hormones like the sex hormone oestrogen generally have their effect on target tissue cells by diffusing
through the cell membrane and binding to intra-nuclear or intracytoplasmic receptors (as in the case of glucocorticoids).

Binding is followed by interaction of the ligand- receptor complex with the nuclear sites, and subsequent gene
transcription or repression ensues.

Glucocorticoid hormones were the first steroid hormones to be discovered for medical use. They act to reduce the
expression of inflammatory promoters like cytokines, adhesion molecules and inflammatory enzymes like
cyclooxygenase (COX-2), and by this way combat inflammatory states.**!

Steroid injections have been shown to induce the regression of hypertrophic scars and keloids by attenuating the
inflammation, reducing synthesis of collagen and glycosaminoglycan, reducing fibroblast proliferation, as well as by
promoting fibroblast degeneration and inhibition of growth.!] A study demonstrated that steroid injections also causes
ultrastructural chan%ges in keloid scars, promoting the organization of collagen bundles and altering the characteristic
collagen nodules.™

However, Russell and colleagues demonstrated that hydrocortisone fails to reduce the rate of synthesis of collagen,
elastin , collagen mRNA and elastin mRNA in the fibroblast cells of keloid tissue.™® It was postulated that this may be
a reason for the resistance of keloid scars to hydrocortisone therapy.!”}

Glucocorticoid Injections are administered to combat the abnormal skin fibrosis in keloids and hypertrophic scars.
However, the mechanism of action responsible for this effect is uncertain. This method was described about 40 years ago
and has been the foundation for the treatment of raised scars since.®! Other methods of scar treatment that have been
successfully used in combination with steroids are surgical excision and silicone gel sheeting.
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Surgical excision of keloids and hypertrophic scars is usually used in combination with steroid injections and silicone
gel sheet, as surgical excision alone results in very high recurrence rates of even up to 100%*. Adhesive microporous
hypoallergenic paper tape can also be applied for a few weeks after surgery is also advocated to minimize the risk from
shearing.*"! (Despite the lack of prospective controlled studies in support of its efficacy).

Silicone gel sheeting involves covering the scar for at least 12 hours a day (depending on the patient's compliance)
and has been shown to promote faster healing, although the evidence for this treatment modality has lately been
questioned.™ Silicone gel sheets are frequently used as an adjunct to surgical excision and are thought to lead to better
outcomes.

Steroid injections are effective treatment modality for keloids and hypertrophic scarring, and are commonly
administered intralesionally. Steroids can be in a variety of forms such as hydrocortisone acetate, dexamethasone,
methylprednisolone and triamcinolone acetonide. Triamcinolone is the most commonI]y administered, using insulin
syringe (commonly used) or possibly less painful needleless injection system (Dermojet).!”

Triamcinolone is administered at a concentration of 10 to 40 mg/ml, depending on various factors like amount of scar
tissue, area of the body involved and the individual patient.” Usually, 0.1 ml of 10mg Adcortyl per linear centimetre of
keloid is used every four to six weeks (until successful scar reduction or patient develops side-effects). Triamcinolone
acetonide injection is the therapy of choice for the treatment of keloids and second-line therapy for the treatment of
hypertrophic scars (where other methods like silicone gel sheeting have failed to bring about scar resolution). However,
significant pain at the site of injection is reported even with standard doses of triamcinolone acetonide!*”.

Response rates are highly variable, ranging from 50% to 100%, and a recurrence rate of 9% to 50%. These rates are
somewhat enhanced when steroid injections are used in combination with other treatment modalities such as surgical
excision. Similarly, surgical treatment alone results in highly variable response and recurrence rates. "

Side effects which may occur with corticosteroid use in general are numerous and include, adrenal suppression,
osteoporosis, avascular necrosis of bone, glucose intolerance, protein catabolism, raised intra-ocular pressure, cataract
formation, glaucoma, gastrointestinal bleeding, altered body fat distribution (classic Cushingoid appearance),increased
susceptibility to infection and aggravation of existing infection, neural effects such as itching, paraesthesia and severe
pain, psychiatric disturbance, and dermal pathologies such as skin atrophy, thinning and bruising of the skin.*®! As
discussed, glucocorticoid injections can be given in a variety of forms including hydrocortisone acetate, dexamethasone,
methylprednisolone and triamcinolone acetonide. Serious side-effects which can occur with the administration steroids,
although unlikely, are those of the systemic side effects of prolonged corticosteroid administration -Cushing's syndrome.
However, in the past rare cases have been reported.™

Side effects of triamcinolone injection includes skin atrophy, telangiectasia and hypopigmentation or depigmentation.
These side effects occur in approximately half of all patients treated with triamcinolone injection, but frequently resolve
without requiring treatment.' These side-effects are more likely to occur when the steroids are injected into the
surrounding normal skin or subcutaneous tissue.

CONCLUSION

The International Advisory Panel on Scar Management has recommended the usage of intralesional steroid injections for
the treatment of keloids and hypertrophic scars. Steroids remain the core treatment modality available for the
management of abnormal raised skin scars especially in a low resource setting™ In combination with adjuvant treatment
modalities like compression garments and silicone gel sheeting, steroids help in significant reduction of size of abnormal
raised scar
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