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ABSTRACT
Keloid is a benign fibrous growth, which presents in scar tissue of predisposed individuals. Although the pathogenesis of
keloid disease is not well understood, it is considered to be the end product of an abnormal healing process. However, it is
possible that several factors such as age of onset, sex, cause of scarring, blood groups, anatomical site, presence of family
history, number of injured sites (multiple/single) have an important role in keloid formation. Keloids appear as firm, mildly
tender, bosselated tumors with a shiny surface. The main differential diagnosis of keloid is hypertrophic scar. No single
therapeutic modality is best for all keloids, so prevention is the first rule in keloid. This study gives a mini review of keloid

formation, and this is the object of this study.
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DEFINITION

Keloid is a benign fibrous growth, presents in scar tissue of
predisposed individuals, extends beyond the borders of the
original wound, doesn’t usually regress spontaneously and
tends to recur after excision. It is a result of irregular wound
healing following skin insults, but sometimes occurs
spontaneously [1,2].

PATHOGENESIS

Pathogenesis of keloid formation is not well cleared, but it is
the end product of an abnormal healing process [3].
Therefore, are several theories of keloid formation according
to induced factor. Some of them implicate certain cytokines
like Transforming growth factor beta (TGF-b) [4-6],
vascular endothelial growth factor (VEGF) [6], connective
tissue growth factor (CTGF) [6] or Platelet-derived growth
factor (PDGF) [7]. Other implicates keratinocyte [8]. In
contrast, some theories suggest that fibroblasts have the
initial disorder [3,9-11]. Recent evidence has indicated the
role of type of immune response in keloid formation, or
maybe a role of mast cell [12].

EPIDEMIOLOGY AND ETIOLOGY (RISK FACTORS
OF KELOIDS)

Several factors play a significant role in keloids formation.
They are genetic predisposition, blood groups, melanin, the
anatomical site, the type of skin injury, the age of onset and
sex [11].

Genetic predisposition

There is a clear genetic component given the correlation
with family history, which supported by the following
phenomena: (a) Some patients with keloids report a positive
family history [13,14]. (b) High occurrence in identical
twins [14-16]. (c) Higher predisposition in Blacks, Hispanics
and Asians, less frequently in Caucasians [15]. (d) Increased
incidence of keloids in patients with some genetic
syndromes like Turner syndrome, Opitz-Kaveggia
syndrome, Rubinstein Taybi syndrome and Ehlers Danlos
syndrome [17,18].

Blood groups

People with blood group A have high probability to develop
keloids compared with other blood groups [19].

Melanin

There is a relationship between keloid formation and skin
color, as supported by the following phenomena: (a) Colored
skin people such as the Negroid and Mongoloid races have a
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a greater tendency to suffer from keloid compared to the
Whites (the Caucasian race) [15]. b) The incidence of
pathological scarring varies across different parts of the
body even in the same individual [6,20]. C) Adolescents and
pregnant women are more susceptible to developing keloids
[20].

Anatomical site

Several studies indicated to the role of anatomical site in
keloid formation, which supported by the following
phenomena: (a) Genetically susceptible individuals form
keloids after wounding but not at every body site [15]. (b)
Generally, keloids tend to occur on highly mobile sites with
high tension such as shoulders, neck and presternum [21,22].
(c) There are familial patterns of keloid distribution [23].

Causes of keloids (type of skin injury)

Keloids may develop following any skin insult like burn,
trauma, surgery, piercings, acne, vaccinations [13], but not
all such insults lead to a keloid scar even in the susceptible
individuals [15].

Age of onset: Although keloids could occur at any age, they
are rare in first decade, most likely to occur in second and
third decades and tend to decrease in older [15,16,19,20].

Sex: Incidence of keloids is usually equal in females and
males [16,24-26], but sometime there is higher incidence in
female [15,26] or in male [27].

Note: The above risk factors are unmodifiable factors, but
there are modifiable factors like delayed healing [28] and
hypertension [29].

DIAGNOSIS

Keloids appear as firm, mildly tender, bosselated tumors
with a shiny surface. In the Caucasian patient, keloids tend
to be erythematous and telangiectatic; they are often hyper
pigmented in darker-skinned individuals. Keloids are often
pruritic and painful, in addition to significant effects of
patient’s quality of life, both physically and psychologically,
especially in excessive scarring [13].

DIFFERENTIAL DIAGNOSES

The main differential diagnosis of keloid is hypertrophic
scar. Hypertrophic scars, which defined as raised scars that
remained within the boundaries of the original lesion, often
regressing spontaneously after the initial injury and rarely
recurring after surgical excision. In contrast, a keloid scar is
defined as a dermal lesion that spreads beyond the margin of
the original wound, continues to grow over time, does not
regress spontaneously and commonly recurring after
excision [19].

TREATMENT

No single therapeutic modality is best for all keloids. The
location, size and depth of the lesion; the age of the patient;
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and the past response to treatment determine the type of
therapy used.

Standard treatments

These include occlusive dressings, compression therapy and
intralesional corticosteroid injections. Occlusive dressings
include silicone gel sheets and dressings, non-silicone
occlusive sheets and cordran tape [30-32]. Compression
therapy involves pressure, which has long been known to
have thinning effects on skin. Reduction in the cohesiveness
of collagen fibers in pressure treated hypertrophic scars has
been demonstrated by electron microscopy [30,33].
Corticosteroids, specifically intralesional corticosteroid
injections, have been the mainstay of treatment [30].

Excision: Decreased recurrence rates have been reported
with excision in combination with other postoperative
modalities, such as radiotherapy, injected IFN or
corticosteroid therapy [30].

Radiotherapy: Radiation destroys fibroblasts in the wound,
prevents neovascularization, which ultimately leads to a
decreased production of collagen [28,34].

Laser therapy: Ablative lasers (Carbon dioxide (10,600
nm), Erbium: Yttrium aluminium garnet laser (Er: YAG)
(1064 nm), Argon 488 nm laser) and Non-ablative lasers like
Pulsed-dye laser (585 nm), because of its efficacy, safety,
and relatively low cost, the PDL remains the laser treatment
of choice for keloids hypertrophic scars [30].

Intralesional/topical apply of following drugs

IFN injections [26], 5-Fluorouracil [26], Doxorubicin
(Adriamycin) [30], Bleomycin [35], Verapamil [35],
Retinoic acid [35], Imiquimod 5% cream [35], Tamoxifen
[35], Tacrolimus [35], Botulinum Toxin A [35].

Other promising therapies

The anti-angiogenic factors, including the vascular
endothelial growth factor (VEGF) inhibitors (e.g.
Bevacizumab). Phototherapy (photodynamic therapy - PDT),
UVA-1 therapy, narrow band UVB therapy. Tumor necrosis
factor (TNF) alpha inhibitor (etanercept). Recombinant
human interleukin (rhIL-10) which are directed at decreasing
collagen synthesis [28].

Note: A previous study found that 8% of keloids resolved
spontaneously after 5 years [35].

PREVENTION

Keloids may arise from any kind of damage in the papillary
dermis, even with small injuries. Therefore, Prevention is the
first rule in keloid therapy, so we must take special care in
treating patients with a history of keloids [30,36].
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