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Radiation-induced Alopecia
Sir,
Radiotherapy is a common modality in cancer treatment
and more than 50% of affected patients will eventually
receive some form of radiotherapy as definite, preoperative,
postoperative or palliative treatment.[1]
Radiotherapy can result in certain inevitable side effects,
radiation-induced cutaneous side effects that include acute and
chronic radiodermatitis[2] and systemic side effects.[3] Skin may
be injured as an ‘innocent bystander’ and develop profound
alterations on functional, gross and molecular levels.[4]
A 65-year-old man presented with a history of hair
loss in the beard area while receiving radiotherapy for
oropharyngeal carcinoma. Hair loss over the beard area
was noted two weeks after the initiation of radiotherapy.
There was no history of chemotherapy or surgery done
for the tumor. Physical examination revealed 10×8 cm
irregular patch of near total hair loss of the beard region
[Figure 1]. The beard area was normal and exclamationmark hairs were not visible; results of the pull test were
normal. Excluding the diagnosis of alopecia areata may be
difficult because the bald patch is devoid of inflammatory
signs and hair loss is characterized by dystrophic hair.
It was not long before that the physiological effects of
radiation were noticed. In April 1896, Daniel described
epilation and a serious skin reaction after prolonged
exposures; other reports soon followed, the realization that
the large doses of X-rays produced harmful effects on the
skin suggested that beneficial effects on skin diseases might
be obtained with lower doses. In 1896, Freund of Vienna
observed epilation by X-ray therapy of a large hairy nevus
and followed this by treating various inflammatory diseases,
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Figure 1: Radiation-induced alopecia

including eczema, psoriasis and ringworm, with X-rays.[5]
Irradiation-induced epilation is due to high susceptibility
of anagen follicles to radiation. Loss of dystrophic
hairs (anagen effluvium) due to acute damage to actively
dividing matrix cells of anagen follicles is followed
by telogen shedding due to premature catagen entry
of follicles in late anagen.[6] 3GY produces complete,
reversible anagen alopecia; permanent alopecia begins
to occur at 5GY.[7,8] Complete hair regrowth generally
occurs 2−4 months after irradiation in reversible type
of radiation-induced alopecia.[6] Post-radiotherapy and
permanent alopecia can be addressed by reconstructive
surgery.[9] Use of nitroxides tempol and tempo, vitamin
D3 and 16, 16-dimethyl prostaglandin E2 (PGE2) prior
to radiation have been shown to protect against radiationinduced alopecia.[10−12]
The present case is being reported for the awareness
of the radiation-induced alopecia as radiotherapy is the
commonly used modality for the treatment of head and
neck carcinomas.
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Hair Growth-Combing through the Various Determinants
Sir,
The mechanisms governing hair growth have been
elusive despite tremendous research in the field. There is
a plethora of causative factors implicated. An autosomal
recessive form of alopecia was mapped to the chromosome
13q14.11–13q21.33 and the role of homozygous truncating
mutations in P2RY5 (member of a subgroup of OleoylL-α-lysophosphatidic acid receptors) which encode an
orphan G protein–coupled receptor.[1] Cytoplasmic calcium
and reactive oxygen species have been shown to regulate,
and integrate monomeric G-proteins, actin cytoskeleton,
protein kinases and phospholipid-modulating enzymes
thereby facilitating the spatial localization of growing tip.
Increased expression of thymosin β-4 in the hair follicles
has been shown to promote hair regrowth in transgenic
mice. Human scalp hair follicles (HFs) are both a source
and a target of thyrotropin receptor hormone (TRH) as
HFs express not only TRH receptors (TRH-R) but also
TRH itself at the gene and protein level. TRH operates
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as a potent hair-growth stimulator via mechanisms of
hair-shaft elongation, prolongation of the hair cycle
growth phase (anagen), antagonism of its termination by
TGF-β2 and increasing the proliferation and inhibition
off apoptosis of hair matrix keratinocytes. Some of
these effects may be mediated by reducing the ataxia
telangiectasia-mediated (ATM)/Atr (ATM and Rad3
related)-dependent phosphorylation of p53.[2] It has also
been shown that the physiological concentrations of the
thyroid hormones T3 and T4 enhance the KERATIN
15 promoter activity. They also stimulate the expression
of the immuno-inhibitory surface molecule CD200, induce
apoptosis and differentiation and inhibit clonal growth of
these progenitor cells in vitro. Further studies are warranted
to discern the endocrine controls of human epithelial cells.
The frontal bald area of patients with androgenetic
alopecia has lower proliferation rate that results in
follicular miniaturization. There is increased DNA damage
beyond the capacity of cells to repair in advanced cases
as evidenced by significantly higher levels of X-ray cross
complementing-1 (XRCC1) and p53 expression and
significantly lower expression of proliferating cell nuclear
antigen and apurinic/apyramidinic endonuclease 1. The
damaged cells undergo an alternative pathway in being
eliminated through apoptosis.[3] Isoflavone has been shown
to promote hair growth-associated with melanogenesis
119

