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Introduction

Xeroderma pigmentosum (XP) is a rare autosomal recessive
genetic condition characterized by photosensitivity, ocular
involvement, and neurological involvement.1 The failure of
DNA repair via the nucleotide excision repair pathway is the
source of these symptoms, which are induced by cellular
hypersensitivity to ultraviolet (UV) radiations.2 Patients
with XP have a 1,000-fold greater risk of cutaneous cancers
such as basal cell carcinoma (BCC), squamous cell carcinoma,
and malignant melanoma in sun-exposed areas.3

As previously stated, the prevalence of XP is quite high in
Japan (1: 40 000),4 although it is relatively low in the United
States (1:250,000).5 This genetic disorder has been docu-
mented across the border areas of Pakistan, Afghanistan, and
Northern India.6 According to a literature search, incidences
of XP were documented in Larkana, Sibbi, Karachi, Lahore,
and District Dir in Pakistan from 1993 to 2016.7,8 To discover
any common loss of heterozygosity in affected people,
single-nucleotide polymorphism genotyping was done
with Sanger sequencing on seven consanguineous families

with XP in the Baluchistan region.9More XP cases have lately
been reported in Pakistan’s Baluchistan Province in 2021.10

Here, we present our 5-year experience with XP patients
residing in this tropical region. We are reporting the clinical
data on XP patients from Sindh province, which has hot
humid weather with abundant sunlight for 8 of 12 months
during the year. This study aims to evaluate 09 XP patients for
the development of skin tumors, with their distinct clinical
and histopathological features (►Table 1). The study was
approved by the institutional ethical committee and con-
ducted following the Declaration of Helsinki.

Methodology

Case Series

Case 1
A 5-year-old boy was a known case of XP, freckles, and
pigmentary skin changes that occurred gradually at the age
of approximately 2 months. His parents noticed an eruption
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Abstract Xeroderma pigmentosum (XP) is a rare autosomal recessive genetic disease. This disease
predisposes patients to early-onset skin cancers, like squamous cell carcinoma and basal cell
carcinoma. This was a 5-year experience. Here, we report nine pediatric cases of XP in which
two patients had basal cell carcinoma and six patients had squamous cell carcinoma. We
have also reported one case in which both skin malignancies were present. The subjects
included seven boys and two girls, while seven subjects were from consanguineous
marriages, and the average age was 9.4 years. All the patients had ulcerative budding
tumor lesions on the face (eye, nose, chin, cheek, and forehead) and scalp. Squamous cell
carcinoma is a common cutaneous malignancy related to XP in our study. Prevention is
based on the early diagnosis of XP, skin photo-protection, screening and early treatment of
lesions, and genetic counseling.
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on his forehead; they went to a local hospital where a biopsy
showed squamous cell carcinoma. Theboy underwent a scalp
lesion excisional biopsy, the ulcerated lesion measured
2.5 cm. The histopathological findings indicated squamous
cell carcinoma, tumor cell exhibited infiltrationwithmarked
dissociation, and features were consistent with squamous
cell carcinoma, acantholytic type (►Fig. 1A).

Case 2
A 6-year-old boy, the first offspring of consanguineous
marriage, and a resident of Naushahro Ferozebad, had skin
pigmentation at the age of 6 months. His three relatives also
have the same skin condition. They visited the local hospital
where the patient was diagnosed with XP. He had multiple
skin nodules for 2 years, a biopsy of the skin nodulewas done
in 2016 showing squamous cell carcinoma, and the boy had
one lesion operated on 9 months back. They came to our
hospital in 2017with an exuberant tumor at the lower eyelid
conjunctiva; excisional biopsy was done that showed squa-
mous cell carcinoma (►Fig. 1B).

The patient was lost to follow-up, then again came in 2018
with three suspicious hypergranulating lesions on the scalp.
The histopathological findings were consistent with moder-
ately differentiated keratinizing squamous cell carcinoma.
Wide-margin excision of the scalp was done; the lesion was
completely excised. The immunohistochemical marker CK⅚

was positive in neoplastic cells.

Case 3
A 14-year-old male child, the first offspring of a consanguin-
eousmarriage, and a resident of Karachi, was a known case of
XP. He developed swelling in the right eye 1 year back that
gradually increased in size and become ulcerated for
3 months. The right orbital mass biopsy was done that
showed infiltrating neoplasm, and extensive surface ulcera-
tion was present with dense acute and chronic inflamma-
tion. The findings were consistent with moderately
differentiated keratinizing squamous cell carcinoma. His
surgery was done at another medical facility.

Case 4
An 11-year-old male child, a product of nonconsanguineous
marriage and resident of Karachi, was diagnosed to have XP;
he had multiple growths on his lip, eyelids, face, nasolabial,
and shoulder at different times since 2015, and all of them
were resected. He had a complaint of swelling in the eye for
2 months. Magnetic resonance imaging (MRI) orbit shows a
subcutaneous soft tissue lesion in the right eyelid. A com-
puted tomography (CT) scan showed a redemonstration of a
large mass lesion (3.4 cm) in the right orbital cavity with
significant involvement and distortion of the right globewith
possible involvement of the lacrimal gland. Multiple small
subcentimeter-sized bilateral levels I, II, and III cervical
lymph nodes are noted as detailed was seen. A biopsy of
the orbital mass was done and showed well-differentiated

Fig. 1 (A) Acantholytic type squamous cell carcinoma. (B) Squamous cell carcinoma. (C) Basal cell carcinoma. (D) Squamous cell carcinoma and
basal cell carcinoma.
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squamous cell carcinoma; disease was in poor prognosis and
patient was referred to dermatologist and plastic surgeons.

Case 5
A 10-year-old female child, the first offspring of a consan-
guineous marriage, and a resident of Mirpur Mathelo, Sindh,
presented with a history of dry scaly skin since the age of
2months, and swelling inside the right eye for 1 year. His one
brother and one sister have the same skin condition. The first
biopsy of the right eye conjunctival was done in March 2020
at a local hospital and reported moderate dysplasia with foci
suspicion of invasion. They diagnosed her with XP with the
suspicion of squamous cell carcinoma. She came to us in
November 2020 where a biopsy of her right eye conjunctival
lesionwasperformed, and it revealed that conjunctival tissue
was lined by stratified squamous epithelium, and infiltration
of neoplasmwas seen in the deeper stroma. Adjacent stroma
had dense acute and chronic inflammation with dilated and
congested blood vessels. Immunohistochemical stain Ki-67
highlighted the increased proliferation in neoplastic cells.
She just came to us for a workup.

Case 6
A9-year-oldmale patient, resident of Larkana and the product
of a consanguineous marriage, was a known case of XP.
Physical examination of the face, eyes, lips, and neck demon-
strated hypopigmented and hyperpigmented macules, dry
skin, a blister on the face, and extreme sensitivity to sunlight.
His one brother died of a similar skin condition. According to
their parents, he developed swelling on the forehead 1 month
back; they went to the local hospital where he was given
multiple antibiotics but the swelling did not resolve. They
came to our hospital, andmultiple lesionswere observed from
the right side, left sideof theforehead, and left eye lateral to the
lateral canthus. The biopsy from the left forehead pigment
lesion showed BCC (►Fig. 1C). The biopsy from the lateral to
left eyebrow and lateral canthus showed a small fragment of
skin tissuewith extensiveulceration,marked cauteryartifacts,
and focal dysplastic squamous epithelium.

Case 7
A 13-year-old boy, a resident of Larkana and the product of a
consanguineous marriage, was a known case of XP. He came

Table 1 Cases summary

Age/Sex Consanguineous
marriage

Family
history

Manifestation Histopathological
findings

Treatment

Case 1 5 y/M – – Eruption on his forehead Squamous cell
carcinoma, acantholytic
type

Underwent a scalp lesion
excisional biopsy

Case 2 6 y/M Yes Yes Multiple skin nodules for
2 years

Keratinizing squamous
cell carcinoma

Wide-margin excision of
the scalp was done; the
lesion was completely
excised

Case 3 14 y/M Yes – Swelling in the right eye
that gradually increased
in size and becomes
ulcerated for 3 months

Keratinizing squamous
cell carcinoma

His surgery was done at
another medical facility

Case 4 11 y/M No – Swelling in the eye for
2 months; a biopsy of
the orbital mass was
done

Squamous cell
carcinoma

Patient has locally extensive
disease with
lymphadenopathy referred
for excision

Case 5 10 y/F Yes Yes Swelling inside the right
eye for 1 year; eye
conjunctival lesion was
done

Squamous cell
carcinoma

She just came to us for a
workup

Case 6 9 y/M Yes Yes Multiple lesions were
observed from the right
side, left side of the
forehead, and left eye
lateral to the lateral
canthus

Basal cell carcinoma Biopsy from the left
forehead pigment lesion
was done

Case 7 13 y/M Yes Yes Multiple ulcerating
lesions on his face

Basal cell carcinoma Wide margin excision was
done for a mass protruding
from the nostril

Case 8 10 y/M Yes – Fleshy outgrowth in the
left eye for 1 month

Squamous cell
carcinoma

Incisional biopsy of left
conjunctival mass

Case 9 7 y/F Yes – Red raised eroded nasal
lesions for the past
5 years progressively

Squamous cell
carcinomaþbasal cell
carcinoma

Wide-margin excision was
done
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with the complaint of pigmented lesions all over the body at
4months of age and ulceration on the nose for the last 1 year.
His one sibling died at the age of 9 from skin cancer. The
patient was under treatment at a local hospital since birth for
different multiple ulcerating lesions on his face that were
then grafted with the skin of his arm and leg as well. He had
been operated on for a mass protruding from the nostril
which was diagnosed as BCC.

The patient was referred to us for a similar lesion of the
face because of nonaffordability. On examination, the patient
was vitally stable and had eroding lesions at the tip of the
nose. Wide margin excisionwas done for 1.5 cm lesion at the
tip of the nose and full-thickness skin involvement. Dermal
upper lip of 1.2 cm was involved. Nose and lip lesions were
excised; both lesions showedBCC. The patient was on follow-
up and stable.

Case 8
A 10-year-old male child, resident of New Dero (Larkana) and
the product of a consanguineous marriage, referred to our
hospital with a known case of XP. He camewith the complaint
of fleshy outgrowth in the left eye for 1month. MRI neck plain
and contrastweredone that showed thickening of the anterior
aspect of the left globe noted with abnormal signals 2.7 cm on
axial sections. Incisional biopsy of left conjunctival mass
(13.1.2022) revealed poorly differentiated squamous cell car-
cinoma. Immunohistochemical markers were performed
where CK5/6, p63, and p40 were positive in neoplastic cells.

Again biopsy was done in march 2022 of left orbital
exenteration; the tumor was seen in the conjunctiva that
extends to the sclera, and thefindingwas consistent with the
poorly differentiated squamous cell carcinoma. Immunohis-
tochemicalmarkerswere performed showing that CK5/6 and
p40 were positive in neoplastic cells, while HMB-45 was
negative in neoplastic cells. The patient was in regular
follow-up with the dermatological team.

Case 9
A 7-year-old female, resident of Jamshoro, the product of
consanguineousmarriage, and a known case of XP, presented
with a complaint of red raised eroded nasal lesions for the
past 5 years which was progressively increasing. The radio-
logical test was performed: A brain CT showed mucosal
thickening at the left maxilla. A CT of the neck showed ill-
defined subcutaneous soft tissue thickening at the left cheek
and subcentimeter cervical lymph nodes were also seen.
Wide-margin excision was done on the right cheek lesion,
chin skin lesion, left eyebrow lesion, and left cheek lesion.
Multifocal BCC and squamous cell carcinomawere diagnosed
simultaneouslyon the right cheek lesion and chin skin lesion.
Widemargin excision on left eyebrow lesion showed nodular
BCC (►Fig. 1D).

Discussion

XP is an uncommon hereditary condition characterized by
high photosensitivity, which produces skin pigmentation

with an increased risk of developing skin cancer.11 Due to
consanguineous marriages, XP is significantly more fre-
quent in the Middle East.12 Consanguinity was discovered
in seven of our cases, which is consistent with examples
described in West Africa.1 The cutaneous malignancies
appeared at an average age of 9 years in our study, which
was in concordance with Kraemer et al, who reported an
average age of 8 years.12

Here, we reported nine cases of xeroderma pigmentosa, in
which three cases showed the severe photophobia as two
cases showed keratinizing squamous cell carcinoma and one
case repesented with extreme photosensitivity, with no
significant neurological abnormalities. The diagnosis was
done on the clinical and histopathological findings, while
in some cases immunophenotyping was also done. The
difficulty of diagnosis occurred in some cases. For example,
smaller biopsy with limited excision was done in cautery
artifact lesions close to the eye area.

In XP, the development of malignant skin tumors is a
leading cause of morbidity and mortality.13 A survey of the
literature found that there is no uniform distribution rate of
malignant tumors among XP patients.14–16 Even though BCC
is more prevalent in certain prior studies,17,18 we have only
reported two cases of BCC. A study by Baykal et al reported
six cases of BCC.11 While the most common malignant skin
tumor was reported to be squamous cell carcinoma in a
review article that included 830 published XP cases from
1874 to 198212 and in other several studies, they also
reported squamous cell carcinoma was the commonest19,20

which was in agreement with our study because we
reported six cases of squamous cell carcinoma. We also
reported one unusual case having both skin malignancies
(squamous cell carcinoma and BCC). Melanoma was
reported in many studies,11,13 but we did not find melano-
ma in our patients. We have reported all the lesions and
masses on the face (eye, nose, chin, cheek, and forehead)
and scalp in all patients. Five patients had lesion on eyes:
three (60%) had lesion on orbital region, one (20%) had
conjunctival growth, and one (20%) had a lesion on an
eyebrow. The conjunctival abnormality was also reported
by Mulimani et al.21

This study had some limitations, one of which is the small
number of patients. From our study, we inferred that early
detection, prevention, and regular follow-up with a derma-
tologist and ophthalmologist are essential for treating the
condition andminimizing its symptoms. The use of strict sun
protection such as special spectacles and sunscreen lotions
and avoidance of the sun are all key steps in preventing skin
cancer and enhancing the quality of life and life expectancy
of XP patients. The prognosis for XP is generally favorable in
the absence of neurological abnormalities and circumstances
when it is detected early.

However, protection against sunlight and UV radiation is
crucial. If it is possible, a genetic counseling and prenatal
diagnosis are suggested. The authors recommend that more
research be done on the XP epidermal stem cell and DNA
repair.
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