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ABSTRACT

Introduction: Xeroderma Pigmentosa is a rare autosomal recessive genetic disorder characterised by defective
DNA repair. Clinical features are skin photosensitivity, xerosios, hyperpigmented lentiginous macule. Patient with
this condition are at higher risk of developing malignancies throughout their life as compared to general
population. Case Report: we report a case of a 21 year old boy suffering from Xeroderma Pigmentosa who
developed multiple malignancies over time and was treated with multiple surgeries and radiation therapy. Till the
last follow up the patient is doing well and tolerated well to radiation therapy. Conclusion: At present there is no
permanent cure for Xeroderma Pigmentosa. Avoiding sun exposure by chemical or physical sunscreen is important.
Early detection of premalignant and malignat lesions is important to avoid morbid surgery and radiotherapy.
Though literature report different reaction to radiation therapy but our patient tolerated well to radiation therapy

twice radiated.
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INTRODUCTION

It is an established fact that Xeroderma Pigmentosa is
one of the major risk factor for development of multiple
cutaneous malignancy.™ These malignant tumours most
commonly occur in the sun exposed face, head and neck.
The basic defect in XP is deficiency of Nucleotide
Excision Repair (NER) enzyme which leads to
impairment in repair of DNA damage by Ultra Violet
(UV) rays. It was first described by Hebra and Kaposi in
1874.%%1 |mportant  clinical features are skin
photosensitivity, actinic keratosis, xerosis, poikiloderma,
hyperpigmented lentiginous macule, and malignant
lesion in sun exposed area. XP patients are at increased
risk of developing malignancy under 20years old.
Squamous cell carcinoma, basal cell carcinoma and
melanoma are commonly associated.** The incidence
of XP varies across the globe with some reported
incidence as: in United State 1:250,000, in Japan
1:40,000 and approximately 2.3 per millions in western
Europe.’®™ In India the incidence of multiple
malignancy in XP is not yet significantly reported. The
highest number of case report came from Halkud R et
al.l® The objectives of reporting this case is it may add
up to the incidence of such cases to our regional reported
system and to highlight the importance of frequent
follow up and early detection of malignancy at early
stage.

CASE REPORT

We have a 21 year old boy presented to us in outdoor
department with a proliferative growth on the right side
of parotid region. The patient had multiple blackish spot
and rash on his face and chest and was diagnosed with
Xeroderma Pigmentosa. He had been diagnosed and
treated with multiple malignancies in the past. He
developed the blackish lesions when he was 3 year old.
On October 2013 he was diagnosed with a squamous cell
carcinoma of nasal cavity for which he was treated with
radiation therapy 60 Gy. The patient tolerated well with
the dose and had no significant reaction. On May 2015
he was again diagnosed with basal cell carcinoma on the
right side of face below the eye. The lesion was small
(1.5x2cm) and he underwent wide local excision with
advancement flap repair. On December 2016 he was
diagnosed with squamous cell carcinoma on the left
lateral canthus for which he was treated with wide
excision and advancement flap repair. On March 2017 he
was again diagnosed with squamous cell carcinoma of
right orbit for which he underwent right orbital
exenteration with post- operative adjuvant radiation
therapy of 30 Gy. Again on October 2018 he developed a
proliferative growth on right side of parotid region and
small ulcerative lesion on left nasal alar region and left
side of face below the lower eyelid (Figure 1 and 2).
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Fig. 2: Ulcerative lesion in left facial region.

Biopsy from parotid mass showed a squamous cell
carcinoma and he underwent wide local excision of the
primary tumour with modified neck dissection along
with pectoralis major myocutaneous flap repair. The
patient also at the same time had excision of left nasal
alar lesion and repair with median forehead flap and
excision of ulcerated lesion on left cheek below the
eyelid with mustarde flap repair. After the last operation
the patient is seen on 4™ month 10 days and is doing well
with no new malignancy detected till this time as shown
in figure 3 and 4. His younger sister (12 year old now)
also developed similar blackish spots from the age of 1
year and till present she has not been diagnosed with any
cancer. No other family members or relatives developed
such lesion.

Fig. 3: Reconstruction done with Pectoralis Maijor
Myocutaneous flap.

Fig. 4: Four months post operative.

DISCUSSION

Xeroderma Pigmentosa is a rare autosomal recessive
disorder of DNA repair characterised by increased
sensitivity to ultraviolet radiation, early development of
pigmentary changes and ultraviolet radiation induced
skin cancers.!® Based upon the specific gene effected, XP
can be divided into seven subgroup Group A (XPA)
through G (XPG) and Xeroderma Pigmentosa Variant
(XPV).®! Subtype XPA to XPG have NER defect
whereas subtype XPV is associated with defect in post
replication repair.’” Subtype XPA, XPB, XPD, XPF,
XPG experience severe sunburn on exposure to sun, in
contrast subtype XPC, XPE, XPV have normal sunburn
response.™™! It has been shown that patients without an
abnormally severe sunburn response are paradoxically
developing skin cancer earlier than those who experience
sunburn.*

Patients with XP are found to be at more risk of
developing cutaneous cancer than the general population.
In a 40 year follow up study by National Institute of
Health in 106 XP patients, the risk of nonmelanoma skin
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cancer (NMSC) and melanoma were found to be 10,000-
fold and 2000-fold higher, respectively, than the general
population.’®! The average age of onset is 9 years for
NMSC and 22 years for melanoma. Besides cutaneous
lesion and malignancy XP Fatients also develop
ophthalmic changes in 40-100%™ and central nervous
system changes in approximately 25%."? The diagnosis
is based upon clinical presentation, a family history
consistence with autosomal recessive inheritance, and/or
confirmatory genetic testing.

Treatment of XP is still unsatisfactory and is primarily
limited to avoiding sun exposure by chemical or physical
sunscreen. Early diagnosis and extensive sun protection
may prolong the life expectancy of the patient or prevent
early occurrence of malignancy. Eye care consist of
sunglasses, artificial tears, bland ointment at night.
Keratoplasty and corneal transplantation has been used to
restore vision in individual with severe keratitis.!*"
Premalignant and small malignant lesion had been
treated nonsurgically with cryotherapy,*® photodynamic
therapy™” and topical application of fluoruocil and
imiquimod.™*® genetic counselling is also an important
component in managing XP patient especially in a family
that has an affected child and is considering having more
children.

The ideal treatment of XP should be aimed at replacing
the deficient repair enzyme or repairing the defective
pathway. Two such modalities had been investigated.
Daily topical application of a lotion containing
endonuclease V in a liposome vehicle (T4N5 Iotion? or
placebo had been studied in 30 patients with XP.'! At
the end of the study the annual number of actinic
keratosis and basal cell carcinoma were found to be low
in study group as compared to those treated with
placebo. Few studies had explore the option of gene
therapy in XP like introduction of wild type XPC gene
into clogenenic human primary XPC keratinocyte using a
retroviral vector,?” correction of mutated XPC gene
using an engineered nucleases.!!

Management of malignant tumour in XP is a
troublesome as the patient may need multiple treatments
due to development of multiple cutaneous malignancies
in a subsequent period of time. The principle of
management follow the same oncology principle of
management. Surgical excision of the lesion is generally
preferred wherever possible. One has to keep in mind as
well as counsel the patients that wide excision of the
tumour does not prevent the development of new tumour
in the same field.”? To reduce the surgical defect Mohs
micrographic surgery can be helpful but can be
impractical in patients requiring frequent and recurrent
surgical excision.’? Use of radiation is still controversial
as review of literature showed that patients of XP show
difference in sensitivity to ionising radiation. Rogers et
al® evaluate the 4 children (out of 2000 radiated cases)
who had severe reaction to radiation therapy and found
only one who is diagnosed with XP. Arlet et al®¥

reported a case of XP with angiosarcoma of the scalp
treated with surgical excision and radiation therapy who
developed severe desquamation and necrosis of the
underlying bone after receiving 38Gy in 19 fractions
with 6-MeV electron. DiGiovanna JJ et al treated a XP
patient with astrocytoma successfully with radiation and
did not have recurrence after 9 years of follow up.? Our
patient received radiation therapy twice but no such
toxicity was manifested in his subsequent follow up. This
give us a glimpse that radiation therapy is a potential
mode of treating malignancies in XP as primary or
adjuvant therapy though at present we do not have any
guidance about who are prone to develop radiation
therapy toxicity.

Xeroderma pigmentosa is ultimately fatal, but life can be
prolonged by simple preventive measures to minimise
sun exposure and frequent follow up to detect early
malignancies.!®! Devastating surgeries can be prevented
when malignancies are detected at an early stage. In our
case when basal cell carcinoma on right side of face was
detected at early stage, it could be treated by simple
excision and advancement flap. But when malignancies
on right parotid region was detected at late stage more
comprehensive surgeries with reconstruction has to be
done. Hence frequent follow up and early detection of
malignancies is essential.

CONCLUSION

Xeroderma pigmentosa is a devastating disease as there
is no permanent cure at present and the worst is patient
may have to undergo multiple treatments for
malignancies. Early detection of premalignant or
malignant lesions by close clinical follow up and regular
skin and eye examination can prevent destructive surgery
when patients can be treated with simple excision when
diagnosed early. Radiation therapy can be a potential
mode of treating malignancies in XP as primary or
adjuvant though we don’t have guidance at present about
who are prone to develop radiation therapy toxicity.

Compliance with Ethical Standard
Conflict of interest: The author declare that they have
no conflict of interest.

Source of funding: None.

Informed consent: Informed consent was taken from all
the participant included in the study.

REFERENCES

1. Pagon R, Bird T, Dolan C, Stephens K, Adam
M. Xeroderma Pigmentosum - Gene
Reviews™ 1993.

2. Norgauer J, ldzko M, Panther E, Hellstern O,
Herouy Y.  Xerodermapigmentosum. Eur ]
Dermatol, 2003; 13: 4-9.

3. de Boer J, Hoeijmakers JH. Nucleotide excision
repair and human syndromes. Carcinogenesis, 2000;
21: 453-60.

WWW.ejpmr.com

556




Sayoo.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

Bradford PT, Goldstein AM, Tamura D, Khan SG,
Ueda T, Boyle J, et al. Cancer and neurologic
degeneration in xerodermapigmentosum: Long term
follow-up characterises the role of DNA repair. J
Med Genet, 2011; 48: 168-76.

Robbins JH, Kraemer KH, Lutzner MA, Festoff
BW, Coon HG. Xerodermapigmentosum: an
inherited disease with sun-sensitivity, multiple
cutaneous neoplasms, andabnormal DNA
repair. Annals Internal Med., 1974; 80: 221-48.
Hirai Y, Kodama Y, Moriwaki S, Noda A, Cullings
HM, Macphee DG. Heterozygous individuals
bearing a foundermutation in the XPA DNA repair
gene comprise nearly 1% of the Japanese
population. Mutat Res., 2006; 601: 171-8.

Kleijer WJ, Laugel V, Berneburg M, Nardo T,
Fawcett H, Gratchev A. Incidence of DNA repair
deficiency  disorders in  western  Europe:
Xerodermapigmentosum, Cockayne syndrome and
trichothiodystrophy. DNA Repair (Amst), 2008; 7:
744-50.

Halkud R, Shenoy AM, Naik SM, Chavan P,
Sidappa KT, Biswas S. Xeroderma pigmentosum;
clinicopathological review of the multiple
oculocutaneous malignancies and
complications. Indian J Surg Oncol., 2014; 5(2):
120-124. doi:10.1007/s13193-014-0307-6
DiGiovanna JJ, Kraemer KH. Shining a light on
xeroderma pigmentosum. J Invest Dermatol, 2012;
132(3 Pt 2): 785-96.

Black JO. Xeroderma Pigmentosum. Head Neck
Pathol, 2016; 10(2): 139-44.

Sethi M, Lehmann AR, Fawcett H, et al. Patients
with xeroderma pigmentosum complementation
groups C, E and V do not have abnormal sunburn
reactions. Br J Dermatol, 2013; 169: 1279-1287.
d0i:10.1111/bjd.12523.

Bradford PT, Goldstein AM, Tamura D, et al.
Cancer and neurologic degeneration in xeroderma
pigmentosum: long term follow-up characterises the
role of DNA repair.J Med Genet, 2010; 48(3):
168-76.

Kraemer KH, DiGiovanna JJ. Forty years of
research on xeroderma pigmentosum at the US
National Institutes of Health. Photochem Photobiol,
2015; 91(2): 452-9.

Brooks BP, Thompson AH, Bishop RJ, et al. Ocular
manifestations of xeroderma pigmentosum: long-
term follow-up highlights the role of DNA repair in
protection from sun damage. Ophthalmology, 2013;
120(7): 1324-36.

Narang A, Reddy JC, Idrees Z, Injarie AM, Nischal
KK. Long-term outcome of bilateral penetrating
keratoplasty in a child with xeroderma
pigmentosum: case report and literature review. Eye
(Lond), 2013; 27(6): 775-6.

Contribution of the cryosurgery in the management
of xeroderma pigmentosum Zghal M., Triki
S., Elloumi-Jellouli A., Jbali A., Gargouri
H., Benmously R., Souissi R., (...), Mokhtar 1.(2010)

17.

18.

19.

20.

21.

22.

23.

24.

25.

Annales de Dermatologie et de Venereologie,
137 (10): 605-6009.

Larson DM, Cunningham BB. Photodynamic
therapy in a teenage girl with xeroderma
pigmentosum type C. Pediatr Dermatol, 2012; 29:
373-374.

Langenfeld J, Kiyokawa H, Sekula D, Boyle J,
Dmitrovsky E. Posttranslational regulation of cyclin
D1 by retinoic acid: a chemoprevention
mechanism. Proc Natl Acad Sci U S A, 1997;
94(22): 12070-4.

Yarosh D, Klein J, O'Connor A, et al. Effect of
topically applied T4 endonuclease V in liposomes
on skin cancer in xeroderma pigmentosum: a
randomised study. Xeroderma Pigmentosum Study
Group. Lancet, 2001; 357: 926.

Warrick E, Garcia M, Chagnoleau C, et al.
Preclinical corrective gene transfer in xeroderma
pigmentosum human skin stem cells. Mol Ther.,
2012; 20: 798.

Dupuy A, Valton J, Leduc S, et al. Targeted gene
therapy of xeroderma pigmentosum cells using
meganuclease and TALEN™. PLoS One, 2013; 8:
e78678.

Lambert WC, Lambert MW. Development of
effective skin cancer treatment and prevention in
xeroderma pigmentosum. Photochem Photobiol,
2015; 91: 475.

Rogers PB, Plowman PN, Harris SJ, Arlett CF. Four
radiation  hypersensitivity —cases and their
implications for clinical radiotherapy. Radiother
Oncol, 2000; 57: 143-54.

Arlett CF, Plowman PN, Rogers PB, et al. Clinical
and cellular ionizing radiation sensitivity in a patient
with xerodermapigmentosum. Br J Radiol, 2006; 79:
510-17.

DiGiovanna JJ, Patronas N, Katz D, Abangan D,
Kraemer KH. Xerodermapigmentosum: spinal cord
astrocytoma with 9-year survival after radiation and
isotretinoin therapy.J Cutan Med Surg, 1998; 2:
153-8.

WWW.ejpmr.com

557




