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Scleroderma in a child
after chemotherapy for
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ABSTRACT
The association of malignancy with
scleroderma is very rare in childhood.
A 13-year-old girl was diagnosed as
having thymic carcinoma and received
systemic chemotherapy. She presented
with symptoms of Raynaud’s phenome -
non 9 months after the cessation of
chemotherapy. She also had difficulty
in swallowing. Based on the presence
of Raynaud’s phenomenon, character -
istic skin ch a n ges over the face and
h a n d s , o e s o p h ageal invo l vement and
p u l m o n a ry re s t ri c t ive defect demon -
strated by pulmonary function tests, the
d i agnosis of ge n e ralised scl e ro d e rm a
was established. There was no evidence
of tumor recurrence. Although she was
t re ated with penicillamine and pre d -
n i s o l o n e, no significant improve m e n t
was achieved in her condition during
the 14-month follow up. 

Introduction
It is widely accepted that there is a
strong association between malignancy
and collagen diseases such as dermato-
myo s i t i s , systemic lupus ery t h e m at o-
sus, and scleroderma (1-3). A link be-
tween scleroderma and cancer in adults
has been less frequently reported than
the association of dermatomyositis and
cancer. There is no report addressing
the association between scl e ro d e rm a
and cancer in the pediatric age group. 
H e re we rep o rt the development of
scleroderma in a young female patient
who received combined chemotherapy
for the treatment of thymic carcinoma. 

Case report
A 13-year-old girl had been admitted to
a local hospital with the complaints of
fat i g u e, a n o rexia and enlargement of
the left cervical lymph nodes for the
last six months. Biopsy findings from a
lymph node we re consistent with a
metastatic carcinoma. After the diagno-
sis of malignancy, she was referred to
our hospital for further evaluation and
t re atment. Inve s t i gations for possibl e
primary origins were performed. Com-
p u t e ri zed tomograp hy of the thora x
revealed stern a l , p re - vascular ly m p h-
adenopathies and an anterior mediasti-
nal mass. Since immunohistochemical
staining of the specimen from the cer-

vical lymph node was also positive for
epithelial membrane antigen, the tumor
was determined to be of thymic origin.
The work-up of other possible primary
origins was negative. 
The patient was treated with systemic
chemotherapy consisting of vincristine
1.4 mg/m2 on day 1, cisplatin 90 mg/m2

on day 1, d ox o rubicin 30 mg/m2 o n
days 1 and 2, and cyclophosphamide
10 mg/kg on days 1 through 3 intra-
venously, repeated every three weeks
for four cycles. Subsequently mainte-
nance therapy including cisplat i n ,
dacarbazine, actinomycin-D and cyclo-
phosphamide was initiat e d. Since no
tumor recurrence was detected on clini-
cal and radiologic investigations, che-
motherapy was discontinued at the end
of the first year. 
Nine months after the cessation of
chemotherapy, the patient experienced
numbness of the hands and colour
ch a n ges after ex p o s u re to the cold.
P hysical ex a m i n ation showed tight,
shiny and atrophic skin over the face
and fi n ge rs (Fi g. 1). Th e re was also
limitation of motion and atrophy of the
fi n ger mu s cles. These ch a ra c t e ri s t i c
skin changes and the presence of Ray-
naud’s phenomenon led us to examine
the possible diagnosis of scleroderma.
Because of the difficulty in swallow-
ing, an oesophagogram was performed
and dilatation of the oesophagus was
revealed (Fig. 2). Peristalsis and pas-
s age through the oesophagus we re
found to be decre a s e d. Cardiac and
renal involvement were monitored by
chest radiography, electrocardiography
and 24-hour urine analysis (creatinine
clearence and protein content) at diag-
nosis and at 6-month intervals there-
after. These tests were always normal.
P u l m o n a ry function tests revealed a
mild restrictive defect. There was no
evidence of bilateral pulmonary inter-
stitial fibrosis on chest radiograph. Uri-
n a ly s i s , C3, C4 , a n t i - nu clear antibody
( A NA ) , a n t i - D NA and ex t ra c t abl e
nuclear antigen (ENA) were all within
normal limits. However, the creatininin
phosphokinase level was only slightly
elevated in our patient. Electromyogra-
phy did not show polymyositis. Rheu-
matoid factor was 20 IU/ml (normal: 0-
20). Chest tomograp hy was negat ive
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for recurrence of the primary disease. 
Oral methotrexate was initiated at the
dose of 10 mg/m2/week. Because the
attacks of Raynaud’s phenomenon in-
c reased in seve ri t y, t re atment wa s
switched to D-penicillamine and pred-
nisolone. Autoantibody tests repeated
three months apart during the follow-
up were all negative. Unfortunately we
could not achieve any significant im-

provement in her symptoms during 14
months of follow-up. 

Discussion
Scleroderma is one of the collagen dis-
ease with an increased risk of tumor
development (4-6). Recently, Rosental
et al. reported a 1.5 fold increase in all
cancers among patients with scleroder-
ma (5). Among them, lung and skin

cancers showed the highest incidence.
The fre q u e n cy of cancer associat e d
with scleroderma has been estimated to
be between 3% and 7% in the adult
population. The development of vari-
ous autoimmune diseases after bone
m a rrow tra n s p l a n t ation (BMT) has
been reported previously as well. These
rep o rts emphasize that any autoim-
mune disease, s u ch as anti-phospho-
lipid syndrome, autoimmune hepatitis,
or bullous pemphigoid can occur fol-
l owing bone marrow tra n s p l a n t at i o n
(7). Chronic graft versus host disease,
wh i ch is a frequent complication of
BMT, also has clinical and pathologic
characteristics similar to some autoim-
mune disease, particularly scleroderma
and Sjögren’s syndrome. It is reported
that skin changes and the involvement
of other organ systems in graft versus
host disease after BMT were similar to
those seen in patients with scleroderma
(8). 
Thus far, however, the association of
scleroderma with cancer has not been
reported in the pediatric age group. It is
well known that scleroderma, particu-
larly in its generalised form, is very
uncommon in childhood. In one study,
less than 10% of all scleroderma pa-
tients were under 16 years of age (9).
This case presents the development of
scleroderma in a pediatric case follow-
ing chemotherapy for cancer. Although
more than 8,000 children with malig-
nant disease have been fo l l owe d - u p
during the last 30 years in our hospital,
we have not observed any other case of
scleroderma among them. The coexis-
tence of scleroderma and malignancy
in our case suggests a possible connec-
tion between two conditions. Although
an increased incidence of lung, s k i n
and oesophageal carcinoma has been
reported in patients with scleroderma,
an association with thymic malignancy
is very rare (10-12). Hsu et al. present-
ed a case of thymic carcinoma associat-
ed with an autoimmune syndro m e
impressing scleroderma similar to our
patient (13). Thymic carcinoma is one
of the pri m a ry malignant lesions in-
volving the thymus. A neoplasm of the
thymus can be differentiated from other
tumors involving the thymus, such as
lymphomas, based on the presence of

Fi g. 1. S cl e ro d e rm a-
tous appearance over
the face.

Fig. 2. Oesophagus showing marked
dilatation.
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the neoplastic epithelial components.
Although various syndromes and dis-
eases may be associated with thymo-
mas including myasthenia gravis, poly-
myo s i t i s , systemic lupus ery t h e m at o-
sus, and rheumatoid arthritis, the asso-
ciation with paraneoplastic syndrome
is rarely reported in thymic carcinoma.
Thymomas usually show an indolent
clinical course, whereas thymic carci-
nomas are known to have a poor prog-
nosis. Survival rates have been reported
to be around 40-50%. Several mecha-
nisms have been proposed for the asso-
ciation of malignancy and scleroderma
in the literat u re. It is suggested that
there is an increased incidence of ma-
lignancy in many diseases in which the
tissue is subjected to persistant prolif-
eration and repair. Comer et al. pro-
posed that the cause of the develop-
ment of scl e ro d e rma in their pat i e n t
with lymphoma was a humoral or cell-
mediated immune process initiated by
malignancy (14). 
Although scleroderma usually precedes
the development of cancer and malig-
nancy develops about 2-5 years after
the diag n o s i s , s cl e ro d e rma occurre d
when our patient was in remission after
the discontinu ation of ch e m o t h e rapy
(5). It is known that if an exacerbation
or occurrence of scleroderma is observ-
ed in patients with malignancy, a recur-
rence of the underlying disease should
be taken into consideration. But, there
was no evidence to suggest tumor re-
currence in our patient. The manifesta-
tions of scleroderma were present for a
long time before the diagnosis of ma-
lignancy in most of the previous reports

and usually appeared in organs affected
by chronic fibrosing changes such as
lungs, skin, oesophagus (10-13). It is
proposed that chronic fibrosing degen-
eration may provide a predisposing fac-
tor for the development of malignancy.
Such a mechanism was not possible in
our case since scleroderma developed
20 months after the diagnosis of malig-
nancy. 
It is known that the administration of
bleomycin may cause the development
o f s cl e ro d e rm a ( 1 5 ) . Th e re h ave a l s o
been some reports suggesting an asso-
ciation between Raynaud’s phenome-
non and the administration of certain
chemotherapeutic agents such as bleo-
mycin, vincristine, or cisplatin in the
literature (16). We strongly suspect that
the immunomodulating drugs used in
our case may have played a role in the
development of the patient’s scleroder-
ma. 
In conclusion, we report the develop-
ment of generalised scleroderma in a
child who received combined chemo-
therapy for metastatic thymic carcino-
ma. This is the first reported case of
scleroderma associated with malignan-
cy in the pediatric age. 
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