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Abstract
Patients with hereditary retinoblastoma are at increased risk of second primary tumor, the commonest tumor being 
osteosarcoma. Leiomyosarcoma developing as second primary neoplasm in retinoblastoma patients is unusual and most 
have occurred in the fi eld of previous radiotherapy. Although with aggressive therapy better survival can be achieved, the 
overall prognosis of patients developing these second neoplasms is poor. In this report we present a case of leiomyosarcoma 
of the maxilla as a second neoplasm in a patient with bilateral retinoblastoma which has developed outside the radiation 
fi eld.
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Introduction

Second malignant neoplasm represents the primary 
cause of deaths in patients with hereditary 
retinoblastoma.[1] The reported risk varies widely, but 
a cumulative incidence of 1% for each year of life 
has been suggested as an approximate estimate.[2] 
Leiomyosarcomas (LMS) of the head and neck are rare. 
The last review of the literature made in 1995 by Izumi 
et al[3] identified 59 cases of oral LMS. Subsequently 
sporadic reports of LMS of the maxilla have been 
published in the literature.[4-7] Like other soft tissue 
sarcomas most LMS in survivors of retinoblastoma 
develop within the field of radiation. Very few cases 
have been reported at distant places.[2,8-9] 

We report a case of LMS of the maxilla arising as 
a second neoplasm in a patient with bilateral 
retinoblastoma, which has developed outside the 
radiation field and followed a rapid fulminant course. 

Case Report

A 15-year-old boy presented with a two-month history 
of painful swelling in the right cheek. At the age of 
one and a half years, he had been diagnosed as having 
bilateral retinoblastoma and was treated with enucleation 

of right eye and radiotherapy (RT) to the left orbit by a 
lateral field with Cobalt 60 gamma rays. A total dose of 
36 Gy in 9 fractions over 27 days at 4 Gy per fraction 
(alternate day radiation) was administered. 

Physical examination revealed a unilateral bulge in the 
hard palate and gingivo buccal sulcus. A biopsy revealed 
spindle cell sarcoma of intermediate grade. Computerized 
tomogram scan showed a large mass in the maxillary 
antrum destroying the maxillary alveolus and the 
posterolateral wall with a superior extension into the 
orbit. At surgery the lesion was found to be invading 
the anterior wall of maxillary antrum and extending 
into the nasal cavity, infratemporal fossa, and ethmoid. 
A total maxillectomy was performed but tumor free 
margins could not be achieved due to disease infiltrating 
the infratemporal fossa. Postoperatively histopathological 
examination revealed a maxillary LMS with involvement 
of the ethmoid.  The tumor was largely submucosal and 
had spindle-shaped cells with marked pleomorphism and 
brisk mitotic activity [Figure 1]. Immunohistochemistry 
showed tumor cell to be positive for vimentin and 
smooth muscle actin (SMA) [Figure 2] and negative 
for S100 and LCA. After three weeks there was rapid 
growth of the residual disease in the maxillary fossa. In 
view of the aggressive nature of the disease palliative 
RT and cisplatin based chemotherapy was given. The 
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patient initially had good subjective response but died 
after three months from progressive tumor.

Discussion

Long-term survival in patients with hereditary 
retinoblastoma is significantly reduced because of the 
risk of second malignant neoplasm.[1] The cumulative 
incidence of second cancers after retinoblastoma 
reported in the literature, ranges from 8.4% at 18 
years after diagnosis to 90% after 30 years.[10] The 
risk factors for second non-ocular tumors occurring 
after retinoblastoma includes genetic predisposition in 
patients with hereditary retinoblastoma. Patients treated 
for hereditary retinoblastoma are at an increased risk to 
develop non-ocular malignancies due to a mutation in 
the second RB1 allele in different tissues.[1] Radiation 
boosts the already high rate of second malignancy in 
retinoblastoma.  Chemotherapy containing alkylating 
agents, alone or in combination with radiotherapy, also 
seems to be involved in the development of second 
cancers.[1] Thirty-five different histological types of 
second malignant neoplasm have been reported in 
treated retinoblastoma patients.[10] Osteogenic sarcomas 
are the predominant type identified. 

LMS of maxilla as second malignant neoplasm in 
retinoblastoma usually arises within the radiation field. 
Clinically most oral cavity LMS are in the jaw bones 
(68%), predominantly in the maxilla (47%).[3] The age 
of the patient’s ranges from 10 months to 88 years 
and a slight male predilection is seen. The usual clinical 
features are a painless, slow growing, and discreet 
swelling usually without ulceration on the upper jaw.[3]

Histology shows fusiform cells with intracellular 
myofibrils and blunt ended nuclei, which are aligned 

in a palisade pattern. On light microscopy it is at times 
impossible to differentiate a LMS from a fibrosarcoma, 
malignant fibrous histiocytoma and neurogenic 
sarcomas.[3-5] Immunohistochemical staining to SMA 
and desmin may facilitate diagnosis. Ultrastructural 
examination by electron microscopy also confirms 
smooth muscle origin of tumor.[3]

Treatment of LMS is primarily a wide local excision.[3-4] 
The tumors are usually not well encapsulated making 
it difficult to get uniform wide margins. These tumors 
are in addition resistant to chemotherapy and RT.[3] 
Some centers have tried adjuvant chemotherapy with 
adriamycin alone, adriamycin with cyclophosphamide or 
dacarbazine.[4] A 50% rate of local recurrence and distant 
metastasis to the lung, liver and regional lymph nodes 
is reported.[4] The high incidence of local recurrence 
even after a wide excision with adequate margins point 
towards the aggressive nature of the disease. Prognosis 
of this tumor is poor in most cases with a five-year 
disease free survival of 23%.[4]

In the present case the second neoplasm developed after 
a latency period of 13 years. We believe that the lesion 
appeared outside the defined field of radiation although 
the possibility of scatter effect may not be completely 
excluded. Achievement of adequate surgical margin was 
impractical due to invasion into the adjacent structures 
and there was rapid growth of residual disease after 
three weeks of surgery, which was not controlled with 
RT and chemotherapy. The patient had a progressive 
fulminant course and died after three months.

Although, the long-term cumulative incidence of second 
tumors in retinoblastoma will never be zero because of 
the genetic predisposition of these patients to develop 
second cancers, conservative ophthalmologic treatments, 

Figure 1: High power view showing spindle shaped tumor cells 
with pleomorphism and mitosis (H&E staining, 40x)

Figure 2: Immunohistochemistry showing tumor cells positive for 
SMA (H&E staining, 40x)
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brachytherapy and limited adjuvant chemotherapy 
after enucleation can be considered in an attempt to 
reduce the risk of second cancers.[10] The prognosis 
of these neoplasm’s’ can be improved by aggressive 
treatment, but currently still remains poor. Therefore it 
is imperative to diagnose the second cancers early for 
which the parents and patients need to be counseled to 
seeking early medical advice and the physicians have to 
ensure that a careful and long-term follow-up of these 
patients is maintained. 
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