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It is well recognized that patients with bilateral retinoblastoma undergoing radiotherapy are
highly susceptible to developing second primary malignancies, particularly osteosarcoma and
soft tissue sarcomas.1 Rhabdomyosarcoma is a rare secondary malignancy in these children.
2–9 Herein, we report a clinicopathologic correlation of rhabdomyosarcoma of the temporalis
muscle as a radiation-induced second neoplasm following retinoblastoma therapy, with an
unusually rapid presentation.

Case Report
A male Puerto Rican child was diagnosed with familial, advanced, bilateral retinoblastoma
(RB, group Vb) at 3 months of age. The patient was managed with 8 cycles of vincristine (0.05
mg/kg) and carboplatin (560 mg/m2) systemic chemoreduction therapy. Due to recurrent
disease development 3 months later, at 11 months of age, the patient received external beam
radiation therapy (EBRT) of 45 Gy to both orbits. At age 2 years 11 months, (2 years following
radiotherapy and 2 years 8 months after RB diagnosis), the ocular tumor was felt to be stable;
however, the patient had developed a rapidly increasing left temporal mass in the field of
radiation, and lymphadenopathy on physical exam.

Radiographic imaging revealed a “grape-like” solid mass in the left temporalis muscle
involving both infra and suprazygomatic components, as well as enlarged and abnormal lymph
nodes in the posterior aspect of the parotid gland (Figure 1).

The patient’s biopsy revealed morphologic features consistent with rhabdomyosarcoma
(Figure 2). Pathologic analysis of hematoxylin and eosin (H&E) stained sections revealed
small, round, blue neoplastic cells with scanty cytoplasm, sometimes in nests, forming a
pseudoalveolar pattern (Figure 2). Nuclei were uniform. No Flexner-Wintersteiner or other
rosette-like structures were identified. Special immunostains demonstrated that the neoplastic
cells were positive for myogenin and myo-D1 (Figure 2), and negative for CD99, TdT and
synaptophysin, ruling-out Ewing’s sarcoma/primitive neuroectodermal tumors (PNET),
lymphoma, and retinoblastoma.
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The patient’s family moved and shortly presented to our ocular oncology service. He is
continuing the low-risk COG rhabdomyosarcoma chemotherapy protocol and has had
complete resolution of the temporal mass (Figure 1). He continues to undergo examinations
under anesthesia and laser therapy for advanced bilateral retinoblastoma (Figure 3).

DISCUSSION
Rhabdomyosarcoma is a rare second cancer in hereditary retinoblastoma patients. In the largest
series of soft tissue sarcomas in survivors of hereditary RB, only 8 out of 963 patients developed
rhabdomyosarcoma.7

The case presented herein is unusual for the appearance of a solid malignancy in the field of
radiation, only 2 years following EBRT, and 2 years 8 months after diagnosis of RB. In a review
of historical cases of retinoblastoma by Hasegawa et al., the mean length of time to develop
secondary rhabdomyosarcoma tumors was 6 years 6 months, with a range of 1 year 3 months
to 15 years 6 months after the diagnosis of RB.2 In the largest series of soft tissue sarcomas in
survivors of hereditary RB, 12% (8/69 soft tissue sarcoma patients) were diagnosed with
rhabdomyosarcoma, with 4 cases presenting between 1–9 years, 3 cases presenting 10–19
years, and 1 case presenting more than 30 years after the RB diagnosis.7 All cases had received
radiotherapy for RB.

Further evaluation of the data from Kleinerman et al.7 revealed that the mean and median ages
from RB to rhabdomyosarcoma diagnosis were 12.6 and 9.5 years, respectively (+/− 12.0 years
standard deviation, Table 1). The age at presentation of the second cancer ranged from age 3
to 42 years. In a Dutch series of 263 hereditary RB patients, rhabdomyosarcoma was diagnosed
in three patients at ages 8 and 10 after EBRT, and at age 9 after EBRT in combination with
unknown type of chemotherapy.9

The case we present herein was diagnosed with rhabdomyosarcoma 2 years and 8 months after
RB, and the earliest case of the Kleinerman et al. series was diagnosed 3 years and 3 months
after RB. Both of these early onset cases had shorter latency intervals than all of the other
rhabdomyosarcoma cases reported from both the Kleinerman and Moll studies. (Table 1).

Considerations for the early onset of rhabdomyosarcoma in our case include genetic
predisposition, the combination of radiotherapy with chemotherapy, or both. The
predisposition to soft tissue sarcomas in RB patients has been attributed to a germline mutation
in the RB gene10 and the appearance of a solid tumor in less than 3 years after retinoblastoma
suggests this possibility. In two large series of childhood cancer patients (not including
retinoblastoma), the risk of a second primary soft tissue sarcoma was increased with
radiotherapy in one study11 and with both high-dose radiotherapy and alkylating agents in the
other study.12 However, neither of these studies included soft tissue sarcomas occurring less
than 3 years after the first cancer. It is also possible that the chemotherapy in this case acted
as a radiation sensitizer that could have contributed to the early appearance of his
rhabdomyosarcoma.

Future studies should evaluate hereditary RB cases carefully for any links between
chemotherapy-promoted, radiation-induced second cancers, particularly for
rhabdomyosarcoma.
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Figure 1.
Short inversion-time inversion-recovery (STIR) MRI of temporalis mass (A). The
heterogeneous, well circumscribed mass which is hyperintense to muscle can also be seen on
T1-weighted images (B) as well as T2 images (C), large arrows. There is no radiological
evidence of extension into the globe or bones. The residual retinoblastoma tumor can be seen
on the T2 image as well (small arrow, C). Post-chemotherapy for rhabdomyosarcoma, the mass
has resolved, leaving only the biopsy scar (D).
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Figure 2.
Histopathology of left temporalis mass. H&E is shown demonstrating sheets of round,
homogenous blue cells at 40 × magnification (A) and 400× magnification (B). The neoplastic
cells are positive for rhabdomyosarcoma markers myogein (C) and myod-D1 (D),
magnification 200×.
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Figure 3.
Ret-Cam photograph of the patient’s right eye with advanced retinoblastoma (A). A posterior
subcapsular cataract, induced by radiation, can be seen (arrow, center) as well as the white
tumor around 3:00 (arrow, right). Ret-Cam photograph of the fundus of the right eye shows
the advanced retinoblastoma, including inactive calcific vitreous seeds (B). B-scan ultrasound
of the right eye demonstrates the shadowing generated by the calcific RB tumors (C).
Diagnostic A-scan demonstrates high internal reflectivity of the calcific tumor (arrows, D).
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