Urinary bladder radiotherapy-related chondroblastic
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Abstract

Radiation-related osteosarcomas are well described malignant mesenchymal neoplasms, yet their

pathogenesis is not fully understood. They are generally classified into either skeletal osteosarcomas, or
their and rare soft tissue counterpart. The occurrence of osteosarcoma in the urinary bladder (UB) following
radiotherapy is exceedingly rare. To the best of our knowledge, only two cases of radiation-related urinary
bladder osteosarcoma have been published; we herein describe another case of an 85-year-old man who
developed post radiotherapy chondroblastic osteosarcoma of the urinary bladder four years following initial
surgical resection and radiotherapy for bladder urothelial carcinoma. We believe that this is the first case
of radiation-related chondroblastic osteosarcoma arising in the urinary bladder. In addition, we review the
literature and explore the possible histogenesis of this rare neoplasm.
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INTRODUCTION

Extra skeletal osteosarcoma is a rare malignant mesenchymal
neoplasm that has the capacity to form osseous, osteoid and
chondroid matrix in soft tissue without attachment to the
bone." Tt represents 4% of osteosarcomas and 1.2% of all
soft-tissue sarcomas.” Osteosarcoma in the UB is very rare,
and about 32 cases are described in the English literature.
Radiation related malignancies are well documented and, in
most instances, these tumors are osteosarcomas.'* Osteosarcoma

arising in the UB following radiotherapy 1s an exceedingly rare
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malignancy, and only two cases have been reported.” In this
report, we describe a case of chondroblastic osteosarcoma of
the UB in a patient with a history of urothelial carcinoma of
the UB, treated by transurethral resection and adj uvant radiation
therapy, discuss the possible histogenesis of this rare malignant
tumor, and review the literature.

CASE REPORT

An 85—year—old man, known case of Iong—standing diabetes
mellitus, hypertension and hyperlipidemia, presented to the
emergency room with a history of sudden onset of gross
hematuria. His surgical history was remarkable for previous
aortic valve replacement surgery and transurethral resection
of right posterior lateral exophytic UB tumor 47 months
prior. Pathological examination of the UB tumor showed a
high-grade papillary urothelial carcinoma with deep invasion
into the muscularis propria (Stage pT2b) [Figure 1]. There

was no evidence of sarcomatoid differentiation. The metastatic
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workup was negative. The patient was deemed a poor surgical
candidate due to his medical co-morbidities, and received
66 Gy in 33 fractions of radiotherapy for seven weeks. Forty
months following transurethral resection of the UB tumor, his
cystoscopy and radiological workup showed no local recurrence
or distant metastases.

Medical inquiry of his presenting complaint was negative for
abdominal or pelvic pain, dysuria or urinary incontinence.
Abdominal-pelvic non-enhanced computerized tomographic
scanning revealed an asymmetrical focal thickening of the
right wall of the UB with involvement of the perivesical fat
strands [ Figure 2. No pelvic or retroperitoneal lymphadenopathy
was detected. Transurothelial cystoscopy demonstrated a widely
based, nodular fungating tumor, measuring 5 ¢cm in maximum
dimension and involving the right posterior lateral wall of
the UB. Only partial transurethral resection of the tumor was
performed, as complete resection was not feasible because of

the extensive infiltrative growth pattern of the tumor into the

UB wall.

Light microscopic examination was performed on S W thick
sections from formaldehyde-fixed, paraffin embedded tissue,
and showed malignant spindle cell proliferation with neoplastic
osteoid formation, surrounded by abundant malignant
chondroid matrix [Figure 3]. There was no evidence of
urothelial carcinoma in situ, or invasive papillary urothelial
carcinoma. A panel of immunohistochemical stains was
performed. The neoplastic spindle cells showed strong and
diffuse immunoreactivity to vimentin, while the chondroid
component of the tumor was positive for ST00-protein. There
was no staining for pan-cytokeratin, CK7, CK20 or desmin.

Due to the patient’s poor clinical condition, no surgical or
radiation therapy was offered as treatment options. The
patient expired four months following the surgical resection
due to myocardial infarction. There was no evidence of distant
metastasis at the time of his death.

DISCUSSION

Sarcoma of the genitourinary tract is uncommon and comprises
approximately 2% of all genitourinary malignancies.””) Urinary
bladder sarcomas account for less than 1% of malignant
UB tumors; with leiomyosarcoma being the most frequent
amongst adults. Primary osteosarcoma originating in the
UB is very rare tumor™ and the majority of the tumors are
associated with urothelial carcinoma in situ or papillary
urothelial carcinoma. The reported cases showed a signiﬁcant
male predominance with a patient age range of 41 to 81 years
at time of diagnosis. The most common clinical presentation

is gross hematuria.””’
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Figure 1: Solid nests of high-grade urothelial carcinoma infiltrating the
muscularis propria of the urinary bladder (H and E, x200)

Figure 2: Computed Tomography for the abdomen and pelvis
demonstrating a sessile intraluminal lesion of the right posteriolateral
aspect of the UB (arrow)

Figure 3: Osteosarcoma of the urinary bladder with malignant osteoid
formation and chondroid differentiation (H and E, x200)

Histologically, osteosarcoma is classified into several types,
including osteoblastic, fibroblastic, chondroblastic, and
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mixed type, depending on the predominant component of
the malignant extracellular matrix. Less common subtypes
include small cell, giant cell, and telangiectatic variants. The
pathogenesis of osteosarcoma of the UB is unclear. It is
suggested that extra skeletal UB osteosarcoma originates from
malignant transformation of metaplastic stromal or epithelial
tissue.'” Other hypotheses include osteosarcoma stemming
from osteoblasts transferred via blood stream to the UB, or
from osteoblasts that developed from immature mesenchymal
tissue derived from the Wolffian body from which the trigone
develops.'!! Extra skeletal osteosarcoma might also represent
malignant transformation of a teratomatous component.'?
Since the majority of cases of UB osteosarcoma are usually
associated with a co-existing or prior malignant urothelial
neoplasm, malignant transformation from metaplastic stromal
or epithelial elements most likely plays a significant role
in the tumorigenesis of osteosarcoma. To the best of our
knowledge, only two previous cases of post radiation therapy
UB osteosarcoma were published in the English literature.
Ferri et al,’’ reported a case of osteogenic osteosarcoma
in the trigone of the UB, with pelvic extension and uterine
involvement in a 66-year-old woman 27 years following surgical
excision and radiation therapy of urothelial carcinoma. Mohan
et al.[®l described a 27—year—old man who was diagnosed
with osteogenic osteosarcoma of the UB one year following
post-operative radiotherapy. The tumor invaded the pelvis and
involved the sigmoid colon. No residual urothelial malignancy
was detected in both these reported cases; hence they have
been considered post radiation osteosarcomas of the UB. The
herein described case shows a unique histogenesis as it is the
first case of post-radiotherapy chondroblastic osteosarcoma

of the UB reported.

Radiotherapy is a well-established modality treatment for
cancer. A late effect of ionizing radiation is the development
of sarcoma within the field of irradiation. Osteosarcoma,
among other malignant mesenchymal neoplasms, is well
known and one of the most serious complications of radiation
therapy.[Bl The incidence of radiation-related osteosarcoma is
0.09-0.11%, and it has a latency period ranging from three
months to 53 years; however, the vast majority of the tumors
occur in 10 to 20 years after radiation therapy."* Tonizing
radiation is thought to promote tumorigenesis via genetic
alteration, including mutations of TPS3 and retinoblastoma

tumor suppressor genes.

The differential diagnosis of osteoid-forming tumor in the UB
should include urothelial carcinoma with osseous metaplastic
changes, and sarcomatoid carcinoma (carcinosarcoma). In
contrast to osteosarcoma, the osseous stromal component in
urothelial carcinoma with osseous metaplasia exhibits mature

larnellar architecture and ShOWS no remarkable nuclear atypia.
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Carcinosarcoma with an osteogenic component is usually
associated with malignant urothelial tumors. The most common
heterologous element in carcinosarcoma is osteosarcoma;
followed by chondrosarcoma, rhabdomyosarcoma,
leiomyosarcoma, and rarely liposarcoma and angiosarcoma.
Positive cytokeratin immunostaining and ultrastructural
epithelial characteristics are retained in the malignant
mesenchymal elements, indicating the likely epithelial origin of
the tumor.l') The current case showed no malignant epithelial
elements or a positive immune reaction to epithelial markers.

Radical cystectomy is the standard treatment for muscle-invasive
urothelial carcinoma of the UB. However, radiotherapy after
transurethral cystoscopic resection could be the best alternative
treatment modality offering a potential cure for poor surgical

candidates.[1>1°

I Due to the small pool of UB osteosarcoma
cases, no clear treatment guidelines are available. Osteosarcoma
of the UBisa biologically aggressive tumor with poor prognosis
and clinical outcome; most patients with primary osteosarcoma
expire from the disease within six months of diagnosis.
Although the tumor tends to be locally aggressive, distant
metastases appear not to be very common.*”’ Our patient
showed no evidence of recurrent disease or distant metastasis

four months after surgical resection.

To conclude, osteosarcomas of the UB occurring after radiation
therapy are exceedingly rare tumors with local, aggressive
biological behavior. Pure post radiotherapy osteosarcoma
should be differentiated from urothelial carcinoma with osseous
metaplastic changes and sarcomatoid differentiation. Along
with recurrence of the disease, urologists and oncologists
should also consider the complications of radiotherapy,
including malignancies, in all patients exposed to radiotherapy.
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