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Abstract:

A 67-year-old man was admitted to our hospital for massive pleural effusion. He had a history of mandi-
bular gingival carcinoma treated with radiation therapy (RT). Based on the cytology findings of pleural effu-
sion and a thoracoscopic pleural biopsy, we finally diagnosed him with radiation-associated angiosarcoma.
Retrospective cell-block immunocytochemistry with pleural effusion also showed potential utility for the di-
agnosis. This case highlights the importance of considering the possibility of radiation-associated secondary
cancer in patients with pleural effusion who have a history of RT.
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Introduction

Improvements in the prognosis of patients with a variety
of malignancies have resulted in the increased incidence of
therapy-related complications, including secondary can-
cer (1). Radiation therapy (RT) is well-known to induce the
development of several secondary malignant neoplasms, in-
cluding soft tissue sarcoma (2). Radiation-associated sar-
coma is defined as an iatrogenic disease related to prior ra-
diation exposure, and the incidence has been estimated to be
under 1% in adult patients receiving RT (3). The average
duration between RT and the diagnosis of secondary sar-
coma is reported to be 7 to 16 years (4-6), but it could hap-
pen as early as a few months to as long as 54 years
later (7). Radiation-associated sarcoma accounts for 3-6% of
all sarcomas (3), and the most common histological type is
undifferentiated/unclassified soft tissue sarcoma, followed by
angiosarcoma (8).

Angiosarcoma is a rare soft tissue sarcoma of endothelial

cell origin with a poor prognosis (9). Most angiosarcomas
arise spontaneously, involving the head and neck, and can
be caused by RT or chronic lymphoedema. Therefore, espe-
cially among breast cancer patients treated with surgery and
RT, the development of angiosarcoma has an impact on their
prognosis (10). The initial presentations of angiosarcoma are
typically cutaneous bruise or purplish-red papules and can
be mistaken for benign lesions, resulting in a delayed diag-
nosis. Following the manifestation of pulmonary metastasis,
the most common site of metastasis, it may present as a
pleural disease or hemorrhagic pleural effusion (9).

We herein report a rare case of radiation-associated angio-
sarcoma after multimodality treatment for left mandibular
gingival carcinoma showing massive pleural effusion and di-
agnosed by cell-block immunocytochemistry (ICC) as well
as a thoracoscopic pleural biopsy.

Case Report

A 67-year-old man was admitted to our hospital with a
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Figure 1. Chest X-ray on admission. Massive pleural effu-

sion was detected in his left lung field.

chief complaint of a fever and dyspnea. Regarding his medi-
cal history, he had had a left mandibular gingival squamous
cell carcinoma eight years prior to this admission. He had
received chemotherapy with S-1, intra-arterial chemotherapy
with docetaxel, left mandibular resection with cervical
lymph node dissection and reconstruction with a titanium
plate, and RT (total 60 gray). RT was given to his left neck
field and partially involved the mandible and lung apex.
Furthermore, he had undergone surgery several times be-
cause of damage to or infection of the titanium plate. There-
after, follow-up positron emission tomography-computed to-
mography (PET-CT) was performed every few years. He
had smoked for 120 pack-years and had a history of expo-
sure to asbestos.

Physical examinations showed rigidity and stiffness of the
skin and soft tissue in his left neck field and the attenuation
of his left breathing sounds. Chest X-ray showed massive
left pleural effusion (Fig. 1). Laboratory data on admission
showed elevated levels of inflammatory reaction markers,
such as his white blood cell (WBC) count and C-reactive
protein (CRP) level, but not of his tumor markers. On the
day of admission, we inserted a chest tube and detected the
drainage of bloody pleural effusion.

A cytology examination of the pleural effusion identified
the aggregation of malignant cells showing eccentric nuclei
and prominent nucleoli, but the cells did not show cornifica-
tion (Fig. 2). Based on these findings, we suspected the ma-
lignant cells might be adenocarcinoma but not recurrence of
mandibular gingival squamous cell carcinoma; however, we
were unable to reach a definitive diagnosis.

Chest CT showed that the soft tissue in his left neck field
was swollen (Fig. 3A) with thoracic wall thickening of the
left apical portion (Fig. 3B), but no tumor shadow could be
seen in the lung field. The most recent PET-CT scan, per-
formed four months before admission, showed the abnormal
uptake of "F-fluorodeoxyglucose (FDG) in the region
(Fig. 3C, D), which was considered to be a postoperative re-
action.

Figure 2. Results of a cytology examination of the pleural ef-
fusion. Papanicolaou staining identified the aggregation of ma-
lignant cells showing eccentric nuclei and prominent nucleoli
but not cornification. The bar indicates 100 pm.

Severe rigidity and stiffness of the skin and soft tissue in
his left neck field prevented us from performing a percuta-
neous biopsy, so we performed a thoracoscopic pleural bi-
opsy. In the left thoracic cavity, we found the solid adhesion
of the apical portion to the chest wall (Fig. 4A), pleural
thickening (Fig. 4B), and pleural plaque (Fig. 4C) and per-
formed a pleural biopsy of these regions and pleurodesis
with talc.

In the pathological examinations, hematoxylin-eosin (H&
E) staining of pleural tissues showed diffuse proliferation of
malignant tumor cells with acidophilic cytoplasm and loose
cell-cell adhesion (Fig. 5A). These findings were markedly
different from the histology of the mandibular gingival
squamous cell carcinoma tissue, which showed typical can-
cer pearls (Fig. 5B).

Immunohistochemistry (IHC) showed that the tumor cells
were nearly all negative for pan-cytokeratin, p40, and meso-
thelioma markers, such as calretinin and WT-1, but strongly
positive for vimentin (data not shown), suggesting the possi-
bility of soft tissue sarcoma but not mesothelioma. Addi-
tional examinations revealed that the tumor cells were
strongly positive for CD34, CD31, D2-40, and ERG
(Fig. 5C and data not shown), resulting in the final diagno-
sis of radiation-associated angiosarcoma. We retrospectively
performed cell-block ICC with his pleural effusion and ob-
tained similar results (Fig. 5D, E).

We started chemotherapy with weekly paclitaxel (11) and
observed a favorable anti-tumor effect temporarily. However,
the tumor regrew after the seventh cycle of administration,
and he ultimately died of tumor progression.

Discussion

Based on the clinical course, we considered several differ-
ential diagnoses of his carcinomatous pleurisy, including re-
currence of mandibular gingival carcinoma in the thoracic
cavity, malignant pleural mesothelioma, primary lung cancer,
carcinoma of unknown primary, and secondary carcinoma.
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Figure 3. Chest CT and PET-CT findings. Chest CT showed (A) the swollen soft tissue in his left
neck field and (B) thoracic wall thickening of the left apical portion. (C, D) PET-CT performed four
months before admission showed the abnormal uptake of *F-fluorodeoxyglucose (FDG) in his left

neck field.

Figure 4. Thoracoscopic findings. In the left thoracic cavity, (A) we found the solid adhesion of the
apical portion to the chest wall, (B) pleural thickening after adhesiolysis, and (C) pleural plaques.

The pleural tumors showed different morphological and IHC
features from the previous oral carcinoma, denying the pos-
sibility of recurrence. Although this patient had a history of
exposure to asbestos and pleural plaques, the IHC patterns
were not consistent with malignant pleural mesothelioma.
The vimentin expression indicated the possibility of a mes-
enchymal tumor, and the presence of CD34 expression, a
typical marker of endothelial cells, ultimately resulted in the
diagnosis of the pleural tumor as angiosarcoma. We there-
fore concluded that the angiosarcoma had been induced by
RT in his left neck field and directly invaded the left tho-
racic cavity, resulting in the production of massive pleural
effusion.

Only a few cases of angiosarcoma with the onset of pleu-
ral effusion have previously been reported (12-14); however,
the angiosarcoma cells, primarily arose in pleura or hemato-

genously metastasized to the lung and thereafter produced
the pleural effusion observed in these patients. To our
knowledge, this is the first reported case of radiation-
associated angiosarcoma in the neck field showing massive
pleural effusion due to direct invasion to the thoracic cavity.

In addition to this case, the utility of a thoracoscopic
pleural biopsy has been reported for the diagnosis of carci-
nomatous pleurisy induced by angiosarcoma (13-15). Along
with thoracoscopy, an alternative diagnostic approach needs
to be established for patients who are unable to undergo sur-
gery, such as elderly patients. Cell-block ICC is considered
useful for diagnosing malignant pleural effusion, especially
for patients in whom a conventional cytology examination
does not result in a definitive diagnosis (15), and is widely
used in clinics for patients suspected of having mesothe-
lioma or lung cancer. One report previously showed the util-
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Figure 5. The histological findings. (A) Hematoxylin and Eosin (H&E) staining of pleural tissues
showed diffuse proliferation of malignant tumor cells with acidophilic cytoplasm and loose cell-cell
adhesion. (B) The previous mandibular gingival carcinoma tissue showed well-differentiated squa-
mous carcinoma with typical cancer pearls. (C) The tumor cells of the pleural tissue strongly ex-
pressed CD34. (D, E) H&E staining and CD34 staining of the tumor cells using a cell block from
pleural effusion. The cell block was made when the tumor relapsed after the initial chemotherapy.

Enlarged tumor cells were detected in the bloody background, and the tumor cells were positive for

CD34. The bar indicates 100 pm.

ity of cell-block ICC to diagnose the malignant pleural effu-
sion caused by angiosarcoma (16), and other reports showed
that ICC with fine-needle aspiration specimens resulted in a
definitive diagnosis of angiosarcoma (17-19). In the present
case, we retrospectively performed cell-block ICC and ob-
tained consistent results (Fig. 5E), indicating that cell-block
ICC has potential utility for diagnosing angiosarcoma and
should be performed proactively.

Recently, anti-angiogenic regents, such as pazopanib, a
small-molecule compound that inhibits multiple tyrosine
kinases, including vascular endothelial growth factor recep-
tor 2 (VEGFR-2), and bevacizumab, a monoclonal antibody
for VEGF, showed partial clinical benefit for angiosar-
coma (20-22). Although we were unable to treat this patient
with pazopanib because of the bleeding tendency, these
agents are expected to improve the prognosis of angiosar-
coma, especially for patients with pleural effusion.

Conclusion

In summary, we experienced a rare case of radiation-
associated angiosarcoma that developed with massive pleural
effusion. It arose in his neck field after multimodality thera-
pies against mandibular gingival carcinoma and directly in-
vaded the thoracic cavity. Cell block ICC as well as a thora-
coscopic pleural biopsy are considered useful for making

such a diagnosis. This case highlights the importance of
considering the possibility of radiation-associated secondary
cancer in cases with a history of RT.
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