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/ ABSTRACT \

Background: Sarcomas rarely involve body cavity fluids, accounting for less than 5% of all malignant
effusions. Most existing literature describes the cytomorphologic features of sarcomas in the setting
of fine-needle aspiration and/or touch preparations of targeted tissue biopsies. The objective of this
study was to investigate the morphologic spectrum displayed by metastatic sarcomas in body
cavity fluid specimens.

Methods: The pathology database at our institution was searched for sarcoma cases involving
pleural, pericardial, and peritoneal fluids between 1994 and 2019. Their clinical presentations and
cytopathologic features were reviewed. Immunohistochemical (IHC) stains were performed on the
cellblock sections at our institution on the DAKO Autostainer (DAKO, Carpinteria, CA).

Results: Nineteen cases were identified, including 14 females and 5 males, ranging in age from 4 to
88 years old (median: 28.6 years). The body cavity sites were 11 pleural, 7 peritoneal, and 1 pericardi-
al. There were 5 rhabdomyosarcomas, 4 osteosarcomas, 4 Ewing sarcomas, 2 endometrial stromal
sarcomas, 2 leiomyosarcomas, 1 clear cell sarcoma, and 1 liposarcoma. Malignant pleural effusion
was the first presentation in only 2 cases (both alveolar rhabdomyosarcomas). Three different
cytomorphologic patterns were seen: 1-glandular cell pattern showing large epithelioid cells with
vacuolated cytoplasm (3 cases), a 2-pleomorphic single-cell pattern showing large highly atypical
cells (6 cases); 3-small round blue cell pattern showing small to intermediate-sized dyscohesive cells
with high NC ratio (10 cases).

Conclusion: The cytomorphologic spectrum exhibited by metastatic sarcomas in body cavity fluids
often overlaps with other common malignancies such as metastatic adenocarcinomas, poorly
differentiated carcinomas, and lymphomas.
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INTRODUCTION

Cytomorphologic analysis of pleural, pericardial,
and peritoneal fluids is a routfinely performed test for
the diagnosis and monitoring of neoplastic and
non-neoplastic disorders. In the context of neoplas-
fic disorders, body cavity fluid analysis plays a
critical role in diagnosing, staging, and monitoring
disease status'. Most malignant effusions in adults
are caused by metastatic tumors of epithelial origin
most commonly from pulmonary, breast, gastrointes-
tinal, and ovarian primaries?. Non-epithelial tumors
such as lymphoma, leukemia, melanoma, mesothe-
lioma, and germ cell tumors comprise a smaller
proportion of cases®.

Sarcomas are neoplasms of mesenchymal origin
constituting only 0.6% of all malignancies in the
United States*. Hence, malignant effusions due to
sarcomas are exceedingly rare and highly unusual
in the practice of cytology. Most existing literature
describing the cytologic features of various sarco-
mas is in the setting of fine-needle aspiration (FNA)
of targeted lesions and touch preparations (TPs) of
fissue biopsies. Morphologic features of sarcomas in
liquid-based preparations of body cavity fluids are
not well studied and can cause significant diagnos-
fic difficulty. Virtually any sarcoma can metastasize
to serosal surfaces; therefore, the spectrum of
morphologic findings is broad and highly variable.
Recognizing these entities in body cavity fluids is
critical for their diagnosis and management. We
undertook a retrospective study at our institution
with the objective of a better understanding of the
morphologic characteristics of metastatic sarco-
mas in body cavity fluid specimens.

METHODS

The cytology database at our institution (CoPath-
Plus, Cerner Corporation, North Kansas City, MO)
was searched for cases of metastatic sarcomas
involving pleural, peritoneal, and pericardial
cavities between 1994 and 2019. A chart review in
EPIC (Epic Systems Corporation, Verona, WI) was
performed for patient age, gender, past medical
history, and clinical presentation. The time from
initial diagnosis of sarcoma to body cavity involve-
ment was calculated for patients with a preexisting
history of sarcoma.
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The pathologic materials were retfrieved and
reviewed by two pathologists. Thin Prep slides were
prepared from the body cavity fluid according to
the ThinPrep non-GYN test (Hologic, Marlborough,
MA) protocol and stained by the Papanicolaou
method. Cellient (Hologic, Marlborough, MA)
cellblocks were also prepared and the sections
were stained with hematoxylin and eosin (H and E).
Immunohistochemical (IHC) stains were performed
on the cellblock sections at our institution on the
DAKO Autostainer (DAKO, Carpinteria, CA).

RESULTS

A total of 19 cases of sarcomas involving body
cavities were identified. These include 5rhabdomyo-
sarcomas (4 alveolar and 1 embryonal), 4 osteosar-
comas, 4 Ewing sarcomas (ES), 2 leiomyosarcomas,
2 high-grade endometrial stromal sarcomas
(HG-ESS)., 1 myxoid liposarcoma, and 1 clear cell
sarcoma. The body cavities were pleural in 11
cases, peritoneal in 7, and pericardial in 1 case. The
patients ranged in age from 4 to 88 years old (medi-
an: 28.6 years) with a male fo female rafio of 0.3:1.0.
All but 2 patients (17/19; 89.5%) had a pre-existing
history of sarcoma. Two patients with alveolar
rhabdomyosarcomas presented with malignant
effusions as their first manifestation. For cases with a
preexisting history, the time from the initial diagnosis
of sarcoma to body cavity involvement ranged
from 3 weeks to 8.9 years (median: 26.7 months).
Cellblocks yielded adequate cellularity for diagno-
sis and IHCs in 14/19 cases. Based on the cytomor-
phologic findings in ThinPrep, the cases were
divided into three distinct patterns:

1. Glandular cell pattern characterized by large
epithelioid cells with  abundant vacuolated
cytoplasm (3 cases).

2. Pleomorphic single-cell pattern characterized by
large highly atypical cells with irregular and often
multilobulated nuclei (6 cases).

3. Small round blue cell pattern characterized by
dyscohesive small to intermediate-sized cells with a
high nuclear to cytoplasmic (NC) ratio (10 cases).
The clinicopathologic findings of these 19 cases are
summarized in Table 1.
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Table 1: Clinical and cytomorphologic features of sarcomas involving body cavity fluids.
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Cases with Glandular Cell Pattern

Three cases of metastatic sarcoma in our study
showed a glandular cell pattern in ThinPrep attribut-
able to their epithelioid appearance and vacuolat-
ed cytoplasm. These include one case each of
myxoid liposarcoma, osteosarcoma, and clear cell
sarcoma. Their morphological features are illustrat-
ed in Figure 1. Myxoid liposarcoma presented as
large atypical epithelioid cells with round to
spindled nuclei, fine chromatin, prominent nucleoli,
and abundant vacuolated cytoplasm (Figure 1A -
case 1).In the cellblock, these cells were positive for
desmin and S100 while negative for CKS5, calretinin,
and, AE1/AE3. Osteoblastic osteosarcoma showed
clusters of epithelioid cells with coarse chromatin,
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iregular nuclear contours, prominent nucleoli, and
a small amount of vacuolated cytoplasm (Figure 1B
— case 2). Only scant neoplastic cells were found in
the cellblock that was negative for AE1/AES,
MOC31, $100, D2-40, SMA, and CK5 excluding other
entities in the differential diagnosis. Clear cell sarco-
ma showed cohesive clusters of large epithelioid
cells with irregular nuclear contours, fine chromatin,
prominent nucleoli, and abundantly clear to foamy
cytoplasm (Figure 1C and D - case 3). In the
cellblock, these cells were positive for HMB45, S-100,
and vimentin while negative for AE1/AE3, MOC3T,
and CAMS.2, confirming the diagnosis. The clinical
and pathologic findings of these 3 cases are summa-
rized in Table 1 (cases 1-3).
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Figure 1: Sarcomas in body fluids showing glandular cell pattern.

A. Myxoid liposarcoma involving pleural fluid (Case 1), large atypical epithelioid cells with round to spindled nuclei, fine
chromatin, prominent nucleoli, and abundant vacuolated cytoplasm are seen (black arrows) (Papanicolaou stain, x400)
B. Metastatic osteosarcoma in pleural fluid (Case 2), a cluster of large atypical cells with coarse chromatin, prominent
nucleoli, and a small amount of vacuolated cytoplasm is shown (black arrow) (Papanicolaou stain, x400)

C. Clear cell sarcoma involving pleural cavity (Case 3), a cohesive cluster of large epithelioid cells with irregular nuclear
contours, fine chromatin, prominent nucleoli, and abundant clear cytoplasm is present (black arrow) (C-Papanicolaou

stain, x400)

D. Case 3 continued, with clear cell sarcoma in pleural fluid manifesting as atypical epithelioid cells with abundant foamy

cytoplasm (black arrow) (D- Papanicolaou stain, x200)

Cases with Pleomorphic Single-cell Pattern

Six sarcoma cases in our study showed a pleomor-
phic single-cell pattern in body fluid ThinPreps
characterized by their highly atypical and occasion-
ally bizarre morphology. These include two cases
each of high-grade leiomyosarcoma, osteosarco-
ma, and HG-ESS of the uterus. Their morphological
features are shown in Figure 2. The two cases of
leiomyosarcoma showed large highly atypical cells
with hyperchromatic and often multilobulated
nuclei with coarse chromatin (Figure 2 A and B -
cases 4 and 5). A few spindle cells with cenfrally
located ovoid and hyperchromatic nuclei and
diffusely granular cytoplasm were also seen in one
case (Figure 2A-blue arrows). Cellblock showed a
few scattered bizarre cells as well as a few spindle
cells that were positive for SMA and desmin in case
5 while case 4 was acellular.

The two cases of metastatic osteosarcoma in
pleural fluid showed singly scattered highly atypical
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large cells with irregular and often eccentrically
located nuclei, coarse chromatin, and prominent
nucleoli (Figure 2 C and D - cases é and 7). One
case showed abundant finely granular cytoplasm
(Figure 2D-black arrows) as well as a few spindle
cells with wrinkled hyperchromatic nuclei (Figure
2D-blue arrow). Cellblock was acellular in one case
while the other showed occasional sarcomatoid
cells. Both patients had biopsy-proven lung metasta-
ses. The two cases of uterine HG-ESS presented as
highly atypical singly scattered and loosely aggre-
gating large cells with irregular and often multilobu-
lated nuclei, coarse chromatin, and prominent
nucleoli (Figure 2 Eand F—cases 8 and 9) in peritone-
al cavity ThinPreps. Cellblock showed large neoplas-
fic cells that were partially positive for CD10 and ER
IHCs in one case while no neoplastic cells were
found in the other. The clinical and pathologic
findings of these é cases are summarized in Table 1
(cases 4-9).
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Figure 2: Sarcomas in body cavities showing pleomorphic single-cell pattern.

A. High-grade leiomyosarcoma in ascitic fluid (case 4), large atypical cells with hyperchromatic and irregular nuclei,
coarse chromatin, and stripped cytoplasm are shown (black arrow). In addition, a few spindle cells with centrally located
ovoid and hyperchromatic nuclei and diffusely granular cytoplasm are also present (blue arrows) (Papanicolaou stain,
x400)

B. Another case of high-grade leiomyosarcoma in peritoneal washing specimen (case 5), two scattered large cells with
bizarre multilobulated nuclei and coarse chromatin are present (black arrows) (Papanicolaou stain, x400)

C. Metastatic osteosarcoma in the pleural cavity (case 6), a few scattered large cells with irregular nuclei, coarse chroma-
tin, and high nuclear to cytoplasmic (NC) ratio are seen (black arrow) (Papanicolaou stain, x400)

D. Another case of metastatic osteosarcoma in the pleural cavity (case 7), two singly scattered large atypical cells with
eccentrically located round nuclei, coarse chromatin, prominent nucleoli, and abundant finely granular cytoplasm are
present (black arrows). In addition, spindle cells with wrinkled hyperchromatic nuclei are also seen (blue arrow) (Papanico-
laou stain, x400)

E. High-grade endometrial stromal sarcoma in peritoneal washing specimen (case 8), numerous singly scattered as well as
cohesive highly atypical large cells with multilobulated nuclei and prominent nucleoli are shown (black arrow) (Papanico-
laou stain, x400)

F. Another case of high-grade endometrial stromal sarcoma in ascitic fluid (case 9), scattered large atypical cells with high
NC ratio, round fto irregular nuclei, coarse chromatin, and prominent nucleoli are present (black arrow) (Papanicolaou
stain, x400)

Cases with Small Round Blue Cell Pattern A-E — cases 10-14). One case showed scattered
Ten cases in our study showed a small round blue fingible body macrophages (Figure 3B-blue arrow),
cell pattern characterized by singly scattered small mitotic figures, and apoptotic debris. Cells with
to intermediate-sized cells with a high NC ratio. eccenfric nuclei and dense cytoplasm suggestive
These include 5 cases of rhabdomyosarcoma (4 of rhabdomyoblastic differentiation were only seen
alveolar and 1 embryonal subtype), 4 ES, and 1 in one case (Figure 3D, red arrow). Two cases

small cell variant of osteosarcoma. Figures 3 and 4 presentfed with a malignant effusion as their first
illustrate the morphologic findings of all 10 cases. presentation (cases 11 and 14). IHCs for desmin,
ThinPrep in rhabdomyosarcoma cases showed myogenin, and myo-D1 on the cellblock aided in a
singly scattered and rarely cohesive small cells with definitive diagnosis in 4 cases while one case was
high NC ratio, round fo slightly irregular nuclei, fine acellular.

chromatin, and multiple pinpoint nucleoli (Figure 3
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Figure 3: Sarcomas in body fluids showing small round blue cell pattern.

A. Alveolar rhabdomyosarcoma in ascitic fluid (case 10), singly scattered and rarely cohesive small to intermediate-sized
atypical cells with high NC ratio, round nuclei, fine chromatin, and multiple pinpoint nucleoli are shown (black arrow)
(Papanicolaou stain, x400)

B. Alveolar rhabdomyosarcoma presents with massive ascites (case 11), numerous dyscohesive intermediate-sized cells
with high NC ratio, irregular nuclear contours, fine chromatin, and eccentric small nucleoli are present (black arrows). A
tingible body macrophage can also be seen (blue arrow) (Papanicolaou stain, x200)

C. Embryonal rhabdomyosarcoma in peritoneal fluid (case 12), scattered small to intermediate-sized cells with high NC ratio,
round nuclei, clumped chromatin, and inconspicuous nucleoli can be seen (black arrows) (Papanicolaou stain, x400)

D. Alveolar rhabdomyosarcoma involving pleural fluid (case 13), singly scattered small fo intermediate-sized cells with high
NC ratio, round to slightly iregular nuclear contours, fine chromatin, and prominent nucleoli are present (black arrow). In
addition, two cells with eccentric nuclei and dense cytoplasm suggestive of rhabdomyoblastic differentiation are also
seen (red arrows) (Papanicolaou stain, x400)

E. Alveolar rhabdomyosarcoma involving pleural fluid (case 14), singly scattered small to intermediate-sized cells with high
NC ratio, round to slightly irregular nuclear contours, fine chromatin, and pinpoint nucleoli are present (black arrow)
(Papanicolaou stain, x400)

F. Small cell variant of osteosarcoma in pleural fluid (case 15), singly scattered large cells with high NC ratio, irregular
eccentric nuclei, fine chromatin, and prominent nucleoli are seen (black arrow) (Papanicolaou stain, x600)
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Figure 4: Ewing sarcoma in body fluids showing small round blue cell pattern.

A. Ewing sarcoma involving pleural cavity (case 16), singly scattered small cells with high NC ratio, round to slightly iregular
nuclear contours, granular chromatin, and inconspicuous nucleoli resembling lymphocytes can be seen (black arrows)
(Papanicolaou stain, x400)

B. Ewing sarcoma involving pleural cavity (case 17), small to intermediate-sized singly scattered cells with stripped
cytoplasm, irregular nuclear contours, stippled chromatin, and rare small nucleoli are present (black arrows) (Papanico-
laou stain, x400)

C. Ewing sarcoma recurring as pleural effusion (case 18), loosely clustered as well as singly scattered intermediate-sized
atypical cells with high NC ratio, round to irregular nuclear contours, finely granular chromatin, and inconspicuous nucleoli
are shown (black arrow) (Papanicolaou stain, x400)

D. Large cell variant of Ewing sarcoma in pericardial fluid (Case 19), singly scattered as well as clustering intermediate to
large atypical cells with round nuclei, coarse chromatin, multiple nucleoli, and a small rim of coarse cytoplasm can be

seen (black arrows) (Papanicolaou stain, x400)

Also included in the small round blue cell category
were 4 cases of ES and 1 case of small cell osteosar-
coma. The patient with osteosarcoma had a known
history of the small cell variant and presented with
bilateral pulmonary metastases as well as pleural
effusion (Figure 3F - case 15). In ThinPrep it
appeared as single scattered intermediate-sized
cells with high NC ratio, fine chromatin, and promi-
nent nucleoli (Figure 3F). Three of the four ES cases
showed singly scaftered small cells with high NC
ratio, round to slightly irregular nuclear contours,
granular chromatin, and inconspicuous nucleoli
(Figure 4 A-C — cases 16-18). One case of large cell
variant of ES presented with pericardial effusion and
showed singly scattered and clustering intermedi-
ate to large atypical cells with round nuclei, coarse
chromatin, multiple nucleoli, and a small rim of
coarse cytoplasm (Figure 4F). IHCs for CD99 and
FLI-1 aided in a definitive diagnosis in all 4 cases. The
clinical and pathologic features of these 10 cases
are summarized in Table 1 (cases 10-19).
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DISCUSSION

Most existing literature describing the cytomorpho-
logic features of sarcomas comes from FNA and TPs
of targeted lesions hence, recognizing them in
liquid-based cytologic preparations is challenging.
This study describes the cytomorphologic features
of sarcomas in liquid-based ThinPrep specimens
from body cavity fluids in one of the largest series to
date. Our study highlights the pronounced cytomor-
phologic heterogeneity shown by metastatic sarco-
mas in body cavity fluid ThinPrep specimens that
often overlaps with other more common malignant
entities. As illustrated in our study, sarcomas with
glandular cell patterns show abundant vacuolated
cytoplasmresembling well-differentiated adenocar-
cinomas. Sarcomas with pleomorphic single-cell
patterns mimic other high-grade neoplasms such as
melanoma, large cell lymphoma, and poorly
differentiated carcinoma. Those with a small round
blue cell morphology imitate neuroendocrine
carcinomas and hematolymphoid tumors. Recogni-
fion of this vast morphologic spectrum shown by
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sarcomas in body fluid specimens combined with
careful clinical correlation and judicious use of
immunohistochemistry can help avoid these
diagnostic pitfalls.

The most common sarcoma involving body fluid in
our study was rhabdomyosarcoma, a malignant
neoplasm of skeletal muscle origin. It is the most
common mesenchymal neoplasm in children and
young adults®. The two most common subtypes are
embryonal and alveolar rhabdomyosarcoma. The
embryonal type usually manifests in the first decade
of life and typically involves the head and neck,
genitourinary system, or trunk while the alveolar
subtype is a disease of adolescents and young
adults and is characterized by PAX3:FOXOI or
PAX7:FOXOI franslocationst. In FNA and TPs, both
subtypes show moderate to high cellularity
composed predominantly of isolated cells with a
high NC ratio and significant nuclear pleomorphism.
Some cells are described to have eccentric nuclei
with inclusion like cytoplasmic condensations
suggestive of rhabdomyoblastic differentiation.
Other features of skeletal muscle differentiation
such as cytoplasmic cross-striations and tadpole-
shaped nuclei are only seen in rare instances’®.

Our study includes 5 cases of rhabdomyosarcoma
in body cavity fluids including 4 alveolar and 1
embryonal subtype. All 5 cases showed a small
round blue cell pattern characterized by variably
sized dyscohesive cells with a high NC ratio. All 4
cases of alveolar rhabdomyosarcoma displayed
small fo infermediate-sized cells with fine chromatin
(Figure 3, A, B, D, E). 3 cases showed very small
peripherally located nucleoli while one case
showed multiple prominent nucleoli. Cells with
eccentric nuclei and dense cytoplasm suggestive
of rhabdomyoblastic differentiation were only seen
in 1 case (Figure 3D-red arrow). Additionally, one
case showed a background rich in apoptotic
debris, mitotic figures, and tingible body macro-
phages (Figure 3B). One case of embryonal rhabdo-
myosarcoma showed very blandly appearing singly
scattered cells with a high NC ratfio, clumped
chromatin, and inconspicuous nucleoli, resembling
lymphocytes (Figure 3C). The cellblock was
adequate in 4/5 cases and immunoreactivity for
desmin, myogenin, and myo-D1 confiimed the
diagnosis in all 4 cases. In cases where cellblock is
not available or IHC is inconclusive, fluorescence in
situ hybridization (FISH) analysis for FOXO1 can be
performed on the body fluid for alveolar rhabdo-
myosarcoma. Interestingly, 2 cases of alveolar
rhabdomyosarcoma (1 pleural and 1 peritoneal)
had no prior history, and both patients presented
with large effusions as their first manifestation. Other
reports of atypical manifestations of alveolar
rhabdomyosarcoma as body cavity effusions and
leukemic phase have been described in the
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literature? 12,

The second most common sarcomas involving
body cavity fluids in our study were metastatic
osteosarcoma and ES (4 cases each). Osteosarco-
mas cause malignant effusions in exceedingly rare
instances. In FNA and TP specimens, they have
been described to show a wide spectrum of
morphologic findings ranging from anaplastic highly
pleomorphic single cells to cohesive clusters and
primitive  neuroectodermal fumor (PNET) like
patterns in the small cell variant' 4,

Romanowsky stains such as Giemsa and Diff-Quik
on cytologic preparations from fissue biopsies are
extremely helpful in finding osteoid matrix material.
Diagnosing osteosarcomas in body cavity fluids,
however, is extremely challenging due to their
highly variable morphology. Furthermore, the
osteoid matrix material may be absent in ThinPrep
specimens and when present may be difficult fo
recognize on Pap stain. Two out of four cases in our
study showed a pleomorphic single-cell pattern
with coarse chromatin (Figure 2C and D) resembling
a poorly differentiated carcinoma. One case
showed a glandular cell pattern (Figure 1B) resem-
bling metastatic adenocarcinoma. The fourth case
was a small cell variant of osteosarcoma and
showed a small round blue cell pattern mimicking a
PNET or a lymphoma (Figure 3F). The cellblock failed
to reveal any distinguishable osteoid in all 4 cases.
IHC has limited utility in the diagnosis of osteosarco-
mas as there are no specific markers and many
osteosarcomas can show heterogenous immuno-
phenotypes which overlap with other sarcomas, as
well as carcinomas, melanomas, and mesothelio-
mas'®. Due to these limitations, knowledge of the
past medical history and clinical findings is critical in
reaching the correct diagnosis.

Our study includes 4 cases of ES which is the second
most common malignant bone tumor in children
and young adulfs that commonly metastasizes to
the lungs. However, malignant effusions due to ES
are rare and occur in less than 10% of the patients'®.
In cytologic specimens, classic ES typically displays
a small round blue cell pattern characterized by
dyscohesive and loosely cohesive cells that are
larger than a small lymphocyte with a high NC ratio
and show finely granular chromatin and inconspicu-
ous nucleoli. Some cells display nuclear molding
and rarely pseudorosettes can be seen'. The rare
large cell/atypical variant of ES comprises only 5%
of all cases and as the name implies shows larger
and more pleomorphic cells’®. CD99 and FLIT IHCs
combined with molecular festing for EWSRI
rearrangements can distinguish ES from other small
round blue cell tumors in nearly all cases. Three out
of four cases in our study involved the pleural cavity.
All 3 displayed the classic small round blue cell
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morphology showing singly scatftered and loosely
cohesive small fo intermediate-sized single cells with
high NC ratio, round to irregular nuclei, finely granu-
lar/stippled chromatin, and inconspicuous nucleoli
(Figure 4, A-C). Two cases showed possible nuclear
molding (Figure 4 C and D, black arrows). This study
also includes one case of atypical/large cell ES
involving pericardial fluid. This case showed large
atypical scattered and cohesive cells with coarse
chromatin, multiple nucleoli, and a small rim of
coarse cytoplasm (Figure 4D). IHCs for CD99 and
FLI-1 on the cellblock aided in a definitive diagnosis
in all 4 cases.

This study also includes 4 cases of uterine sarcomas
involving the peritoneal cavity. These include two
cases each of high-grade leiomyosarcoma and
HG-ESS. Peritoneal cavity involvement is seen in
uterine sarcomas in less than 10% of cases with the
most common subtype being leiomyosarcoma
followed by endometrial stromal sarcoma and
adenosarcoma'??, All 4 cases of uterine sarcomas
in our study showed a pleomorphic single-cell
pattern resembling poorly differentiated carcino-
ma. One case of leiomyosarcoma showed naked
nuclei and occasional spindle cells with centrally
located oval, pyknotic, and hyperchromatic nuclei
and diffusely granular cytoplasm resembling a
squamous cell carcinoma (Figure 2A). Cohesive
clusters and fascicles of spindle cells with rigid
edges described in FNA and TP specimens were not
seen in the ThinPreps?. Both cases of HG-ESS
showed singly scaftered and loosely clustered
highly atypical cells with coarse chromatin and
multiple prominent nucleoli. One case showed
occasional cells with large multilobulated nuclei
and dense cytoplasm (Figure 2E) while the second
case showed cells with large monolobate nuclei
with stripped cytoplasm (Figure 2F). Lastly, there was
1 case each of myxoid liposarcoma and clear cell
sarcoma involving pleural fluid. Both showed a
glandular cell pattern. The ThinPrep in myxoid
liposarcoma showed lipoblasts with abundant
vacuolated cytoplasm (Figure 1A) mimicking a
well-differentiated adenocarcinoma. The granular
myxoid matrix and delicate thin-walled capillaries
seen in cytologic preparations from tissue biopsy
specimens were not seenin the ThinPrep??. Metastat-
ic clear cell sarcoma manifested as singly scattered
and a few ftightly cohesive clusters of epithelioid
cells with prominent nucleoli and abundantly clear
to foamy cytoplasm also resembling a well-differen-
fiated adenocarcinoma (Figure 1C and D). Due to
the distinctive immunoprofile (HMB45 and S-100
positivity) a diagnosis of clear cell sarcoma was
easily made on the cellblock.

Given this extensive cytomorphologic heterogene-
ity and the rarity of sarcomas in body cavity fluids,
careful correlation with clinical history, presentation,
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imaging features, concurrent histology, immunophe-
notype, and cytogenetic/molecular findings is
crucial for accurate diagnosis

CONCLUSION

In summary, sarcomas involving body cavity fluids
display a broad spectrum of morphologic findings
that can mimic other neoplasms and pose a signifi-
cant diagnostic challenge. Rhabdomyosarcomas
typically display a dyscohesive small round blue cell
pattern and can rarely show rhabdomyoblasts.
Metastatic osteosarcomas display highly variable
morphology ranging from highly pleomorphic large
cells to small round blue cells in the small cell
variant. ES predominantly manifests as small round
blue cells but can show large atypical cells with
prominent nucleoli in the large cell variant.
High-grade leiomyosarcomas and HG-ESS in
ThinPrep body cavity fluids show highly pleomorphic
large cells while clear cell sarcoma and myxoid
liposarcoma show cohesive clusters of epithelioid
cells with abundant clear cytoplasm resembling
well-differentiated adenocarcinomas. Given the
vast cytomorphologic heterogeneity and the rarity
of sarcomas involving body cavity fluids, careful
correlation  with  clinical history, presentation,
imaging features, concurrent histology, immunophe-
notype, and cytogenetic/molecular alterations is
crucial for accurate diagnosis.
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