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Cytologic examination of the body cavity fluid is very important
because the specimens represent a significant percentage of nongy-
necologic samples and this cytologic examination may be the first,
best or only chance for making the diagnosis of an underlying malig-
nancy, The purposes of body cavity fluid examination are to correctly
identify cancer cells and if possible, to identify the tumor types and pri-
mary sites when presented with unknown primary tumor sites. The
most important basic differential diagnosis is that of benign and reac-
tive disease vs malignant disease. Reactive mesothelial cells are a con-
sistent population in body cavity fluid, and these are the most versatile
cells in the body. Due to the specific environment of the body cavity,
the exfoliated reactive mesothelial cells may show significant morpho-
logic overlap with the morphology of cancer cells, With a focus on the
differential points between reactive mesothelial cells and metastatic
adenocarcinoma cells, the practical diagnostic approaches, the diag-
nostic clues and the pitfalls to achieve a correct diagnosis are present-
ed in this review.

(Korean J Cytopathol 2008;19(2).72-85)
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1, M| (Body cavity)

o7 2.9 A7e 74 (pleural cavity), A7 pericardial
cavity), ®7¢(abdominal cavity)o] gle.8}, #7-& a2
olojz] 9 F 719 &, F FHoldt B o= ¢
& A (HZ A} parietal layen)d #|, A%, B4 A7) 9]
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(1) ¥)Eke-A MM ¥ (Non-reactive mesothelial cell)

AAAe oA A7E wBsla e FHUAEE ovlsl
o, 24 AHME F3o] #FHA gerh e ¥ F
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D). AE 73734 o83 7L 72 EolAA ¢l &
o] A4 vl DS S HH AT A HY FFE vEA 2
sjjof gir}.

(2) Y34 ZFW M E (Reactive mesothelial cell)
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ol Holgt Al e} ul¢- Gol 7o IE A AA
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g8t AET (cell balhvk 54 R¥E Hol7|x 319
54208 o] FFEFSI Bt AEHe] &
AES T8 R Y& cell-in-cell o] Fei= &3] Fa =}
(Fig. 1).1
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- Carcinoma vs Reactive mesothelium
- Reactive Mesothelium vs Mesothelioma

- Carcinoma vs Mesothelioma
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o 4 P YFATY Fejst 0w FAE 297} 9
of, M3} AL, WA ), £ BAA A
A 59 BEA BAZE B8 447} sictel,
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o} g fARSA 29 4 ik v 7R AR FTAE

Fig. 1. Cytologic features of monolayered sheet of non-reactive mesothelial cells (A) and reactive mesothelial cells (B-D).
Reactive mesothelial cells show abundant dense cytoplasm with frayed margin and vacuolation(B), Bi— or multinucleation(C) and

proliferation sphere formation(D) are common,(Papanicolacu stain),
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Fig. 2. The smear patterns of malignant serous effusion. It may be monomorphic population(A) or dimorphic population(B).
(Papanicolaou stain).
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Table 1. Common primary sites of malignant serous effusions

Pleural effusion Ascites Pericardial effusion
M F M F M F
Lung Breast Gl tract Ovary Lung
Lymphoma/ . Breast
. Female genital tract Pancreas Prostate Breast
leukemia Uterus
Lymphoma/
GI tract Lung yip ] GI tract Lymphoma/leukemia
leukemia
Lymphoma/leukemia Lymphoma
GU tract yimp ' ymp ] /
GI tract leukemia
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Mesothelial cell vs non—-Mesothelial celi

¢

L cell block preparation

Yes No

Immunocytochemical

characterization

. suspicious for malignant cells
repeat cytology examination

Negative Positive A

Mesothelial cell vs non—Mesothelial cell

Morphologic criteria

_— ™~

Mesothelial cell Still uncertain Not mesothelial cell

\

L Clinical correlation 1

Possibility of Do HC possible not possible
malignant mesothelioma
Recommend tissue biopsy / \
comparative pattern recognition
review of primary check age, gender

effusion sity

/N7

consistent with not consisten with
primary primary

Fig. 3. Diagnostic approaches when atypical cells are present in the body cavity fluid, Atypical cells equivocal for malignant cells(A)
and atypical cells unequivocal for malignant celis(B),

The Korean Joumal of Cytopathology Vol 1& No 2 /2008 77




78

2 : ool MEs

dg ' ¥ ~ ; ’ V-t

Fig. 4. Cytologic features of malignant mesothelioma, It shows highly cellular smear with numerous singly scattered cells and irreg—
ular cellular clusters in the smear(A). The clusters retain multiknobby appearance of mesothelial cells(B) and individual cancer cells
show abundant dense endoplasm of mesothelial cell(C).(A~C; Papanicolaou stain). For confirmation of diagnosis, immunohisto—

chemical stains can be applied in this cell block(D; H&E ).
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Table 2, Distinguishing cytologic features of reactive mesothelial cells, malignant mesothelioma and metastatic adenocarcinoma

Reactive mesothelium Mesothelioma Adenocarcinoma
Cellularity Variable high variable
Edge berry-like, scalloped same smooth contour with hard edges
Papillae rare may be may be
Acinar - may be common
Cell sheets may be rare -
Multinucleated sparse frequent may be
Nuclei round, smooth enlarged, round, smooth irregular
Nucleoli may be prominent macronucleoli prominent
N/C ratio low low high
Cytoplasm abundant, dense same variable, not dense
Cytoplasmic border fuzzy tuzzy sharp
2. Hold 2f TS et M2l HEfsH 24 (2) A2 B

(Cell & Pattern analysis)
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Mesothelioma Carcinoma of breast

Various Carcinomas lung

Malignant melanoma stomach

Sarcoma pancreas
prostate

Malignant lymphoma
Childhood malignant tumors
Small cell carcinoma
Lobular carcinoma of breast
Carcinoid/Islet cell tumor
Carcinoma of stomach
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Fig. 5. Various intracytoplasmic materials, clues for histologic typing. These can be cytoplasmic kerain of squamous cell carcino—
ma(A), psammoma bodies in papillary tumor(B ; H&E ), cytoplasmic mucin of signet ring cell carcinoma(C) or cytoplasmic melanin

of malignant melanoma(D).(A, C, D; Papanicolacu stain),
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Fig. 6. Commonly found cellular aggregates in the smear of body cavity fluid, Ball-like cellular aggregates without fibrovascular
cores(proliferationsphere or cell ball{A and B)), papillary structure with fibrovascular core(C), or pseudopapillary structure by adhe—
sion of more than two cell balis(D) can be seen (Papanicolaou stain),

& oujah Zo] o Folg 28}, ) Bt 714 AAs
(Pseudomyxoma peritonei) (Fig. 7C)
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Fig. 7. Diverse cellular patterns in the smear of body cavity fluid, Indian—file pattern shows single row or chain of cancer cells(A),
Acinar arrangement of cancer cells shows central luminal structure(B). In pseudomyxoma peritonei, abundant mucinous materials

can be smeared in the background(C), Not only hematolymphoid malignancy but poorly differentiated carcinoma can show pre—
dominantly scattered isolated cells due to poor cohesion(D) (Papanicolaou stain).
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Fig. 8. Atypical reactive mesothelial cells, Even in benign process, reactive mesothelial celis can have morphologic features quite
similar to those of malignant cells, leading to false positive diagnosis.(Papanicolaou stain).

: - B . A L ’ - . -,
Fig. 9. Immunohistochemical stains of the cell block preparations, Calretinin(A} and CK5(B) are frequently used mesothelial ceil
markers and MOC 31(C) is frequently used epithelial cell marker, Site specific markers, such as TTF-1(D), are very helpful to detect

primary site of metastatic carcinoma, {Immunohistochemical stain),
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