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Distinction Between Reactive Mesothelial and Carcinoma Cells in
Serous Effusions by Mucin- and Immuno-cytochemical Panel

Byung Heon Kim, M.D.

Department of Anatomic Pathology, Masan Samsung Hospital,

College of Medicine, Sung Kyun Kwan University, Korea

The cytologic distinction of carcinoma cells from reactive mesothelial cells can be
difficult, especially in specimens containing abundant reactive mesothelial cells and
inflammatory cells with scant carcinoma cells. This study evaluates the usefulness of
mucin and immunocytochemistry for discrimination between reactive mesothelial cells
and carcinoma cells, and sensitivity and specificity of these stains for the detection
of metastatic carcinoma in serous effusions. Immunocytochemical panel including
mucin cytochemistry with the periodic acid-Schiff(PAS) reaction after or without
diastase digestion was undertaken on 127 serous effusion specimens with
histologically confirmed diagnoses. The specimens including cell smears and cell
blocks were stained with PAS and antibodies to carcinoembryonic antigen(CEA),
epithelial membrane antigen(EMA), cytokeratin{(CK), and vimentin. The sensitivities of
these stains for metastatic carcinoma(127 cases) were 49%(46/94) in PAS,
48%(60/124) in CEA, 89%(97/109) in EMA, 88%(93/106) in CK, and 25%(20/81) in
vimentin, The sensitivities of stains for reactive mesothelial cells(36 cases) were
19%(7/36) in EMA, 78%(28/36) in CK, and 75%(27/36) in vimentin. The PAS and
CEA stains were not reacted with all cases of benign reactive serous effusions
containing abundant reactive mesothelial cells. The specificities of stains for meta-
static carcinoma(127 cases) were 100% in PAS, 100% in CEA, 81% in EMA, 22% in
CK, and 25% in vimentin. The optimal combination of stains for use in a panel was
PAS and CEA. Combined results from these two stains vyielded an advanced
sensitivity of 8% in PAS and 4% in CEA for metastatic carcinoma. EMA was
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also cosiderably useful for identification of carcinoma cells. CK and vimentin were
not suitable for distinguishing between reactive mesothelial cells and carcinoma cells,

Key words: Serous effusion cytology, Mucin cytochemistry, Immunocytochemistry
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0%0/2), 2= 0%0/1), B& 0%0/1) B 4%

Table 1. Results of Mucin Cytochemistry and
Immunocytochemical Panel in Benign and Malignant
Serous Effusions

Malignant effusion  Benign Effusion

Stains (%) (%)

PAS 46/ 94(49) 0/36( 0)
CEA 60/124(48) 0/36( 0)
EMA 97/109(89) 7/36(19)
CK 93/106(88) 28/36(78)
Vimentin 20/ 81(25) 27/36(75)

PAS: periodic acid-Schiff stain
CEA: carcinoembryonic antigen

. EMA: epithelial membrane antigen

CK: cytokeratin
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Table 2. Results of mucin cytochemistry and immunocytochemical pane!l according to primary tumor site and

histologic type

Stains PAS CEA EMA CK Vimentin
Primary site (n=94) (n=124) (n=109) (n=106) (n=81)
Lung
AC 17/22 17/28 23/23 20/21 3/15
SCC 1/5 2/8 4/6 5/5 0/3
SMCC 0/1 0/4 1/4 2/4 0/2
LCC 1/1 2/2 22 2/2 12
Breast AC 2/2 2/2 2/2 1/2
Esophagus SCC 0/1 1/1 /1 1/1
Stomach AC 17/32 23/46 36/40 34/40 5/30
Duodenum AC 1/1 0/1 /1 i1 1/1
Colon AC 1/3 4/4 4/4 33 12
Liver
AC 1/2 2/3 33 3/3 2/3
HCC 0/1 012 12 1/2 02
CBD AC 0/1 1/1 1/1 171 171
Pancreas AC 12 212 11 2R 0/1
Kidney RCC 0/1 0/1 1/1 1/1 1/1
UB TCC 1/1 0/1 1/1 1/1 0/1
Prostate AC /1
Ovary
MCA 1/4 2/3 3/3 3/3 0/3
SCA 0/8 0/7 6/7 717 317
CL 1/1 0/1 1/1 1/1 1/1
Endometrium AC 0/2 02 1/2 2/2 02
Cervix
AC 1/1 12 22 1/2 0/2
scc 02 0/2 12 12 12
Total(%) 46/94(49) 60/124(48) 97/109(89) 93/106(88) 20/81(25)

PAS: Periodic acid-Schiff, CEA: Carcinoembryonic antigen, EMA: Epithelial membrane antigen, CBD: Common bile duct,
CK: Cytokeratin, CL: Clear cell carcinoma, HCC: Hepatocellular carcinoma, LCC: Large cell carcinoma, MCA: Mucinous
adenocarcinoma, PC: Papillary carcinoma, RCC: Renal cell carcinoma, SCA: Serous adenocarcinoma, SCC: Squamous cell
carcinoma, SMCC: Small cell carcinoma, TCC: Transitional cell carcinoma, UB: Urinary bladder
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Fig. 1. Mucin and immunocytochemical panel of carcinomatous peritoneal effusions from gastric carcinomas.
Carcinomatous celis are strongly positive with PAS(A), CEA(B), EMA(C) and vimentin(D). Carcinoma cells{D) and
reactive mesothelial cells with mononuclear leukocytes are synchronously expressed with vimentin. Inset is high
magnification( X 400) of arrowed area(B)(A; X400, B; x40, C; X400, D; x400). ’

Fig. 2. Mucin and immunocytochemical panel of pleural effusion from pneumonia. Reactive mesothelial cells
show no reaction for PAS(A), CEA(B), EMA(C) and weakly or moderately positive reaction for vimentin(D) (A, B,
C, and D; x400).
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