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Cytologic Analysis of Malignant Effusion

Sang Pyo Kim, M.D., Ji Yeon Bae, M.D.,
Kwan Kyu Park, M.D., Kun Young Kwon, M.D., Sang Sook Lee, M.D.,
Eun Sook Chang, M.D. and Chung Sook Kim, M.D.*

Department of Pathology, Institute for Medical Science,
Keimyung University School of Medicine, and Department of Clinical Pathology,

Yeongnam Unversity School of Medicine*

Eighty cases of malignant effusion were cytologically studied to elucidate the incidence
of primary tumor site and cytologic characteristics of each tumor types. Eighty fluid
specimens were composed of 43 ascitic, 35 pleural, and 2 pericardial effusion and pri-
mary tumor site had been confirmed by histology. The frequent primary sites were
stomach (22 cases, 28%), lung (21 cases, 26%), ovary (11 cases, 14%), liver (7 cases, 9%),
and breast(4 cases, 5%). The principal malignant tumors were adenocarcinoma (56
cases, 70%), squamous cell carcinoma (7 cases, 9%), liver cell carcinoma (7 cases, 9%),
small cell carcinoma (4 cases, 5%), and non-Hodgkin's lymphoma (4 cases, 5%). The dis-
tinctive cytologic findings according to primary tumor types were as follows; the gastric
adenocarcinomas were mainly characterized by isolated cells and irregular clusters
sometimes with signet ring cells. Papillary serous cystadenocarcinoma of ovary showed
frequently papillary clusters and occasional psammoma bodies. Breast carcinoma of
ductal type showed cell balls with smooth margins. Colonic adenocarcinoma showed
rather irregular clusters or palisading pattern of cylindrical cells. Metastatic squamous
cell carcinoma, liver cell carcinoma, small cell carcinoma, and non-Hodgkin's lymphoma
showed also characteristic features. These findings indicate that the cytological features
observed in the great majority of malignant effusion are similar to those of primary tumor
types, which are very helpful to indentify the primary tumor site.
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Table 1. Primary tumor types confirmed at cytologic and histologic examination based on studies in 18 cases

of malignant effusions

Histologic type / Primary tumor site No.(%) Peritoneal Pleural Pericardial
Adenocarcinoma 56 (70%)
Stomach 20 12 8
Lung 11 10 1
Ovary 11 11
Breast 4 1 3
Common bile duct 3 2 1
Fallopian tube 2 2
Large bowel 2 2
Pancreas 1 1
Endometrium 1 1
Peritoneum 1 1
Squamous carcinoma 7( 9%)
Lung 6 6
Esophagus 1 1
Liver cell carcinoma 7( 9%)
Liver 7 7
Small cell carcinoma 4( 5%)
Lung 4 4
Non-Hodgkin’s lymphoma 4( 5%)
Lymph node 2 2
Stomach 2 2
Ganglioneuroblastoma 1( 1%)
Adrenal gland 1 1
Choriocarcinoma 1( 1%)
Testis 1( 1%) 1
Total 80, 43 35 2
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Table 2. Primary tumor site of malignant effusion based on studies in 80 cases

Primary tumor site No.(M/F) Peritoneal Pleural Pericardial
Stomach 22(8/14) 14 8
Lung 21(17/4) 20 1
Ovary 11(0/11) 11
Liver 7(6/1) 7
Breast 4(0/4) 1 3

Common bile duct 3(2/1) 2 1

Fallopian tube 2(0/2) 2

Lymph node 2(1/1) 2

Large bowel 2(2/0) 2

Pancreas 1(0/1) 1

Endometrium 1(0/1) 1

Peritoneum 1(0/1) 1

Esophagus 1(1/0) 1

Adrenal 1(1/0) 1

Testis 1(1/0) 1

Total 80 (39/41) 43 35 2
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Fig. 1. Diffuse type of gastric adenocarcinoma.
Note pleomorphic hyperchromatic isolated tumor
cells with distinct cytoplasm and occasional signet
ring cells (Papanicolaou, X 400).
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Fig. 2. Intestinal type of gastric adenocarcinoma.
Typical adenomatous cluster of tumor cells with
prominent nucleoli (Papanicolaou, X 400).
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Fig. 3. Pulmonary adenocarcinoma. The tumor
cells are arranged in clumps. Note large vesicular
nuclei with fine chromatin and multiple prominent
nucleoli (Papanicolaou, X 400).
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Fig. 4. Papillary serous adenocarcinoma of ovary.
Note Papillary clusters of tumor cells and scattered
psammoma bodies (H&E, X 400).
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Fig. 5. Mucinous cystadenocarcinoma of ovary.
Note papillary clusters of malignant cells with large
cytoplasmic vacuoles (Papanicolaou, X 400).

Fig. 6. Ductal carcinoma of breast. Cannonball
aggregates of tumor cells consisting of dense gran-
ular nuclei with prominent nucleoli and scanty cyto-
plasm (Papanicolaou, X 400)..
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Fig. 7. Squamous cell carcinoma of lung. The
tumor cells show angulated nuclei with abundant
cytoplasmic keratinization (Papanicolaou, X 400).
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Fig. 8.
mor cells with prominent nucleoli and abundant

Liver cell carcinoma. Note binucleated tu-

cytoplasm containing bile pigments (Papanicolaou,
X 400).
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Fig. 9. Small cell carcinoma of lung. The tumor
cells show small nuclei with molding and scanty
cytoplasm (Papanicolaou, X 400).

Fig. 10. Non-Hodgkin's lymphoma. Note sheets of
atypical lymphoid cells sometimes with mitoses (Pap-
anicolaou, X 400).
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