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Analysis of Leptomeningeal Metastasis in Cerebrospinal Fluid

Ilseon Hwang, Joon Seon Song and Gyungyub Gong

Department of Pathology, University of Ulsan College of Medicine, Asan Medical Center, Seoul,

The confirmative diagnosis of leptomeningeal metastasis depends on detecting malignant cells
on the cytologic examination of cerebrospinal fluid (CSF). The presence of leptomeningeal
metastasis is a very important factor to determine the aggressiveness of treatment. We ana-
lyzed 273 cases that were diagnosed as malignancies on the CSF cytology. The most common
metastatic carcinoma was lung cancer (76 cases, 27.8%). There were 49 cases (17.9%) and
40 cases (14.7%) of breast and stomach cancers, respectively. There were 49 cases (17.9%)
of lymphoma and 40 cases (14.7%) of leukemia. There were 19 cases of other types of can-
cer (6.9%). For the cases of primary lung cancer, there were 60 cases (78.9%) of adenocar-
cinoma and 7 cases (9.2%) of squamous cell carcinoma, but only 4 cases (5.3%) of small cell
carcinoma. For the case of breast cancer, all of those were invasive ductal carcinoma and 25
cases (51.0%) were grade 3. Diffuse large B-cell lymphoma was the most common type of all
metastatic lymphomas (22 cases, 44.9%) and lymphoblastic lymphoma was the second most
common (8 cases, 16.3%). In our hospital, the most common leptomeningeal metastasis was
adenocarcinoma of the lung, and breast cancer and lymphoma were the second most com-
mon. On CSF cytology, malignancies that have a tendency towards CSF metastasis should
be carefully examined for to select the proper treatment.
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Table 1. Classification of malignancy in CSF cytology

Histologic feature No. of cases (%)
Metastatic carcinoma 176 (64.5)
Malignant lymphoma 49 (17.9)
Leukemia 40(14.7)
Others 8(2.9)

Total 273 (100)

CSF, cerebrospinal fluid; No, number.

Table 2. Primary organs of metastatic carcinomas

Organ (No, %) Histologic type No (%)
Lung (76, 43.2) Non-small cell carcinoma 72 (40.9)
Adenocarcinoma 60 (34.1)

Squamous cell carcinoma 7(4.0)

Adenosquamous carcinoma 1(0.5)

Large cell neuroendocrine carinoma 1(0.5)

Unclassified 3(1.7)

Small cell carcinoma 4(2.3)
Breast (49, 27.8) Invasive ductal carcinoma 49 (27.8)
Stomach (40, 22.7)  Adenocarcinoma 29 (16.5)

Signet ring cell carcinoma 10(5.7)

Mucinous carcinoma 1(0.5)

Others (11, 6.3) 11(6.3)
Total 176 (100)
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Table 3. Types of lymphoreticular malignancy

Type of tumor (No, %) Histologic feature No (%)
Malignant lymphoma  Diffuse large B-cell lymphoma 22 (24.7)
(49, 55.1) Lymphoblastic lymphoma 8(9.0)

Burkitt lymphoma 4 (4.5)
NK/T-cell ymphoma 3(3.4)
Peripheral T-cell lymphoma 2(2.2)
Others 10(11.2)
Leukemia Acute lymphoblastic leukemia 19(21.3)
(40, 44.9) Acute myeloblastic leukemia 19(21.3)
Chronic myelocytic leukemia 1(1.1)
Acute mixed lineage lymphoblastic 1 (1.1)

leukemia
Total 89 (100)
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Fig. 1. Metastatic carcinoma of CSF cytology. (A) Metastatic adenocarcinoma of lung. The tumor shows small clusters of atypical glandu-
lar cells with relatively abundant cytoplasm. (B) Metastatic small cell carcinoma of lung. The tumor cells show hyperchromatic nuclei, scanty
cytoplasm and nuclear molding. (C) Metastatic invasive ductal carcinoma of breast. The tumor cells are scattered and have hyperchro-
matic nuclei and coarse chromatin. (D) Metastatic adenocarcinoma of stomach. A large cluster of tumor cells with prominent nucleoli and
coarse chromatin pattern is present (Papanicolaou stain).
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Fig. 2. CSF involvement of lymphoma and leukemia. (A) Involvement of diffuse large B-cell lymphoma. The tumor cells have hyperchromatic
nuclei and coarse chromatin. (B) Involvement of NK/T cell lymphoma. Atypical lymphoid cells with hyperchomatic nuclei and coarse chro-
matin are present. (C) Infiltration of acute myeloblastic leukemia. Leukemic cells with prominent nucleoli are identified. (D) Infiltration of
acute lymphoblastic leukemia. Lymphoblastic leukemic cells with nuclear atypia are present (Papanicolaou stain).
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