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Cytologic Features and Distribution of Primary Sites of

Malignant Cells in Cerebrospinal Fluid
— Analysis of 1,438 Specimens -

Yeon Mee Kim, M.D., Mi Yeong Jeon, M.D.*, and Je Geun Chi, M.D.

Department of Pathology, Seoul National University College of Medicine and

Simin Hospital*, Seoul, Korea

Cytologic evaluation of cerebrospinal fluid(CSF) is an effective mean for diagnosing
many disorders involving the central nervous systems(CNS). One of the most important
reasons for cytologic examination of CSF is to detect metastatic or primary neoplasms
of the CNS. We did a retrospective study of 1,438 CSF specimens obtained between
1992 and 1996. A total of 1,205 adult and 233 pediatric CSF specimens from 947
patients were accessed at the Department of Pathology of Seoul National University
Hospital and Children’s Hospital, respectively. Among 1,438 CSF cytology specimens,
169 cases(11.8%, 77 patients) including 135 adult cases(59 patients) and 34 pediatric
cases(18 patients) were positive for malignant cells. Diagnoses included 60 metastatic
carcinomas(adult, 60; pediatric, 0); 46 malignant lymphomas(adult, 44; pediatric, 2); 21
leukemias(adult, 20; pediatric, 1); 4 retinoblastomas(adult, 0; pediatric 4); 2 rhabdo-
myosarcomas(adult, 0; pediatric, 2); 1 multiple myeloma(adult, 1; pediatric, 0), and 35
primary CNS neoplasms(adult, 10; pediatric, 25). The most commonly identified
metastatic carcinomas in adults were adenocarcinoma. Their primary sites were the
lung, gastrointestinal tract, and breast in order of frequency. The most common primary
CNS neoplasm in children was medulloblastoma.
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Table 1. Positive cytology in cerebrospinal fluid according to tumor category and age group

No. of malignant cases (%)

Neoplasm No. of patients (%)
Total (%) Adult (%) Children (%)
PCNS tumors 35 (20.7) 10 (7.4) 25 (73.5) 20 (26.0)
Metastatic tumors 134 (79.3) 125 (92.6) 9 (26.5) 57 (74.0)
Carcinoma 60 (44.8) 60 (48.0) 0 (0.0 25 (43.8)
Lymphoma 46 (34.3) 44 (35.2) 2 (222) 19 (33.3)
Leukemia 21 (15.7) 20 (16.0) 1 (1L.1) 8 (14.0)
Retinoblastoma 4 (3.0 0 (0.0 4 (44.5) 3 (5.3
Rhabdomyosarcoma 2 (15) 0 (0.0) 2 (22.2) 1 (1.8)
Multiple myeloma 1 (0.7) 1 (0.8) 0 (0.0 1 (1.8)
Total 169 (100.0) 135 (100.0) 34 (100.0) 77 (100.0)

PCNS: Primary central nervous system tumors

Table 2. Primary site and histologic type of metastatic epithelial neoplasms in cerebrospinal fluid

Primary Site Histologic Type Number of cases (%)
Lung Adenocarcinoma 13 (21.7)
Small cell carcinoma 4 (6.7)
Adenosquamous cell carcinoma 1 (1.7)
Unclassified carcinoma 4 (6.7)
Gastrointestinal tract Adenocarcinoma 17 (28.3)
Breast Invasive ductal carcinoma 14 (23.3)
Paranasal sinus Adenocarcinoma 5 (8.3)
Uterine cervix Squamous cell carcinoma 2 (3.3)
Total 60 (100.0)
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a
M Fig. 1. Cytologic findings of metastatic carcinoma.
"'l- » a) Mucin—-containing small and large anaplastic cells
are seen from the adenosqguamous cell carcinoma
we of the lung (Papanicolaou, x400).

b) Individually scattered tumor cells with marked ple-
omorphism and peripheral cytoplasmic protrusions
are seen from the ductal adenocarcinoma of the
breast (Papanicolaou, x400).

¢) The cytoplasm of tumor cells of the retinoblastoma
is scanty and occasionally elongated. A central
lumen is suggestive of rosette formation (Papani-

c colaou, x400).
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Fig. 2. Cytologic findings of malignant lymphoma and

leukemia.
a) Atypical lymphoid cells of malignant lymphoma are

dispersed (Papanicolaou, x200).

b) Clustered or individually dispersed large tumor cells
with prominent nucleoli and vacuolated cytoplasm
are seen in the anaplastic large cell lymphoma
(Papanicolaou, x400).

¢) Scattered neoplastic blast cells, larger than normal
lymphocytes, have high N/C ratio, irregular nuclear
membrane, and inconspicuous nucleoli in the acute
lymphoblastic leukemia (Giemsa, x200).
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Fig. 3. Cytologic findings of primary central nervous system tumors.

a) Clustered or scattered monotonous tumor cells with high N/C ratio and coarse chromatin are seen in the
medulloblastoma (Papanicolaou, *200).

b) Germinoma is composed of a mixture of large spheroid cells, with vesicular nuclei and prominent nucleoli, and
normal lymphocytes (Papanicolaou, x400).
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