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The Cytology for Leukemic Cells in Cerebrospinal Fluid;
Comparison of Conventional Cytology with Liquid-Based Cytology

Changyoung Yoo, Youn Soo Lee, Chang Suk Kang, Sang In Shim and Kyo Young Lee

Department of Hospital Pathology, College of Medicine, The Catholic University of Korea, Seoul,

Background : The cytological examination of cerebrospinal fluid (CSF) using conventional
cytology with a cytocentrifuge (cytospin) is an important method for evaluating the involvement
of leukemia in the CNS. Liquid-based cytology (LBC) is now a widely used cytological method
not only for gynecological and non-gynecological specimens, but its application to CSF for
the identification of leukemic cell has not yet been reported. In this study, we tried to compare
conventional cytology with using a cytospin with LBC and Papanicolaou (Pap) staining. We also
examined the modified LBC with Wright staining to assess whether this modified method can
be useful for diagnosing Leukemia. Methods : We studied 30 cases of CSF that were
obtained from 16 patients, including 17 cases of acute myeloid leukemia, 12 cases of acute
lymphoblastic leukemia and 1 case of diffuse large B cell ymphoma. We applied conventional
cytology with a cytocentrifuge (cytospin), LBC with Pap staining and modified LBC with
Wright staining. Results : The morphological features of the LBC with Pap staining showed diffi-
culty for interpretation when compared with conventional cytology with a cytospin, and mainly
because of cellular shrinkage. The modified LBC with Wright staining showed good morpho-
logical features. Conclusions : We suggest that modified LBC with Wright staining may be
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Table 1. The clinical characteristics of patients with leukemic
involvement of the cerebrospinal fluid

cytospin clip/chamber set

No. cytological

No. of Sex Age Diagnosis examination
patients with positive
result
1 M 16 ALL 6
2 F 24 AML 4
3 M 4 ALL 1
4 F 33 ALL 2
5 M 55 AML 1
6 F 6 ALL 1
7 M 25 AML 1
8 M 44 AML 3
9 M 54 DLBCL 1
10 M 49 AML 1
11 M 8 ALL 1
12 F 56 AML 2
13 M 45 AML 2
14 M 42 AML 2
15 M 28 AML 1
16 M 24 ALL 1

ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia;
DLBCL, diffuse large cell lymphoma.
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Table 2. The cytological examinations and immunocytochem-
istry performed in 30 cases

Cytological Immunocy-
No.of  Diag- examinations tochemistry
patients nosis Cytospin LBC LBC VPO TdT
pap  Wright
1 ALL 1 + + - - +
2 + + - - +
3 + + - +
4 + - + - -
5 + - + - +
6 + - + - -
2 AML 1 + + - - -
2 + + - + -
3 + + - + -
4 + + - + -
3 ALL 1 + + - - +
4 ALL 1 + + - - +
2 + + - - +
5 AML 1 + + + + -
6 ALL 1 + + + - +
7 AML 1 + - + + -
8 AML 1 + - + + -
2 + + + + -
3 + + + + -
9 DLBCL 1 + + + - -
10 AML 1 + + + + -
11 ALL 1 + + + - +
12 AML 1 + - + + -
2 + - + + -
13 AML 1 + + + + +
2 + - + - -
14 AML 1 + - + + +
2 + - + + +
15 AML 1 + - + + +
16 ALL 1 + - + - +

+, test done; -, test not done.

LBC Wright, liquid-based cytology with Wright staining; LBC pap, lig-
uid-based cytology with papanicolaou staining; MPO, myeloperoxi-
dase; TdT, terminal deoxynucleotidyl transferase.
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T WAL v AAEegt dEEE Az P of FH #FEA FUTHFig. 2A).
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Fig. 1. The cytological features of AML. In the cytospin preparation with Wright staining, the leukemic cells of AML show characteristic
nuclear features, such as hyperlobulation, protrusion and several nucleoli in the form of empty spaces. A few cytoplasmic granules are
also noted (A). In the LBC with Pap staining, the leukemic cells show marked shrinkage after alcohol fixation. Nuclear protrusion and hyper-
lobulation are noted but not prominent as that of the cytospin. Nucleoli are presented as black dots (B). In the LBC preparation with Wright
staining, the leukemic cells are distributed in the individual fashion, therefore cellular features are more clearly identified than cytospin
preparation. The leukemic cells show prominent nuclear protrusion and hyperlobulation with thin cytoplasmic rim. Nucleoli are presented
as empty spaces. The cytoplasmic granules are also found (C). Immunocytochemically, MPO is stained in the cytoplasm of leukemic
cells (D). ([C] [D] are grouped images captured from several foci).
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Fig. 2. The cytological features of ALL. In the cytospin preparation with Wright staining, the leukemic cells of ALL show similar nuclear
features with AML such as hyperlobulation, protrusion and several nucleoli in the form of empty spaces. The cytoplasmic granules are
not found (A). In the LBC with Pap staining, the leukemic cells also show marked shrinkage after alcohol fixation. Other morphological
features are similar with AML (B). In the LBC preparation with Wright staining, the leukemic cells are distributed in the individual fashion.
The leukemic cells show prominent nuclear protrusion and hyperlobulation with thin cytoplasmic rim. These features are more prominent
than AML. Nucleoli are presented as empty spaces. The cytoplasmic granules are not found (C). Immunocytochemically, TdT is stained
in the nucleus of the leukemic cell (D). ([C] [D] are grouped images captured from several foci).

Table 3. Morphologic characteristics of leukemic cells in cytospin, LBC Wright and LBC pap.

Cytospin LBC Wright LBC pap
Background Somewhat dirty Clear Clear
Preservation of cells Moderate Satisfactory but accompany with hemolysis Satisfactory
Distribution of cells Clumpted Individually Individually
Size of leukemic cells 2-3 times than normal 2-3 times than normal 2-3 times than normal
lymphocytes lymphocytes lymphocytes
Cellular pleomorphism Prominent Prominent Not clear
Nuclear features
Protrusion Prominent Prominent Not clear
Hyperlobulation Prominent Prominent Not clear
Nucleoli 110 3 as empty spaces 11to 3 as empty spaces 1to 3 as dark spots
Amount of cytoplasm As thin rim As thin rim Inconspicuous
Cytoplasmic granules in AML Sometimes observed Sometimes observed Not observed

LBC Wright, liquid-based cytology with Wright staining; LBC pap, liquid-based cytology with papanicolaou staining.
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