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Cytologic Findings of Cerebrospinal
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Cerebrospinal fluid (CSF) cytology is based on the cytopathologic
findings of other body fluids, However, CSF's cytologic features are
less familiar to physicians than are those of the other body fluid's cytol-
ogy because of the small number of cases, The low overall diagnostic
accuracy and the presence of false positivity still remain as problems,
The incidence of lymphoreticular malignancies and metastatic carcino-
mas are rather higher than that of primary brain tumors, In this review,
the characteristic cytologic findings of conventional CSF cytology are
reviewed along with a brief note on the technical preparation and diag-
nostic pitfalls.

(Korean J Cytopathol 2008;19(2):86-98)
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Fig. 1. Normal cells of cerebrospinal fluid, Few lymphocytes
and a monocyte are seen (Papanicolaou stain).

o] A1 AeAel FRAE Hlgol FouT AN AT
o NEss gl F 4 vk

HH e FAFo] B AR ZA] MEAREL 79
QoA Fage] T A7} B dBo|th(Fig. 1). 3FHAAL
£ Algstd B3 ol X = A E) vitt

A AFEAREL G T JEFZA A EEE= Ao}
7} 10,17 £8.45 7l/mm3 24 AQHt}(259+1.73
cells/mm?3) =t D37+ ARIETE LAoloA o B
o] FzTEo Ao Gx FFEe|H o] 2 A
Ao| st gFto] YA, DI F- & A|EYE
O ZAE Wb xe} oM E, AFEAE, HATA|
¥, Holul M| E(Fig, 2), FHAE, FA| 7|9e] SFAHE,
FAE 7199 ASAE, 3 7190 FHAAE, 97 7]
Ae] AGAE o T3 ZA Fo] £4E 7 v} vAEA
FO 2= ol Rol= fFAMA (corpora amylacea),
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Fig. 2. Astrocytes as normal contaminants, Three microfrag—
ments of glial tissue are found in the ventricular fluid obtained
during operation (Papanicolaou stain),
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Fig. 3. Meningitis. The cell components consist of heterogenous mixed population of small and large lymphocytes, histiocytes, and
polymorphous leukocytes in viral(A) and tuberculous(B) meningitis. (Papanicolaou stain).

Papanicolaou stain).

Haemophilus influenzae, Pneumococci 5°] &sjth, A
Fool wet sakto] vt AAJol= E. coli, ot =
Ho]|A:= Pneumococcus, &AW 7]olli= meningococcus
7 AR, AELAL el ST BRe B
Zhasstal Tl A2 FT s He

uto]H X ot Hguq < uhol e ZH A Uy A
T 7 G| dAMETL FE o] F= Ao] EA AR
z7] 1~2%94l& FA877F Edeth(Fig. 3A). olF 4
T Y=o JEAER X Ha et L o AA
XZ 57t 7V At s 29| vlo]H A ZHEA] MEE
7} 7V dom S wlolyzoA AEEr} 71 =T
3| 232 uto] A ZH A S FALe} T Eo] vpol A 2t
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Fig. 4. Cryptococcosis. A few round fungal organisms with thick mucous capsule are noted in the inflammatory background. (A&B
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=Eth(Fig. 3B).

A F949Y @ Cryptococcus neoformans?} it 424
Aol 7P &gt A1e AAgtt. dAe S22 e E
EE TEE RS dot 2= A8 4~ 15m A F
AL A gubg Zhe Zlo] 57 otk (Fig. 4). &l
mucicarmine, PAS, silver G 5 E4JA2 AT 5

glo india ink ZAALZE A #AE el 4 o} e
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Fig. 5. Glioblastoma multiforme. Many single cells and clusters
of large atypical cells are present with fragment of fibrillary
astrocytic differentiation (Papanicolaou stain),
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Fig. 6. Medulloblastoma, A few single cells (A) or a small cluster (B) of small round cells with hyperchromatic nuclei and small
amount of cytoplasm can be found (Papanicolaou stain).
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Fig. 7. Acute leukemia, Dispersed monotonous population of small lymphoblasts(A) and myeloblasts(B) demonstrate nuclear pro—
trusion or indentation with some hand—mirror cells(C). Air dried smear highlights nuclear features of acute leukemia(D). (A—C:
Papanicolaou stain D: Giemsa).
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Fig. 8. Malignant lymphoma. Monotonous small atypical lymphoid cells are scattered with similar nuclear features of leukemic cells
such as papillary protrusion or indentation(A). Large atypical cells with prominent nucleoli are dispersed with occasional mitotic fig—

ures(B). (Papanicloaou stain).

Fig. 9. Breast cancer, A number of single cells and clusters or cords of small and large atypical cells with prominent nucleoli are
noted, consistent with ductal carcinoma(A)., Few small round tumor cells with intracytoplasmic lumen are seen, consistent with lob—

ular carcinoma(B). (Papanicloaou stain).
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Fig. 10. Squamous cell carcinoma of lung. Ovoid to spindle tumor cells with occasional pyknotic nuclei are present in the back—
ground of tumor diathesis (A). Rounded tumor cells with distinct intercellular junction are found (B). (Papanicolaou stain).

A7 ek, A, T A ) dol | AEAE vl
2717} A3 AE R E SOl HIAE a4 bk
S, A%l ) o] gFact 24F el vlefeta v
AT BEsto] MEPAEART TET 5 oIt A,
Aol BAGo] F2 ke Fs whA] AYF A

A T FATTE ve o] FHHAELAA= T2 A
ojtt. HIFHAE T 227+ TG o B A2
207h A H o s dre Hog FgAxe IS 5
ATk, o] H A ZAIT] ofEj ol e Eetal GEAEE
A 2N 23 FHE ] 3 DY, AT AT

AES} fALG B2 FUHER U% 2ARFL FE W 5 ARHES 542 Holnw 14T oY MELT
st717F A th(Fig. 10B). BHIEF 32} 782 1] = = Zo] Fasith. &3] JT 5 e Aol Ee Al
FPPEE =20 TUE Pt 24 2243 fAF E2AS AET) L AR A9 B4 58 FHo=
FelZ A Jout AEAIFE F Fol o A A A Fuehs] wekchTable 1),
Table 1. Cytomorphologic Findings in Different Types of Metastatic Nonlymphoreticular Neoplasm
R Lung Lung Oat cell
Cytologic Findings Breast cancer . - Bladder cancer  Prostate cancer Melanoma
Adenocarcinoma carcinoma
Arrangement Single) Single) Single Single) ) Single Single) )
Clusters Clusters =Clusters Clusters =Clusters Clusters
) Medium Largest Small Large Medium Large
Size(ym)
14 23 9 16 12 17
Shape Round Mixed Irregular Round Round Round
. . Mild/Mod, Marked Mild Moderate Mild Moderate
Anisocytosis
9-32 12-95 7-11 10-27 10-18 10-30
Multi-nucleation no Yes no no no Yes
Position of nucleus Variable Variable Variable Variable Central Eccentric
Round Round Round Round Round
Nuclear Shape Round) ) Irregular
=Irregular ((Irregular =Irregular =Irregular =Irregular
Anisokaryosis moderate Marked mild moderate mild Marked
Nuclear membrane Smooth Variable Indented Indented Occ. indented  Indented
Nucleoli Moderate Prominent Indistinct Indistinct Prominent Moderate

Modified from Ehya et al., 198120
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Fig. 11. Adenocarcinoma of lung. A few large clusters of adenocarcinoma cells demonstrate intracytoplasmic vacuoles and occa—

sional acinar arrangement(A). Bronchioloalveolar carcinoma cells show a paillary cluster of bland looking tumor cells with charac—

teristic hobnail appearance(B). (Papanicolaou stain),
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Fig. 12. Small cell carcinoma of lung, Small hyperchromatic tumor cells having hyperchromatic nucleus, scanty rim of cytoplasm,
and indistinct nucleoli exhibit short cords with characteristic nuclear molding. (A&B, Papanicolaou stain).

Fig. 13. Stomach cancer. A number of atypical tumor cells and
three dimensional clusters with some intracytoplasmic mucin vac—
uoles are found, accompanied by innumerable starch granules(A).
Note small size of tumor cells(B) and bland looking signet ring
cells(C). (Papanicolaou stain).
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