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The cells are concentrated approximately 20-fold by cytocentrifugation. This study evaluated the
nucleated cell number for cells recovered on slide by using Cytospin-3 (Thermo Shandon Ltd. UK)
and Cytopro-7620 (Wescor Inc., USA) cytocentrifuges to hematocytometer cell count of 0~5
WBCs/ulL of hematocytometer in the cerebrospinal fluid cell count. One hundred forty eight
samples of 0~5 WBCs/uL on hematocytometer, were cytocentrifuged by Cytospin-3 and
Cytopro-7620 instruments. The nucleated cell number for cells recovered on slide was counted
after Wright stain. The nucleated cell number for cells recovered on slide was 0~ 40 cells in the 44
samples of 0 WBC/uL, and 3~95 cells in the 31 samples of 1 WBC/uL. It was observed that the
nucleated cell number for cells recovered on slide was 13~100 cells in the 44 samples of 2
WBCs/uL, and more than 100 cells in the 29 samples of 3~5 WBCs/uL, respectively. In addition,
extremely normal lymphocyte, monocyte and polymorphonuclear neutrophil were observed in the
143 samples of 0~5 WBCs/uL. Macrophage and eosinophil were also rarely observed. The
nucleated cell number for cells recovered on slide was 20 cells, which were regarded as 1 WBC/uL
in body fluid cell count. However, in this study, we made alterations to report nucleated cell
percentage as 0% without preparing the cytocentrifuged slide at 0 WBC/uL by using the cell yield
in a comparison between the value of 0 ~5 WBCs/uL and nucleated cell number for cells recovered
on slide.
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(white blood cell, WBC) 5= 5 WBCs/uLe} &7 Al22 Q4 &efo]
Tof| A Wl A E(leukemic cell; blast) A4 5ol uk2} CNS1
(CSFWBC <5 cells/uL with no blasts on cytocentrifuge slide;
CSFWBC <5 cells/uL with cytospin negative for blasts), CNS2
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CSEWBC <5 cells/uL with cytospin positive for blasts), CNS3
(CSF WBC =5 cells/puL with blasts on cytocentrifuge slide;
CSFWBC =5 cells/uL with cytospin positive for blasts)= £+
sl ZAuWEY 2 E3] ZAYZDIWMEHO] Z2AAA
(central nervous system, CNS) A& o5& 2 esl= b glofA]
=93 HAfoltHAbbott 5, 2003).

Xl A2 ALl AP A body fluid cell count),
AHA ZAAKbody fluid cytology with cytocentrifuge; body
fluid cytospin), AJHA|EH 2 AAKconventional body fluid
cytopathology with cytocentrifuge), 44F A A Z 2] HAH
(liquid-based body fluid cytopathology)7} 910w AFh7EA]
ol webA] 7F A AREAL Ith A EEAARE 7,

2012).
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WXl o] HAF Al 2= 870 RBC/pLelaL, g+
= Aot A 0~30 WBCs/uL7} Eojm o] 9 Z4xso] 44319 o]
28] 0~5 WBCs/uL7t S}, A Q19] 84 a4 whE-g-2 o g ol
ST 2~6%, BEA-40~80%, T 15~45%010 AlAok= o}
G 7 0~8%, HIZA5~35%, T 50 ~90% |t Kjeldsberg
9} Knight, 1993; McPherson} Pincus, 2006; theHAH Ao s}
], 2009).
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Itk W@ o] fAA|E 7HE-S HARRES] XA} HHo] T4
St g3t S A flste] AlZ el Ee7 e &
S M2 F5AIA B Sufo| EE GAste] Ik AS daL
32l 9J=d)(Rabinovitche} Cornbleet, 1994) o] &gt A E4]
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E&o|E 3 o2 TR 0 B H) M| o] el HokE o
o <

74| QAL SA o] AlE FAE, Al RS Thol HARY] maA
4 &= Wo]th(Galagan 5, 2009).

AT-O] F 22w X ol of H| HAG HAel A AR

B2 AE WE8 = 0~5 WBCs/pLell thdte] Cytospin-3

(Thermo Shandon Itd., Cheshire, UK)?} Cytopro-7620

(Wescor Inc., Logan, USA) Al 9141 52] 7| S ARg3]] 3]4-3 G-

A2 5 Friotelon ot AlEEs]aE(cell yield; cellular

recovery rate)< §8l AAM Eoll Ast Seto| = A2 7|

Fig. 1. Cytopsin-3 sample chamber (left), Cytopro-7620 sample
chamber (right).
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ALo]gtatof| X =ol HA 2 A HRAPY HARS: O] 2|3t SR} ol A
HiE AL 4= 5 WBCs/uL ©]81e] 1017H-& tiAe & 313} A=
Hsolut 9ol A ethylenediaminetetraacetic acid (EDTA) &
710 GAA HAP &2 SHPE] G O v HAFA7EA] Ao A Bt
Ak AAR=s 7IHo R 1A17E o] Al ik

2. MIE=4= Akkcell count)
Neubauer @7AAR ¢l 5 F21(20x 26X 0.4 mm)»E &

&5 A Asutolsl o & HHpS 20 uLE Sste] 4%
Alibte] Jar, A7} 7HokS: Fet 2 ~58 7okt S AL
ol A AP E]= A 0] kS 1 pLolch. BX-41 (Olympus Corp.,
Tokyo, Japan) @174 2.2 20081(F.N. 22, Plan 20X) &=+ 4008)
(F.N. 22, Plan 40X)°]1 4 9 & 45 AP stoih

3. ZiHA A differential count)

Byt HARAo| A ARg-8H= Cytospin-3 (Thermo Shandon
Ltd.) AlEZA AR 7] 9] - ARl 3l 0 & =2 4=90 250 pL (=

Fig. 2. Wright stained Cytospin-3 slide demonstrating a cell con-
centrated area (coated slide, plus charge, cerebrospinal fluid
containing very few cells, left), Wright stained Cytospin-3 slide
demonstrating a cell concentrated circle (uncoated slide, center),
Wright stained Cytopro-7620 slide demonstrating a cell con-
centrated circle (uncoated slide, right).
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AL §HE BASAC.

4. NE3|5=2(cell yield)
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Z1A] 2421 1017 ol 8t 4= 0~5 WBCs/uL1 9972 1431
o= A A, T B S5 E AL B A
X, FAREE EEA B QIthFig. 3). SAAZS AW AkEky

A5 59 2B 172 WL = 4 WBCs/uL]I 270l 4] FA| 32
(positive for malignant cells; suggestive of leukemic blasts)7+
J,pd-g(ﬂ ou:] r,}E 11::1 e} ,q]%]- V1=l jqe Z0] g}.x]_ Hﬂ'é‘ﬂl["’_
4= 2 WBCs/uL 1743} 4 WBCs/pL1 2730014
malignant cells; suggestive of metastatic adenocarcinoma)”}
Reacbiny

Z0FA 3 (positive for

3. MZE=leE

E Y LSS tiAto & 8 Cytospin-3 (Thermo Shandon
Ltd.) s 4R 7] o) A 3] 452 WA =71 0 WBC/uLe!
227104 &Rte|l=R 38t FAAIE = 0~40 cells, 1
WBC/uLel 1844 4~95 cells, 2 WBCs/uLel 207014 16~
100 cells, 3~5 WBCs/uLSl 15741100 cells o4 HF O
H(Table 1) HAIE HLeAE de= 3 Cytopro-7620
(Wescor Inc.) AMEZYAE]7|9] MEL3|5g2 WL &7} (
WBC/uLSl 2271014 &efol =8 9)eh fOM|E = 0~23
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Fig. 3. Cytocentrifuge slide prepared from a cerebrospinal fluid (3
WBC cell count run for 5 min at 700 rpm, =100 WBC cell yield,
normal lymphocytes and monocytes, Wright stain, x200).
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Table 1. Expected cell yield by Cytospin-3 cytocentrifuge

0~5 WBCs/uL on hematocytometer

Nucleated cell number for cells recovered on slide (cells)

(n=75)

Range Lower value Median value Upper value
0 WBC/pL (n=22) 0~40 0 7 40
1 WBC/pL (n=18) 4~95 4 53 95
2 WBCs/pL (n=20) 16~100 16 63 100
3~5 WBCs/uL (n=15) =100 =100 - -
WBC, white blood cell.
Table 2. Expected cell yield by Cytopro-7620 cytocentrifuge
0~5 WBCs/ul on hematocytometer Nucleated cell number for cells recovered on slide (cells)
(n=73) Range Lower value Median value Upper value
0 WBC/uL (n=22) 0~23 0 1 36
1 WBC/pL (n=13) 3~44 3 24 44
2 WBCs/uL (n=24) 13~100 13 55 100
3~5 WBCs/pL (n=14) =100 =100 - -
WBC, white blood cell.
Table 3. Mean cell yield by Cytospin-3 and Cytopro-7620 cytocentrifuge
0~5 WBCs/ul on hematocytometer Nucleated cell number for cells recovered on slide (cells)
(n=148) Range Lower value Median value Upper value
0 WBC/uL (n=44) 0~40 0 2 40
1 WBC/pL (n=31) 3~95 3 32 95
2 WBCs/ulL (n=44) 13~100 13 58 100
3~5 WBCs/pL (n=29) =100 =100 - -

WBC, white blood cell.

cells, 1 WBC/uL8l 1340114 3 ~44 cells, 2 WBCs/uLgl 2474
Al 13~100 cells, 3~5 WBCs/uL¢1 14441+ 100 cells o)A
HtHTable 2). 224 0 & F 7HA] A 244 2] 7] o]l A -3t
Tt A 3£ 3]5-E(Table 3} W& 4 0 WBC/uL Y ] 3]=3t 734
AIEE = 0~40 cells2 o= 7] w83t & o7} §IA Uske.
™(Jones2} Cornbleet, 1997; Collins, 2002; CLSI A4, 2006;
McPherson¥} Pincus, 2006; Strasinger®} Di Lorenzo, 2008;
Galagan -5, 2009) A|53] 441 Al Zqt =] Sict.
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FolcKLinned}t Ringsrud, 1992;
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1992; Kjeldsberg® Knight, 1993; CLSI document H56-P,
2006; McPherson} Pincus, 2006) 3 HA| 987 3|4 glo]z o
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(Wright stain; Wright-Giemsa stam) o2 AT AL Falskal
Atk Linne¥} Ringsrud, 1992; Jones?} Cornbleet, 1997). & ¥
A AA871S Luk AR 7] 2 1,500 ~2,000 rppmell A 5~10
ol LAt A HE T2 Al #7141, "ol Sl s
< vortex 3§70 F-3] Eokdte] L (wedge smear; crush
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H E AT 2R 5k W 4= 0 WBC/uLSl 732k Al
%“-Ev—ﬂ SHH oF 208 A3 3550 Sefo|EollAf 35 cells7 4
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7} =t E L 2= 0 WBC/uLo| A AlZgal&eto| o) G0
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