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Background There are some difficulties in the differential diagnosis of lymphocyte—
dominant exudative pleural effusion because of nonspecific chemical findings and poor posi-
tive yield of cytopathologic findings. It has been known that most malignant tumor cells pos-
sess an abnormal number of chromosome and consequently an abnormal DNA content. Flow
cytometry allows rapid and accurate analysis of DNA contents. Therefore the detection of
aneuploidy in pleural fluid using flow cytometry could be used for the differential diagnosis
between malignant and benign effusion.

Methods Flow cytometric DNA analysis were perfomed in 14 tuberculous pleural effu-
sions and 21 malignant effusions, which were confirmed by cytopathological method. Samples
were fixed in absolute ethanol and stained with propidium iodide, a DNA intercalating fluo-
rescent stain,

Results All of the 14 tuberculous effusions shows diploidy. Among the 21 malignant ef-
fusions, 10 samples had aneuploidy. The comparison of S—phase fraction, the indicator of
cellular proliferative activity, showed no significant difference between tuberculous and malig-
nant effusions. Flow cytometric analysis, compared to cytopathology, yields 46.7% sensitivity,
100% specificity.

Conclusion The finding of aneuploidy in pleural fluid highly suggest malignancy in etiol-
ogy. Therfore if flow cytometric DNA analysis show aneuploidy, further diagnostic work up
would be required.

Key Words : pleural fluid, aneuploidy



AL

A 2

44 By FFM 2 FA4 FraAY o
ANANE Friel BZTFE FE Rolu, 4yt A
518 HAto 2 ¥ Age] FyATe] oz en,
Fr AE Adgely 2 23 HAE AYde
Zold 24L& dA Rile A7 Edto d4de
g 78 Ate] ool lch uetA ¢4 F44E
9 Atk QolA ARHY AAE AdF ¢ U= B
23 7Aool S7HI Uk H2 Tl Bol
o) &5 Y& Flow cytometry (& AE £47))
HA & BHdl z2E oY HME 449 &
213, 22l 438H 54 33 5T AF Al
¥ E47]|2 DNAo| SojFog AFslE fluoroch-
romed AEsle] AEEY F7] ¥4 € DNAYY
BAo) 7h5aie] Zae] THstHA A&s 498
T A ABH AAYYor AAF okt F
W DNA ol AL gaae)is) FAEY GAE
8 EAE AL 433w YAV oo Az}
EL ZF54 A Flow cytometryg o] £3%F DNA %434
oj4o] &Ho] HEFE FE Holg 79 T
Agte] E&E & 5 QA 1S dolr7] Y3}
o 3 2 A7E AYFA.

1.

CHAFEHRE 9 iy
1. ghxpat

1992 BRRE 847AA FR X-4 94 ¥
9 A& 8o F¢ £4& A9¢ #F dxE
oz o 23 AN BB FHPel X €
1493 o ZogA AT g 2 24 FA ¢
A Fugdel ¥7d #7219 & UL %
th A4 FHETY Wi 95 42511654,
gl 130101910 44 FREEY FF A%
£ 57.3+1654), Ydu)e= 1.1:10195}

2. Flow cytometry £4

1) ¥

7 gzel 48 EDTA & 347} 288 A
ool AFste] AETE 2x105/mlE RHo] 99%
AL Z TAATZE propidium iodide® DNAE ¢

e 9 79)

— 45—

719 ATE 082+ 070% o) m WelAFE

Asted flow cytometex:(FACScan, Beckton Dickin-
son, USA)E o] &3] MELHMS Adstdrt. 7|
A zZZAL 2% WEEF =32 (internal standard)E
% HETE oAy FY G/GY FulsA 3
A (diploidy peak)& 47| AT AFFE EZ (exter-
nal standard) 24 49 Tz ¥ YIFE o
£ 319c} Flow cytometere §2719 A4 7] (G,
/G, B471(8), AL REN(G+M)S] A
7hA AE EY GAE R 0 B dT4 332
o ggels YTFE BAT AT GGl AX
= 93.64+19.8%, S719) MEE 0.46+0.28%, GM
2.45
$0.6401%ith. WolAlTE G/GAFY FAUAY
34 FWe &4 &= %i(channel)e-«l FEA
24 Adstgen FFdold 61% AR AL B
49 & AYY FEFZ UEH 28 I8l 42
ROkt B2 HA EAA WolAF 5% ulRto]
W #=o] 7hEdy £ dTeMe 3% o449 ¥o|
ATE veblE 7A2ZE A s AAAE
£ 2A43% DNA 8 AE 1% (histogram)2 ¢ 13
Edg=

oo

Counts Full Scala

vl ' LRI I' LIRS | T
4@ 3=3- |aQ .
FL2-R

!iilil

Q -4-1-1 12a6

Figure 1. The Example of Normal DNA Histo-
gram
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Figure 2. The Example of DNA Histogram of
Typical Aneuploidy
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2—1. The tallest peak corresponds to diploid
cells. The presence of discrete cell popula-
tion containing an abnormal amount of
DNA forms distinct extra peaks in the
DNA histogram
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2—-3. The G.M peak contains an abnormal large
number of cells
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Table 1. The Results of DNA Analysis using
Flow Cytometry

FCM* Th**, effusion Malignant effusion
Aneuploidy 0 10
Diploidy 14 11
Total 14 21

* FCM . Flow cytometry Tb** : Tuberculosis
# Sensitivity=47.6%
Specificity=100%

Table 2. The Pathology of Malignant Pleuritis in
the Patients with DNA Aneuploidy

Pt Age/Sex Histopathology Pr;;lt::ry
1 66/f | adenocarcinoma lung

2 72/m | adenocarcinoma lung
3 45/m | squamous cell ca lung
4  47/f | adenocarcinoma lung
5  57/m | poorly differentiated ca. lung
6  81/f | adenocarcinoma lung
7  59/m | small cell ca. lung
8 69/f | adenocarcinoma lung
9  70/m | adenocarcinoma stomach
10 31/m | non Hodgkin's lymphoma

Pt : patient
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Table 3. The S—Phase Fraction in Tuberculous
Effusion and Malignant Effusion

FCM | Tb. Effusion Malignant p value
o effusion
SPF (%)| 3.72+1.06* 6.69+1.7 0.115%*

FCM : Flow cytometry Tb : Tuberculosis
SPF . 5—Phase Fraction

*mean *S.E.

** Mann— Whitney U test
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