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Flow Cytometric DNA Analysis of Hepatocellular Carcinoma

Young Lyun Oh, M D, and Yong Il Kim, M.D.
Le partment of Fathology, Seoul National University College of Medicine, Seoul

A flow cytometric analysis of the nuclear DN A content of solid tumors using paraffin-embed-
ded tissues has become available since 1983, and its ploidy pattern has been designated as an im-
portant prognostic parameter in many human tumors. Hepatocellular carcinoma(HCC) is one of
the most common malignant tumors among Koreans, but little information is consolidated about
the significance of ploidy pattern.

We measured the nuclear DN A content of 62 surgically resected HCCs and 45 non-neoplastic
tissues from the surrounding parenchyma by flow cytometry. Aneuploid was detected in 18
cases(20.0%) in HCCs and 2 cases{4.4%) in nonneoplastic hepatic parenchymalp<0.005).

Correlations between the DN A ploidy pattern and various clinicopathologic findings of HCCs
were analized. The mean tumor size was significantly different(p<0.05) between the aneuploid
group(8.B em) and the diploid group(6.l cm). Mean age of the aneuploid group was younger(47
vear) than the diploid groupi5] wvears), but the difference was not statistically significant{p=
0.052). The DN A pattern did not show any meaningful correlation with the gross and microscopic
features of HCC except for the presence of capsule. These results suggest that DN A ploidy corre-
lates with growth rate of the tumor and it may be a possibly useful prognostic factor in HCCs.

{(Korean J Pathol 1993; 27: 581 ~589)
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Fig. 1. Histogram of the DN A distribution pattern,
Diploid.
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Fig. 2. Histogram of the DNA distribution pattern,

Palyploid.
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Fig. 3. Histogram of the DN A distribution pattern,
Aneuploid.

Table 1. DN A ploidy pattern in hepatocellular carci-
noma and nonneoplastic tissue

Floidy Aneuploid Diploid Tatal
HCC 18 44 62
% 290 71.0 100
Nonneoplastic 2 43 45
% 4.4 95.6 100

HCC: hepatocellular carcinoma, p< 0,005

o}, 25 GO/Gl peake] #e| Al4-(half peak coef-
ficient of variation, CV)+& 10¢|8l7} =5+ #§uk
o7 cfapel] Eiha g,

4) BA #z2l: FA4 Aelv SPSS/PCE AHE38ld
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a 2
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Table 2. Correlation between DN A ploidy and clinical variables

[ ——— —eee e ————
Variable Total No. A plaicy p-value
of cases Aneuploid(%) Diploid(%)

Sex
Male 52 15(28%) AT(72%) NS
Female 10 3(30%) T(T0%)

Agel{vear)
=45 19 9(47%) 1 0(53%) < (.05
=45 43 Q21 %) 34(79%)

HBsAg _
Negative 14 5(36%) 9 64%) NS
Postivie 35 11{28%) 2B0T2%)

AFPing/ml)
<20 17 6(35%) 11{65%) NS
20500 11 2(18%) E2%)
=500 29 B(27%) 21(73%)

AFP: alpha-fetoprotein, N S: not significant

Table 3. Correlation between DN A ploidy and pathologic variables

Variable Total No. DN A ploidy p-value
of cases Aneuploid(%) Diploid(%)

Tumor size(cm)

=3 13 1 (8%) 12 (92%) NS

=3 449 17(35%) 32 (65%) 0,056
Capsule formation

present 30 Hil4%) 25 (B6%) Significant

absent 32 13(48%) 19 (52%) 0.036
Angilolnvasion

present 10 3(30%) 7 (7T0%) NS

absent 52 15(29%:) 37 (7T1%) 0.94
Associated lesion

Normal 23 5(22%) 18 (78%)

CPH 10 4(40%) G (60%)

CAH 6 350%) 3 (50%) NS5

ISF 2 0 2(100%) - 0.24

Cirrhosis 27 4(15%) 23 (85%)

Unknown 4 2(50%) 2 (50%)

CPH: chronic persistent hepatitis, CAH: chronic active hepatitis, ISF: incomplete septal fibrosis, NS: not sig-

nificant

DN Ala=2 #a] 1.53(1.10~2.38)e]glch

A R bEFol A ol el Bel T HFdsg
2 4714 dhd Hujede] HAdHL 53142
A Fake] Hy dEle TAIMoE Fo4 abe|§
Ho|z] gatov(t-test, p=0.052), c}4] 454§ 7| E
2B Sirdbe] wlmeled F o 454 o]F Tl ¢

dal Feol vlgle o] el ag) vl Fotckp<
0.05)(Table 2). =} 52, of 2} 10ad|2] ks EobE
T% olpulsl= =k 15«](28.8%), 3«l(30%)=
Fuizlke] Fe% atele §ledoh Table 2), A7 o4t
T 94 HBsAg 335 ¢ + U%s =& 53«29
e}, e] F o]ullsHE HBEsAge] ok4el 3563 11
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E 5 F7ke #HE A7lele F2¢ Aol BolcHp
<0.05)., 284 4F 275 3cmE 7|EEEE d,
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2] dlE& Fodt ale|r} glglovt p gle]l #9 32
o ZH#e 29 p=0.056)(Table 3). 44 9
ot §do] g 2T 286l F 1300(48%)7)
ol seufla 9l dhed mja} #]4de] 2 5 24 E bFFol
M 35e F 5edl(l4%)qabe] olull41E Mol =2t
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Table 4. Correlation between DN A ploidv and gross

feature
DN A ploidy
Variable - C@lNO A id Diploi value
of cases Aneuploid Diploid F
(%) (%)
Modular
Sh 21 7 (33%) 14(67%)
SN cPE 22 6 (27%) 16(73%)
MND 6 1 (17%)  5(83%) NS
MNC 4 1 (25%)  3(75%) 044
Massive 8 2 (25%)  6(75%)
Diffuse 1 1{100%) 0

SN: single nodular, PE: perinodular extension,
MK D multinodular discrete, MNC: multinodular con-

fluent, N 5: not significant

A wWakeHTable 3), &ab2 37 =382 434
ok4], Fokdlze) 2okste o] gl Table 4
~6). olsulsae nidETelMe WA 4e
b TR W A dETs A EghFelAat e

Table 5. Correlation between DN A ploidy and histo-

logic type
DN A ploidy
Variable Total No 1 Tyinle -value
of cases Aneuploid Diploid PVl
(%) (%)
Trabecular 44 13(30%) 29 (70%)
Acinar 1 0 1{100%} NS
Compact ] 1(20%) 4 (80%) 087
Scirrhous 0 0 0
Mixed 12 4(33%) B (67%)

NS: not significant

Table 6. Correlation between DN A ploidy and cyto-

logic group

DN A ploidy

Variahl Total No, —— :

anable  ofcases  Aneuploid Dipleid P-Vaiue

(%) ()

Classic 45 11 (24%) 34 (T6%)

Clear 2 2(100%) 0

Pleomarphic 2 1 (50%) 1 (50%) NS

Spindle 1 0 1(100%) 012

Mixed 12 4 (33%) B (67%)

N5: not significant

Table 7. Correlation between DN A ploidy, S phase, DN A index and cytologic grade

Total Mo,

Degree of differentiation

Variable of cases Well Moderate Poor prvalue
DM A ploidy
Aneuploid 18 0 13 5 NS
Diploid 44 o 21 18 013
5 phase
=10% 14 1 6 7 NS
>10% 30 4 12 14 0.83
DI
=15 G 0 7 2 NS
=15 9 0 = 3 0.50

Well [, I+II; Moderate 1, 1I+111; Poor 111, II1+ 1V, IV; N5: not significant
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