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Fig. 1 The extent of intravenous tumor thrombo-
sis.
vt : no tumor thrombus despite small number of
cancer cells in the veins in 1lem? of cancer tissue,
vt, : one tumor thrombus with small number of
cancer cells (1a), vt, : two or three tumor throm-
bi with moderate number of cancer cells (1b),
and vt;: more than four tumor thrombi with

large number of cancer cells (1c). Victoria-blue-
Van Gieson stain (100X).

DEBHE SR 2 REBERETRL Ty D
vt VEROEBMBE 1 HOBEERYTD S b

W OB D FIRAIEE e & &% DNA &

HEst&sE 29% 75

D% vt, PEEOEEMEL 2~ 3EOEEERE
B DHbDE v, FROEFSMORE L 4EU LD
EHEREEDIDOR v, L ¥HFE L (Fig. 1),

Paraffin 2 # #H # © DNA 4 #f i3 Hedley 59 &
Schutte 5O HETUTDO X 3 12iT->7-. Lidk#
TENCESLHEBE* 2T 2 2BREL, Th
B3 5B E0um i 3EEYIL, xylene iZ & % %
paraffin % 1 F¥fd, 2 BIfT- 7. 100%, 96%, 70%,
50% ® ethanol ¥ TH DB OISREIEAL L 1218, &
BT 2BFEBEARL 2. 0.25%trypsin  citrate
buffer (3.4mM trisodium citrate, 0.1%v/v Nonidet
P-50, 1.5mM sperminetetrahydrochloride) 2 & %
37°Covernight thermoincubation M, 40um nylon
mesh THEBL - HEOL, EEZBREL CHEZHE
Hifd %157, Trypsin citrate buffer, i\>T trypsin
inhibitor (250mg trypsin inhibitor, 50mg ribonu-
clease A in 500ml citrate buffer) THE DB D104
HUE L 72, PPID(208mg propidium iodide with 508
mg sperminetetrahydrochloride in 500ml citrate
buffer) T105r[ DNA %17\, Flow cytometer
(Becton-Dickinson, California, USA) T
10,000~20,000 D HEEZ T DWW T DNAEBZHIE L
7-.DNA 13 e A b 7' 5 L TH—®D G,/G, peak %
7~ L DNA index #31.0T% %  ® % DNA diploidy,
Zh L4 % DNA aneuploidy & ¥/ L 72. Coefficient
of Variation (CV) X8 LT %#E%& L7z, DNA
ploidy pattern D HEEDRE X 2k, EERORE
i Log-rank &% F\» /=,

R #&

CVE 8 % LA L D10FI % Bk < CV O FEHyfEIX4.8+
1.7%Th -7z, HEITERIS08D > 5 DNA diploidy
126941 (46%), DNA aneuploidy 12818 (54%) 3%
Bz, BRI TIEHMEEIZ61(40.7%), KRBT
8941 (59.3%) THh-1e,

SHMERE61FID 5 55161(83.6%) 3 DNA aneuploidy
THEDEXL, FMEIETIE89FIF598] (66.3%)
#¥ DNA diploidy T» Y, 43MbJE T aneuploid 23K
53E#E T diploid BB £ 72 (p<0.0001)
(Table 1),

SLEBONRE A 5 &, AFERETRIFLE
aneuploid TH D, ERIE (tub,, tub,) TiX47HIH
3781 (78.7%) 7% aneuploid TH-7-. —7F, FHt
FED 5 HARSMLIRES3FI566 (67.5%) 22 diploid T
Ho7z (Table 2),
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Table 1 DNA ploidy and histological types

‘ Differentiated
type(n=61) Vi
Diploid 10(16.4%) 59(66.3%)
Aneuploid 51(83.6%) 30(33.7%)

Aneuploid and diploid tumors were significantly predomi-
nant in the differentiated and undifferentiated types,
respectively (p<<0.001).

Table 2 DNA ploidy and histological types

Differentiated Undifferentiated

: pap ! tub, ' tub, |squa por | sig | muc
Diploid 0
Aneuploid | 13

2 8 0 56 1 2
5 32 1 27 0 3

pap: papillary; tub,/tub,: well/moderately
differentiated tubular ; squa : squamous cell ; por : poorly
differentiated ; sig: signet-ring cell; muc: mucinous
adenocarcinoma.

Table 3 Tumor thrombosis and histological types

Extent of

tumor thrombosis

L 00%) L 2(2.2%)

vty 9(14.8%) 29(32.6%)
vt 21(34.4%) 38(42.7%)
vty 31(50.8%) 20(22.5%)

A significant association was observed between the
extent of tumor thrombosis in the veins of cancer tissue
and the histological types. As the extent of tumor throm-
bosis advanced, a higher percentage of the tumors were
differentiated (p<0.002).

BIRNEEEROBE - EOMABEOBE L2 A 3
&, EEEROBEINER IR 3O THEED S
HLHRERBNBFREICAKRELS LD, MBMCKRIMLEDL
/& ol (p<0.002), 41t #6151 5241
85.2%) wvt,ALOEEEEEREZRD -0t
U, HKIMEIETIZ8IBIH586H] (65.2%) WEEHB DA
T#H -7z (Table 3),

IR IEEEROTRE £ DNA ploidy pattern O
RT3, EEEROEENZREIZR S 1251 T aneu-
ploid DHFESHEICKE < 20, MIEAYIZ diploid @
R /N&E {72572 (p<0.001), Aneuploid D81
6761 (82.7%) & vt A F OB EEBIER 2O 72 DI
xtU, diploid Tix69%I4436] (62.3%) 258 5 D A
THo7z (Table 4),
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Table 4 DNA ploidy and tumor thrombosis

) Diploid Aneuploid
0sis n=64) (n=81)
vty 2(2.9%) 0(0%)
vi, 24(34.8%) 14(17.3%)
vt 30(43.5%) 29(35.8%)
vty 13(18.8%) 38(46.9%)

DNA ploidy closely correlated with tumor thrombosis.
As the extent of tumor thrombosis advanced, a higher
percentage of the tumors were aneuploid{p<0.001).

Table 5 DNA ploidy, tumor thrombosis and his-
tological types

T I e
Extent of | leferentlgted type ‘ Undlfferen.tlated type

tumor | iapas s . R
: Diploid | Aneuploid = Diploid | Aneuploid
thrombosis | (2905 | “HTEEDC | mZ8) | ne30)
vty 0(0%) 0(0%) 2(3.4%) | 0(0%)
vt 2(20.0%) | 7(13.7%) |22(37.3%) | 7(23.3%)
vt, | 4(40.0%) |17(33.3%) |26(44.1%) | 12(40.0%)
vty | 4(40.0%) [27(52.9%) @ 9(15.3%) | 11(36.7%)

As the extent of tumor thrombosis advanced, a higher
percentage of the tumors were differentiated with DNA
aneuploid (p<0.01). DNA ploidy did not correlate with
tumor thrombosis in the undifferentiated carcinomas.

Table 6 Tumor thrombosis and conclusive stages

Extent of Stage
tumor | T T T T T T
thrombosis | Ia Ib 1I IIa | [Ib | [Va | Vb

Vi, 0 1] o [ 1] 0|0 o
vty o w8 |w | 9] 10| o0
vts o |19 | 19 12| s ‘ 2 | o
vt, 0 | 1 ‘ 502 8 | 2 | o

|
x?=24.020 p=0.0648

Extent of tumor thrombosis did not correlate with con-

clusive stage grouping

*Two patients showed peritoneal dissemination(P, or

Py.

#fTE % DNA ploidy pattern & #HiEIz L b 4

BB U TRET L, SMUETE, EREEROERE
BEEICR 31220 T aneuploid DO LRI EEIZK
& ol L, diploid B TIXLEEOEL 23D
Btz (p<0.01), RSB TIE diploid B HEESS
WA L7283, aneuploid BETREEROEIL 2D R
otz LTI aneuploid EE5 1842761 (52.9%)
CEEEEER (vt) 2oz (Table 5).

RER & U 72T B REL506) (CV fE 8 %6 LA LD 10612
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Fig. 2 The extent of tumor thrombosis and ac-
cumulated survival rates.
p<0.05 vt, versus vt,, vt, and vt; at 5-year. p<
0.05 vt, versus vty at 5-year. p<0.05 vt, versus
vt; at 2-year.
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Fig. 3 The accumulated survival rates of patients
with differentiated gastric carcinomas. One and
two-year survival rates were significantly
different between differentiated carcinomas with
DNA diploid and those with DNA aneuploid.
*p<0.05, **p<0.001
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<) ORKREYIERET 2RSIETE R
U7edd, #iRNIEEZEROBE L ETEEE S
ZRDT, BETHETEDRYD 3% 7 (Table 6),

BIRNEZEROEE L FROBEL BT 2 /-
&, R 9 B % B < 14180 DV THETER & FRAER
PR L7, BEARIZ100% T, BHE5E4EER(54
) I vt BE100%, vt EET7.8%, vt.BE62.5%, vt.IE
53.1% T, vt idBEEL, vt v, E ORI EEE %2
B2 (p<0.05). v, & vi, 13 2 FEEBERICHEELERTD
7z (p<0.05) (Fig. 2). tED > & diploid ED 5
4 31188.9%, aneuploid BETI366% T, 1 FEEFERE
2EEGEREZNThEEEZRTED I (p<0.05, p<
0.001) (Fig. 3).
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BEEVWELIRELVS S —EORENZ SR TR
W, 2T0BIOEITREREL T, V) VB RECERER
S o T2, BRIRIZERIZ diploid D64.5%, aneu-
ploid M75.0% T aneuploid DHEEBEEIZE W & W
IR, I5EITEIRSEREM D63% 1 diploid T, B
HD51% ik aneuploid TH - 7z £ DIRE?, 15145IdE
IRISEERG 1 aneuploid 22.9%, diploid 8.6% TR
DOEEENERCE P s L LI RER EMNA LI
%%, BTk DNA heterogeneity OFZes3% { % -
7238, 534b#E T DNA heterogeneity %22 2 i 8k
BEPLZVELIHENASN B2,

HlR{ZER & ploidy pattern DR & #REF L 72 LD
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Bk ) RERIKMEEY 4 BB, BERo
BIRNESZEROBESZRIZ R 512 D1 T aneu-
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DNA Ploidy and Intravenous Tumor Thrombosis in Different Histological
Types of Gastric Carcinoma

Takafumi Bandoh, Hiroshi Toyoshima and Mutsunori Fujiwara*
Department of Gastroenterological Surgery, *Department of Pathology,
The Japanese Red Cross Medical Center

Controversy remains as to whether or not DNA ploidy correlates with venous invasion in gastric
carcinomas. We evaluated the relationship between DNA ploidy and the extent of intravenous tumor
thrombosis in different histological types of gastric carcinoma. The DNA content of 150 advanced gastric
carcinomas was analyzed by flow cytometry, and the extent of tumor thrombosis was categorized into
four grades by calculating the number of tumor thrombi in the veins. 83.6% of differentiated carcinomas
were aneuploid, and 66.3% of undifferentiated carcinomas were diploid with a significant difference (p <
0.0001). Extensive tumor thrombosis was seen in 85.2% of differentiated carcinomas and 65.29% of
undifferentiated carcinomas with a significant difference (p<0.002). Extensive tumor thrombosis was
seen in 82.7% of aneuploid tumors and 62.3% of diploid tumors with a significant difference (p<0.001).
Differentiated carcinomas with DNA aneuploidy showed more invasion of the veins than those with DNA
diploidy (p<0.01). Aneuploid and diploid tumors are predominant in the differentiated and undifferentiat-
ed types, respectively. Tumor thrombosis is marked in differentiated carcinomas, and in aneuploid
tumors. Differentiated gastric carcinomas with DNA aneuploidy invade the veins most frequently.
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