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Flow Cytometric DNA Analysis in Colorectal Cancer and Its
Relationship to Clinicopathological Features and Prognosis

Dong Ho Choi, M.D., Tae Sung Sohn, M., Young Suk Park, M.D.
Hong Kvyu Baik, M.D, Young Soo Nam, M.D. and Kyu Young Jun, M.D.

Department of Surgerv, Hanvang University, Colfege of Medicine

DMNA flow cyvtometric analvsis was performed on 42 colorectal cancers. DN A ploidy was
diploid in |9 and aneuploid in 23 cases. There was no significant correlation between DNA
ploidy and clinicopathological features such as primary site, histologic type, depth of inva-
sion, lvmph node metastasis, peritoneal seedings, lyvmphatic invasion and vascular invasion.
In aneuploid group, which was divided into two groups, by the value of DNA index, there
was no differences between two groups in prognosis and clinocopathological features. Cu-
mulative survival rates appeared to be more favorable in patients with aneuploid tumors

than patients with diploid tumors, but the difference was not statistically significant.
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Table 1. Recent tred in studies on cancer and DNA flow cvtometry

Editor Year Primary site Relation to ploidy
Wolley et al 1982 colon positive
Armitage et al 1985 colon positive
Banner et al 1985 colon positive
Finan et al 1986 colon negative
Kokal et al 1986 colon positive
Melamed et al 1986 colon negative
Quirke et al 1987 rectum positive
Auzuki et al 1988 colon negative
Bawani et al 1991 colon positive
Bottger et al 1993 colon negative
iy ] 1985 colon positive
i 1987 colon positive
L1 1991 colon positive
A 1991 colon positive
Friedlander et al 1984 OVAIY positive
Coon et al 1987 melanoma positive
Lindahl et al 1987 endometrial cancer positive
Stephenson et al 1987 prostate positive
Koss et al 1989 lung, neck cancer, thyroid, stomach cancer negative
Tribukait et al 1991 genitourinary cancer positive

=dell wE YEokide] sle]E w|ud a2l Kaplan-
Meier'i& ¢]8§ HEE45 Aldsigon, Y&z
A2 Fo)4d74dE Log-rank testd o|&34ch 5
2 @l diploid #el4+= 2.1:1, aneuploid
Felde 13118 bsdg 23§ HMogon £ o
Habed=d diploid #+14+ 56.44, aneuploid &
I+l 61412 aneuploid o4 =& odiipzs
vhepigdent B4 "l o= §ldcHP=0.256).

1) DNA ploidy 2 DNA index2| =4

EE0 A3 SepHEEE c|REgn, vfe|mE

& o484 50 pm2] FAZ g A2 22 34
A Alde Y el A AE 0 Fdsie,
100%, 95%, B5%, 70%, 50%2] efhg&#<des z}
1027H &5 & F FFgeld 1083 4 3HE
T&# ek}t 22|l Pepsin solution(0.5%, P-
688, Sigma Chemical Co. 5t. Louis, MO, U.5,
AE 2mL#¥ Y3 37°C water bathel+] 904z}
incubation § § PBS tubed| mesh3 &4

filtration A3 Fo H4Ee)sbgc, Wade] &
P55% A =& § ¥ + 3§ FPI/RNase sol(PI
=propidium iodide, P 4170, RNase R4875,
Sigma Chemical Co, 5t, Louis, MO. U.S.A. )]
FEE A F 2347 Fol A E AE7)(EPICS-
C, Culter, Co, FL, U.5A.)E &%« DNA
ploidy % DNA index& Febgdc}™.

i 1
1) gatge|st s sS4
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Table 2. DN A ploidy and clinicopathological features

Aneuploidin=23)

Diploidin=19)

Tumor location C 1{ 5.3%) Of 0.0%)
A I{ 5.3%) 3(14.0%)
T 2(10.5%) O 0.0%)
D 0f 0.0%) 3(14.0%)
5 5(26.3%) BI2EA% ) p=0.3067
R 10{52.6%) 11(47.7%)
Histologic type Well Qi47.4%) 16(69.6% )
Moderate 2(21.1%) 3(13.0%)
Poor 4(21.1%) 3(13.0%)
Mucinous 2010.4%) 1id.4%) p=05762
Depth of invasion M 00 0.0%) 9 0.0%)
5M 2010.5%) Of 0.0%)
PM 3(15.9%) 5(21.7%)
55 2010.5%) Il 4.3%)
SE 10(52.6%) 15(65.3%)
sl 2(10.5%) M OBT%) p=10.4803
Lymph node status N T(36.8%) T(30.4%)
Ml 12(63.2%) 15(65.29% )
N2 0f 0.0%) 1 4.4%) p=0.6184
Peritoneal pl—1 L9 (100% ) 230100%) p=not
seeding pl=1} 0 0.0%) 0 0.0%) available
Liver metastasis hi-=} 18(94.7%) 20(B7.0%)
hi+) 1{ 53%) (13.0%) p=0.3926
Lymphatic invasion Li{=) 10(52.6%) 12(52.2%)
Li{+) 0(47.4%) 11(47.8%) p=0.9764
Vein invasion Vi—) 16(84.2%) 19(82.6%)
Vi+) 3(15.8%) 4(17.4%) p=0.8897
Stage (TNM) I 3i(15.8%) 2( 8.7%)
Il 5(26.3%) 4(17.4%)
111 10{52.6% ) 14(60.9%)
v 1{ 5.3%) 3(13.0%) p=0.7454
Stage(Duke) A o 0.0%) 0i 0.0%)
B 842.1%) T{30.4%)
C 11(57.9%) 14(60.9%)
D 0 0.0%) 2{ B.79%) p=0.5T81
o atelzb §ladw, F el 4] Dukes ¥7|=2+= C27}
N b 2) of %

7 e (52.6%, 65.2%), TNM w72 stage

17} #b3F we wz) 2 b eh52.6%, 60.9%), = s a)e] wlas diploidTdl4 HatdEEe] 27
= Eajalg)l o)e)l wtrigh 7} ¢lsich(P=0.366, P 792 aneuploid el A2 HabHIE s 2
={.745)(Table 2). sje] S Ho|z grebchP=0.8580). < k=] w7
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Table 3. DNA Index and clinicopathological features(Aneuploid group)

— — %__
LD<DI=140in=11" DI=1.40n=11)

Tumor location C 0 0.0%) 00 0.0%)

A 2(18.2%) 1 9.0%)

T 00 0L0%) 0 0.0%)

D 2(18.2%) 10 9.0%)

S 2(18.2%) 4(36.4%)

R 5{45.4%) 5(45.4%) p=0.T358
Histologic type Well G(81.8%) 6(54.5%)

Moderate Of 0.0%) I13.1%)

Poor 2018.2%) 1( 9.2%)

Mucinous 00 0.0%) 1( 9.2%) p=0.1767
Depth of invasion M 00 0.0%) 00 0.,0%)

SM 0 0.0%) 0f 0.0%)

PM 4(36.4%) 10 9.1%)

55 0 0.0%) 1 9.1%)

SE TI63.6%) T(63.6%)

Sl 00 0.0%) 2018.2%) p=0.1870
Lymph node status NO 6(54.5%) I 9.1%)

NI 4(36.4%) 10(90.9% )

N2 1{ 9.1%) 00 0.0%) p=0.2812
Peritoneal pi—) LLCLO0% ) 11(100%) p=not
sedding pli+) 0f 0.0%) O 0.0%) available
Liver metastasis hi—) 10(90.9%) 9(B1.8%)

hi+) 1{ 9.1%) 2(18.2%) p=0.T142
Lymphatic invasion L{—) 7(63.6%) 4(36.4%)

L{+) 4(36.4%) TI63.6%) p=0.2008
Vein invasion Vi—) 10030.9%) B(72.7%)

Vi+) 1 9.0%) 3(27.3%) p=0.5865
Stage(TNM) I 2018.29%) 0 0.0%)

I 3127.2%) Li9.0%)

111 5145.5%) B(72.7%)

1Y 1M 9.1%) 2(18.2%) p=0.1531
Stage(Duke) A 0l 0.0%) 01 0.0%)

B 5(54.5%) 2(18.2%)

C 5(45.5%) 8(72.7%)

D 1{ 9.0%) 10 9.0%) p=0.1307

Hd AEEL o} WrA e Bol@uigl HalE o
& 77F §lela stage I+ 27704, 317442 o
F vhghent afe|EF A Srb glddcl Adbels Aneuploid & DI(DNA index)s| oz} DI
ARrh ok el 22 49, 7o Yehdoog «dx) s} [4e)abel @3 DI7} 14 ulEie) Fow lieo] 4
A abels gdcHP=0.4912)(Fig. 1, 2). el el qlabe] dslA] vlEE s o} F)o)

3) gdEels#s 854 U oFE(Aneuploid )
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Fig. 2, Survival rate in stage III cancer between dip-
loid and aneuploid group.

& WY rh glda(Table 3), e cfgh vz
N4 ale]E H2E 2t slddH(Fig. 3)

i} il

3t Foke] AEES oty n g Bl A)He §7)3
24 HEx4 DNAHDNA ploidy)e]l 5= gl
i, DNA ploidys} of o 3§ 257} ghel, 53
upaghab®l - A ek wbagdn AlE g o &
W2 o= DNA ploidys} #}aba] sbgsps
DNA ploidys Es5l 72 DNA aneuploidys 2
ol Zlell vl ol F7} k@ sicty Rusw 9ok o
elvh, AlZe}Ee = == 2 diploid®ch aneu-
ploid7} © «l§7F fFdctr By 2dd. =

7 B 9 101112 13 14
Manth
Fig. 3. Survival rate by DI index in aneuploid group.
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atoglck, o A7 diabgkelA2] DNA ploidyst =%
ohe] e slelde de NS 9A T4
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