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=Abstract=

Flow Cytometric Analysis of DNA patterns in Carcinoma
of the Uterine Cervix

Sang-Tag Eum, M.D., Chang-Soo Park, M.D., Sun-Young Kang, M.D.,
Duk-Soo Bae, M.D., Je-Ho Lee, M.D.

Department of Obstetrics and Gynecology, Samsung Medical Center, Sungkyurnkwan University,
School of medicine

Objective: Flow cytometric deoxyribonucleic acid (DNA) content analysis has been shown to
be of prognostic importance in some cancers. In this study, DNA patterns obtained by flow
cytometry in patients with cervical cancer have been shown to be related to a prognostic
importance in cervical carcinoma.

Methods And Materials: We retrospectively reviewed 59 cervical cancer patients who
admitted to the department of obstetrics and gynecology, Samsung Medical Center from January
1995 to May 1997.

Results: A total of 59 archival paraffin-embedded blocks were processed, 42.4 percent were
found to be DNA content aneuploid (DNA-A) and 57.6 percent DNA content diploid (DNA-D).
The S-phase fraction was significantly increased with stage. The incidences of aneuploid and
relative DNA index were not significantly increased with the stage(P=0.280) and age of
patients(P=0.088). The results had no significant differences between the squamous cell carcinoma
and adenocarcinoma, and no relationship between the groups with keratinizing cell type and
nonkeratinizing type(P=0.409). The DNA ploidy patterns were mnot significantly correlated with
metastasis to lymph node(P=0.179), tumor size(P=0.109), invasion depth(P=0.361) and recurrent
group(P=0.285). High S-phase fraction had a tendency to correlate with the invasion depth(P=0.011),
size(P=0.027), lymph node metastasis(P=0.039) and recurence(P=0.099) of cervical cancer.

Conclusion: Flow cytometric DNA content analysis is being used more frequently in the
management of different malignant tumors. Our study shows that DNA content analysis may not
serve as an important biological indicator in determining the prognosis in cervical carcinoma, but
High S-phase fraction has been connected with more aggressive tumors.
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Flow cytometry £4& #3led H & E §4d A
¥ edol=d A F%E& Uil FEE Ao
FEAEE FESE QAU HEd 23 d
Z4 9] A= Hedley $o] 1983d 1Hg &
o] #3tgth? Mg Bad 1A gl Eo) 23
€ 50ume] FAZ 2 4709 2AFHE VER
10ml fAgdo ¥Urt Clearene £ *(Americ-
lear, Baxter S/P, McGaw Park, IL)& #7138l 1, 42
o A 1083t %A § ¥ Pasteur pipet& A}§3lo] &
Atk AAZKUTE ol F o] HHE 28 WEIH)
A4~ 3} (Rehydration)-2 $|3}<} 100%, 95%, 70%, 50%
ethanol &< dAHoz Hriste] AYag x,
Distilled water 10mlE 7} ¥ 1083 ALoA
X ¥ pipeting3le] 43 A& A ATt 0.5% pep-
sin®} PH 159 A 3A3% phosphated buffer solution
(PBS)E 37To|A 3083 wjFeg 1, o] F2t 23
o] mixer& ol &3t EF3AT o] £4E 62um
nylon mesh& ¥ #4AA 4488 AP YA
1,500 rpmell A 10823F €4 EElste] 43 AL pi-
petingste] W@ ¥ PBS £4& F718 £ thA 10
3 AL o] #YE 23 wEs.
o] ¥ pipeting3te] 43 A& WY ¥ Vindelov 59
WY o 2 propidium iodide £ 3} 0.01% RNaseg]
EFgdo ¥z AdA 3083 HA g’

DNA9] ¥4|& FACScan(Becton/Dickson, Moun-
tain View, CA.)& A}£3} 34#Fo] 488um¢l 15SmW
argon-ion laser& o|-§3t] EA{dglen, & F¥
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sis software(Phonex Flow System, San Diego, CA)&
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DNA FH & Holt F4& vuisd FY22 A
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A B YR A} YEXE o] §3}d
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oo, @xto ¥, F4 A7), YA Ho] {7,
GHEe] 2HEH B4, AFEE AFAE, A%
5 5T ZAEH

EA% BA& SPSS-Win 808 o] &3t T-test,
chi-square test, Mann-Whitney U test, Kruskal Wallis
testg o] &3ttt

2 1

1 RBATYe AME @Il wE MEFT|

of 2y

AFALES W] A FFo AEF7] RE
&& FA71(GUG! phase), ¥4 7)(S-phase)st #2
71(G2M)7F 42 7993 *+ 10.12%, 11.02 £ 13.31%,
598 £ 516%0l%x DbolAE 7141 % 1943%,
2242 * 1793%, 620 + 431%, 1.24 £ 045%°|
o, Hadj A= 7254 + 21.08%, 27.11 £ 2037%,

420 £ 422%%ct. AA $%9 S-phase fraction2
Y717t FAE4E FEAL BAHE /A%
ol & B Thp=0.023). FA7|, £d7l= W7 3
7t BE @ Hol& RolX Y3trhp=0.604,
0.172). vluj=A) FFo) A S-phase fractions] 37L&
1959%Q3, W4A FFAAE 22.64% Tk v u)
44 Zo]A S-phase fractione ¥7|7t Z7}go)
ug F7HEE 3L QN1 FAHeE fo%
Aol & Holx| gtrh(P=0.392). 4t DNA A +&
Wolol we} F7hgA ggton FAHo2 o
ol 8l Th.(P=0.466)(Table 1)

2. X2AF HIo wE Aneuploid®

A3 A5G Aol A vuEA FFE A A 598
F 253 (d24%)H 1 oluj A F gL 343(57.6%)°]
Atk W7) la7] Fol A vjej5A] FFL 6(60.0%)F,
W7 brdAE 12343%)%, ¥7) Mar7ldqAME
7(50.0%)H ol it W7) F7toll & wuj5H 4
o g HE Frte HolA Fpen, £F FAH
S8 R Aol& HolA ¥krh(P= 0.280)Table
2)

3 ol wE vjuieH Fbo| WHHIT

ATAEE 2o A& S04 v F3 504
ol oz ERIAULY vulFA FUFL 504
ulgk Zol A 13(342%)3l, S0 o] FelM 12
(57.1%)& Jetiith 459 F7to] g ujujs
A FL F77 vdebgod, BAHeZ %
o] & BolA YSHTHP=0.088)(Table 2). W&o &
7}oll wh& S-phase fraction 7= S04 B3k Fo A4
208 = 18.3%, 504 o] dFolAM 225 + 18.1% o[}
o, BAHeR fo¥ Aolg Rnolx Yot
(P=0.580)(Table 3)

Table 1. Distribution of cell cycles and DNA index(mean+S.D.CH¢l %)

Stage GO/G1 s-phase G2/M DI Number
Stage Ia 7993+10.12 11.02£1331 5.98+5.16 1.28+0.30 10
Stage Ib 71.41+19.43 21.42%17.93 6.20+431 124+045 35
Stage 1la 72.54+21.08 27.11£2037 420+4.22 1.29+0.36 14
Total 59

P value’ 0.604 0.023 0.172 0.466

" Kruskal Wallis Test
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Table 2. Incidence of aneuploidy and diploidy according to clinicopathologic characteristics of cervical cancer

Aneuploidy Diploidy Number(%) Probability”

Stage 0.280
Stage Ia 6(60.0%) 4(40.0%) 10
Stage b 12(34.3%) 23(65.7%) 35
Stage Ila 7(50.0%) 7(50.0%) 14

Age 0.088
< 50 13(34.2%) 25(65.8%) 38
> 50 12(57.1%) 9(42.9%) 21

Cell type 0.409
SCC keratinizing 9(52.9%) 8(47.1%) 17
Nonkeratinizing  14(41.2%) 20(58.8%) 34
Adenocarcinoma 2(25.0%) 6(75.0%) 8

Size 0.109
< 4cm 19(38.0%) 31(62.0%) 50
> 4cm 6(66.7%) 3(33.3%) 9

LN metastasis 0.179
Positive 1(45.3) 5(54.7%) 6
Negative 24(16.7%) 29(83.3%) 53

Invasion depth 0.361
< lcm 14(37.8%) 23(62.2%) 37
> lem 11(50.0%) 11(50.0%) 2

Recurrence 0.285
Recur 2(25.0%) 6(75.0%) 8
Non-recur 23(45.0%) 28(55.0%) 51
Total 25(424%) 34(57.6%) 59

" Chi-square Test

4. N3YFetel =XEN MEFHO wE b

Wi & Fokol wWdl T

227 434 B34 Y(keratinizing squa-
mous cell carcinoma)g ®o|& 178 F 9(52.9%)3)
olA HujsA FFoE JEiND, vzt B
’3 3 % (nonkeratin- nizing squamous carcinoma)E H
A 343 F 14@12%) oA wlulA FFoz
Elytow, A3 M ¥ Yadenocarcinoma)ol A 83 F
225.0%) el A v FEE BT ATHE
el 2F47d we HElFA 4o 24 NE
$A402 o8 Aol® wold g
(P=0.409)(Table 2). X3 A7 w}& S-phase fraction
< A5y HgAs gl A 324 + 21.1%, ¥ Z31A4
YA QoA 121 + 93%, MY AT Y] A 387
+ 17.5%°] i c}.(Table 3)
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F%9] A7 & 4emu|T F3 demo] A} ZOB
Fol BA vluisd 4L 47 19 (38%), 6(66%)
A HEE Ao, FF9 A7) F7td we vy
FH F4 Y NE FrhE dNoH,EAHL
2 9% Aole YehA e tth(P=0.109)(Table
2). %2 A7]lo] w}& S-phase fraction 4emu] Tt
FollA 188 + 159%, 4cmolAt oAl 391 *
243%% Frtatgen, BAHOR folg Aol &
1 ¢ t}.(P=0.027)(Table 3)
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Table 3. Distribution of cell cycles according to clinicopathologic characteristics of cervical cancerimeamS.0.%)

Cell cycles fraction
GO/G1 S G2M
Age
< 50 7271204 208*183 55+38
> 50 7321184 225+18.1 58+53
Cell type
SCC keratinizing 7431185 3241211 49+36
Nonkeratinizing 728%184 121193 58+43
Adenocarcinoma 7241215 387£175 63162
Size
< 4cm 71.5%£19.3 18.81159 5.7+45
> 4cm 81.8+108 39.1+24.3 54142
LN metastasis
Positive 83.8+103 39.8+230 48+46
Negative 719£189 19.5%+16.8 5.7t44
Invasion depth
< lem 71.8%£19.0 17.6+17.2 58+43
> lem 754%180 28.1+184 53+46
Recurrence
Recur 708204 3334232 43130
Non-recur 732%185 2131230 56+44

EA%E Biod, BAFHLE F9% Aole ¢l
24 tH(P=0.179)(Table 2). U 5+H Holo] W S-phase
fraction® A4 Aol7t gy A$ 195 £ 16.8%,
gty Hol7l & AS 39.8+23.0%22 F7ts
Heo, FAHC2 FoF AolE HUCL(0.011)
(Table 3)
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AZ7AR FEAEE lemo| F3 lemo| 4
Fog Uyol HW lemug TojME 378 F
14(37.8%) ol A vlujH] FFoIAL, lemo| Y T
ol A& 228 F 11(50.0%) 3 7k vlui 4] FFol ATt
2%9) A7) F7lo} WE vl T4 e F
7b7F debd oy, BAALE fAF Aol U
THP=0.361)(Table 2). 22t} M E 9 FHEE g
8} S-phase fraction & lem W%k oA 17.65+
17.27%, 1cmo] & FolA 28.13 + 1840% 22 &
27} P& 4% S-phase fractiono] F7tete A
£ nglen, FAXZ {AF Aolg R
(P=0.011)(Table 3)
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£ 2545.0%)# A A vlejeAl FFoIAS AL &
T} vujeH F¢ 24 NEE BAHCE #9
§ x}o]E po|x ¥kt (P=0.285)(Table 2). S-Phase
fraction® Aol BluiFA FYolA 33.30%
23.28%, AR Fe FolA vlujEA FgolA
21.39+232% % el H, S-phase fracton F7he
ALFFe BAHCE Fo% Ao] & HolA ¥t
t}.(P=0.099)
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Zq %lq_'ll-ld)

AZ3AEAY A5 2H3n AFE 45
sted glol4 dA7bA] FIGO(International Federa-
tion of Gynecology & Obstetrics)e] 43 7|7} d
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Aol wheh Aol UAIRE FRe] A, N PxA
Ao|, 22 &H A& A%, a9 7], F%9 =
Aty 3, gg3gey 2 PAN g9 kg
A&, 39 Fgo g Woir|d F 48 ads
o g3 AFA 1Y S FEFA HIle F
€ F yeldy ¢ Hs Bolg A9t Bl 9
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Ack? 28} DNA w53 FAF Aot 249 &
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Al DNA djA g o2 HAY 23E Yl
o stetw 2o) 2o A AL coefficient of varia-
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ZF oA F&3 DNA w5 A oz &
Bhui e, A 238 o gAY HHY 239
FHl AR 2FHAHE 27
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DNA vl F7le £& xS g34d AHojg
BAAR F%9 A7 FAddn B
12 1990\d Leminen £ ploidy$} S-phase frac-
tiono] o ¥ FF& F& EHE Aol dHA
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9 Foko] 3719 F 33l o1}, S-phase fraction F
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