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The Study of DNA Ploidy and Proliferating Cell Nuclear Antigen(PCNA)
as a Prognostic Factor in Uterine Cervical Cancer

Il Goo Shim, M. D., Kae Hyun Nam, M. D., Hae Hyeog Lee, M. D,
So Yung Jin, M. D.,” Kwon Hae Lee, M. D.
Department of Obstetrics and Gynecology, anatomical pathology”
College of Medicine, Soonchunhyang University

OBJECTIVE : The objective of this study were to clarify the significance of PCNA
and DNA ploidy as a possible parameter of the prognosis in squamous cell carcinoma of
the uterine cervix.

STUDY DESIGN : Women with the diagnosis of cervical cancer operated between
January 1987, and July 1991, composed the study group(n=35) in this case-control group.
Among these 35 patients.In theese patients we chose the patients with complete follow up
treatment. Also we employed 7 control paraffin-embedded cervical specimens without any
specific pathologic lesions for the comparison. Immunohistochemical staining to identify
PCNA was applied to case of paraffin section and PCNA indices was obtained DNA
analysis was done by using flow cytometry and S-phase fraction and DNA ploidy were
obtained.

RESULT : The results were summarized as follows.

1. S-phase fraction were 20+7% in cervical cancer and 16%11% in control group.
There were no statistical difference. Aneuploid ratio were 26%(9/35) in cervical cancer and
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0%(0/7) in control group. There were statistical difference. PCNA indices were 456*6% in
cervical cancer and 5%4% in control group. There were statistical difference.

2. There were no statistical difference in PCNA indices between large cell keratinizing
type, and large cell nonkratinizing type of cervical cancer.

3. According to lymph node metastasis, there were no statistical difference in PCNA
indices between positive group and negative group.

4. According to various pathologic parameters, recurrence rate was hihger in cases of
parametrial involvement.

5. The correlation of coefficient was 0.747 between PCNA indices and S-phase
fraction. that is a significant relationship.

6. According to recurrencethere were no statistical difference in S-—phase fraction,
aneuploidy and PCNA indices between group of recurrence and no recurrence.

7. There were no statistical difference between <20%, group and >209%, group of
S-phase, aneuploid and <60%, group and >60%, group of PCNA index in view of
recurrence rate,

CONCLUSION : That is a significant relationship between S-phase fraction and PCNA
indices. But, there are no statistical significance of PCNA indices, DNA ploid and a
prognostic factor. So, that is a limitation in PCNA index DNA ploid when it was used as
a prognostic parameter of uterine cervical cancer.
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Table 1. Treatment modalities of the patients

No. of patients
Operation” 20
Induction chemotherapy & operation™ 15
Postoperative adjuvant radiation 24

* QOperation : Radical hystrectomy & lymphadenectomy
** Induction chemotherapy : VBP regimen

Table 2. Characteristics of the patients

follow-up
No. of Age Stage {months)
patients
mean  range [s Ta b mean rage
Invasive k3] 45 X6 %3 8 0 268
cervical
cancer.
Control 7 0 46
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8. Flow cytometric analysis
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ter®, Epics®—C flow cytometrys ©o|£3}d] &4



Fig. 1. The finding of routine H-E staining(left} and immunoreactivity for PCNA(right, ABC
method, dark nuclear taining) in the uterine cervical cancer(100X) ’

Fig. 2. Immunoreactivity for PCNA in a few nuclei(left) and many nuclei(right) in the the uterine
cervical cancer(1,000%)
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Fig. 3. Examples of flow cytometric analysis in uterine cervical cancer
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Table 3. Incidences of S-phase, Aneuploidy and
PCNA indices between cervical cancer
and control group

Cervical Control P-value
cancer(%) (%)
S-phase 0%7 16+11" 0.20
Aneuploidy 26(9/35) 0(0/7) 005
PCNA index(%) 45*16 5x4° 0.01

* Mean*1SD v
A

Table 4. PCNA indices dccording to the depth of int
vasion

the depth of invasion P-value
<1/2 >1/2
PCNA
47+13 43+
index(%) 2 053
* Mean*1SD

3 dmE Tolwof whE PCNA X2 8i@

datd Holsl YUY st AN ook PCNA
A4 247 47+13%, 43120%2 FAHCZ #9
& zo]& Ro|A A3kcHTable 5).

Table 5. PCNA indices according to status of lymph

node metastasis
negative  positive P-value
PCNA index(%) 47+13" 43£20° 053

* Mean*1SD
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o MDA

BA719 PCNA A49te] JA@AE ALY

& F3o FHE A3 Correlation of coefficient(R)
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Table 6. Recurrent rate according to pathologic para-

meters.

. No. of  Recurrent
Pathologic parameters Pis. rate(%) P-value
Lymph node invasion 0.12

Absent 21 14
Present 14 36
Cell type 0.17
Large, nonkeratinizing 2 27
Large, keratinizing 13 8
Parametrial involvement ’ 0.03
Absent 30 17
Present 5 60
Depth of cervical '
involvement 032
<1/2 9 11
>1/2 2% 21
Lymphatic & Vascular
invasion 0.19
Absent 17
Present 11 36

[+

< 0747(P<005) o2 A@#As Adxm PCNA-
Ar-g SEYALXE, 478 FHA5(VR §
o 7§ A& Y=028X+822 <% Au@AL 3l
9 cHFig. 4).

6. Mystx| ghe 23 MUWE FolAMe] PCNA
X2t gyl ¥ sl FRo vlR
Agsta g T YLYF TolA P47 uE
& 2+4% R 15%10% vejFA HlEE 26% 3
25% PCNA AF€ 47 4H£217%% 41£10%2 F
AHog fo@ Aol7l AAKTable. 7).

7. §401 vlg ¥ PCNA X% o|&8 of % vjn
47 Hl&E 2% ol4EH olHELZ ol
A48 vLsel wgort FAHA Holk &

AR vElEA G5 @& ARE vad= FA4

_49_

Hel Aol7} HNeH PCNA A4§ 60% o4
3 olshEe 2 o] ALHTE uEsto] HoIE
EFAHA felg Aol7t AATHFig. 5-7).

ki



- A AYLS 4FAA2M DNA Ploidy$} Proliferating Cell Nuclear Antigen(PCNA)o) tj@ 47 -

S-phase (%)

40F

Y = 0.28X + 8
R = 0.747

1 A 1 k]

PCNA (%)

y Fig. 4 Correlation between PCNA staining

o 1 [l

10 20 30 40 80 60

Table 7. Incidences of S-phase, Aneuploid and
PCNA indices according to recurrence

no recurr- recurr-

P_.
ence(%) ence(%) value
S-phase 2214» 15+10* 0.53
Aneuploidy 26(7/27) 25(2/8) 0.74
PCNA index(%) 45+17+ 41 £10+ 0.62

* Mean*1SD
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