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A Comparative Study of PCNA Immunostaining, AZNOR Scores
Hormone Receptors and Histology in Human Breast Cancer

Eun Sook Chang,M.D. and Kwan Kyu Park, M.D.

Department of Pathology, Keimyung University School of Medicine

This study was performed on 50 cases of primary breast cancer removed surgically during the
period 1990~1991 and compared the results of four morphologic methods developed for the de-
tection of estrogen receptors, progesterone receptors, monoclonal antibody PCN A immunoreac-
tivity, and the mean number of argyrophilic nucleolar organizer regions(mAgNORs) to ascertain
the prognostic significance and also to detect highly malignant heterogenous cancer. To deter-
mine the validity of these measurements, a variance analysis was done with Kruskal-Wallis 1-
way ANOVA. The results showed that the significant correlation between histologic grade and
ER/PR status(P=0.005/P=0.015), the borderline significant correlation between mAgNORs and
ER/PR status(P=0.08), and between AgNORs and stage(P=0.07), PCN A has no correlation with
ER/PR status(P=0.25), clinical stage and histologic grade.

In follow up, four cases of invasive ductal carcinoma with ER/PR, developed early and rapid
metastasis within 2 years, three of them were classified as histologic grade 3 and another case
was grade 2, whereas two of them were classified as stage III(+) and the rest were in stage IIB
(+) and stage IIA(—). The mAgNOR count of these four cases were ranged from 3.32 to 4.29
which were in the aneuploid category most likely. One of them had rather stormy rapid course
with multiple organ metastases resulting death within one year.

These results indicated that ductal carcinoma(>2cm size) with ER—/PR— and high
mAgNOR level or high PCN A grade, and high histologic grade had a highly malignant course,
marked by rapidly developing metastases. Thus we concluded that the status of ER/PR alone in
tumor tissue is an important information for selecting hormone treatment but, for the ultimate
prognosis, is a weak indicator. Therefore for early detection of such heterogenous tumor, besides
ER/PR, AgNORs or PCN A, histologic grade and tumor size are very useful as biological indica-
tors of prognosis.

The status ER/PR in combination with these indicators are more accurate and provide better
basis on which to base a decision for early implementation of chemotherapy from which to give
probably benefit by inhibition of rapid progress. (Korean J Pathol 1993; 27: 605~617)
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‘05’“011 2R A7l & phosphate buffered saline
(PBS)ell 4] #le 5 W welez W ol Eof| 27t
5% 3% &t A Z PBSel| #Ad Qe &
kit blocking agent$t &4 15%%<3} moist cham-
berel incubation3d}slct. Prunary antibodyE 30
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Table 1. Relationship of age to hormone receptors

and PCN A
ER PR PCNA
Age(yr)  No(%) oy +/— +/—
20~29 2 (4.0) 1/1 1/1 2/0
30~39 10(20.0) 3/7 2/8 9/1
40~49 13(26.0) 9/4 7/6 9/3
50~59 13(26.0) 10/3 5/8 10/4
60~69 9(18.0) 1/8 1/8 7/2
70~179 3(6.0) 1/2 0/3 3/0
(n=50) 25/25 16/34 40/10
+50% +32%

Table 2. Classification according to tumor size and
lymph node status

Stage Size(cm) Node status No(%)
I <2 negative 2 (4)
IIA 2~5 negative 12(24)

<2 positive 3(6)

IIB >5 negative 7(14)
2~5 positive 19(38)

111 >5 positive 7(14)
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ANOVA®=z FA43tx H¥ AgNORA % PCNA 2) REIEE AA:
Ast ER, PRA=Iste] 24, 223 2494 3 BUY; AT Ut 5005 39¢0(78%)7F A
3 B71eke A 5L ARt 4 =3dgtelm el E o3l
susE; Hued 2984 Sl A,
£ 2 543 Fold Fdte A 5F 3o TR
1. oAFAZ ol SAbo|F o} vlmste] of 9F o]l 1"P(Table 3).
A% FIE 284614 72424 BE 4954 YT 3. ER= PRe| wal dnt
40~50%H7} 52%2 A k=5 A=A 3skieH(Table 1). ER % PRY waz odzizle A= 504 134
A" 500 AF-o dA7IEL 19939 54704 Az ER+1061(76.92%), 28lx PR+E 408 1315
A FHde] e Hxd, an 44 A=A 9 74 (5384%)2 FAEo] sbE ¥ W BER—/
B7) Aolst Alek o34 F4 zAG £5 AF pR—x 600 9elEolA 801(88%) Aol st
A "ZAo| Holr} 7F AEr}F 24, = hE 2d0] 4 =9kcH(Table 1). 44 =3 390 = 19¢(48%)
< A3 Mok Hel, a2 Aol A7 dol7t 1~2d 5} ER—/PR-oldx 13¢1(33%)7 ER+/PR+o]
ol AR 53 2 F A A4 =AY WAL g yeix 77t ER+/PR-olieh 2484 5
AL A 2k wiol, a2ln Hol HeldE F4 3 14 4q 2ssst £ =39 104 & ER+/
T A7z Agstel 1die] Asigis o149 49 PR+ 6o, ER+/PR— 262 ER+°] 841(80%)%
Aol 9 AUE 4ol F9Fe 25 ER—/PR—ol 3 oo E4gel §549 19 ias}:toszqﬂ 1
93 mAgNOR7} 4.32~4.292 E9kch w7 129 e m= ER+/PR—°]M_L. sl o=
£ dlolAe Aol YR ER—/PR—cl9ieh. 155 @ 134 Zol 104
& AY (76.92%)7} ER+ ]9tk =& 3A SF 24 &3 =
% SRR A $59 3% volt =asre ER+/PR+ 74,
1) SOt 42 fude &4 ERE Tk =2 ER+/PR— 54 zglsx ER—/PR— 7424 ER
71(73)9k B} F=zA Hol 75 7FLR 3l +0o] 1261(52.3%)4x =9 B4l Falgk o=
F53l9dcTable 2). $%9 271 A7) 1.0cm ER-/PR—, £9%¢ 3¢%& 24+ ER+/PR+0|4
~135cmZ tekstga el A=A Aol 327 3 ld¥e ER—/PR+Ac 25Fo 43 234 =
ZFoll 2177F Aeld Aol Hao|gich Ao} =zAd A 1441(60.86%)7F ER+olglch. =484 553 3o £
ol & Fulgl F=7|7F 2~5cmel H7i(stage) 1B & B3lzsl U2 makol [0d9} 40kl 4ol 2%
(+)+ °l A 38%(19e1)E AFA|sted 743 wrok ER—/PR—o|gicHTable 3). 3= o2 ER+ 24
Table 3. Classification according to histologic grade* and ER status
Grade Histologic type ER status +/— ER positive(%)
I Ductal carcinoma (n=10) 8/2 80
Intraductal carcinoma (n= 1) 0/1
Papillary carcinoma (n= 1) 1/0
Mixed lobular and
ductal carcinoma (n= 1) 1/0
Total (n=13) 10/3 76.92
1I Ductal carcinoma (n=19) 12/7 63.15
Mucinous carcinoma (n= 1) 0/1
Lobular carcinoma (n=3) 2/1
Total (n=23) 14/9 60.86
111 Ductal carcinoma (n=10) 0/10 0
Medullary carcinoma (n= 4) 0/ 4
Total (n=14) 0/14 0

*graded with modified criteria by Bloom and Richardson
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Table 4. Relationship between histologic type and hormone receptors

ER+/PR+ ER+/PR— ER—/PR+ ER—/PR-

Ductal Ca (n=39) 13 7 > 19
Medullary Ca (n=4) . . . 4
Lobular Ca (n=3) 2 . 1 .
Mixed lobular and ductal Ca (n=1) . 1 e .
Mucinous Ca (n=1) . . . 1
Papillary Ca (n=1) . 1 . .
Intraductal Ca (n=1) . . . 1

Total (n=50) 15 9 1 25

Fig. 1. Infiltrating ductal carcinoma in 38-year-old patient, stage IIA without lymph node metastasis. ER —/
PR—, histologic grade 3. (a) PCNA immunostaining shows strong positive reaction(85% positive)(ABC
with hematoxylin counter stain). (b) Corresponding H&E section shows sheets of tumor cells with
marked nuclear variations; coarse chromatin, prominent nucleoli and frequent mitotic figures.

o], ER— 264, PR+ 16¢], PR— 34<l3icH(Table
4).

4. ¢ 4|8 £F(Tumor proliferative
fraction)

1) PCNAE 743 5005 107} S4ola 404
7} oFAololx o] F APCNASFL 34c]24] okAl

Eo] 5%~45%(% ¢ PCNA(mPCNA) 24.4%)% c}.
IPCNASHEE 642 50%~85%(H T 54.4%)0]
o] ¥ 4ol= 2% ER—/PR—22 349 A4 =
B, lelo) ooz FHHUL, oL 2F 2
497 57 302 ¥% 53ich Yoix 2ol ER+
/PR+¢<l A&4 =Rt lolo} ER+/PR—al £¢
g EBedol Ugieh A2 F4E 85%<l olE 7]
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Fig. 3. Infiltratin ductal carcinoma in 34-year-old patient, stage III with lymph node metastasis. ER—/PR—, nu-
merous nuclear black dots. Majority of nuclei have more than two AgNORs/nucleus up to ten(arrow
head), and large AgNOR(arrow). (b) Corresponding H&E section shows tumor cells with prominent nu-
cleoli, vacuolization of cytoplasm of tumor cells and mitotic figures.

Table 5. Relationship of ER and PR, AgNORs and PCN A to stage

Stage Node AgNOR PCN A(%)
Status ER+(-) PR+(-) m#*SD* m+SD*

I (= 1 (1) 1 @) 2.91+0.08 32.5+31.82
ITA (=) 8 (4) 4 (8) 2.47+0.84 2.29+2388
() 2 @) 2@ 1.93+0.11 31.7+12.58

I11IB (=) 3 (4) 2 (5) 2.78+0.53 32.9+20.77
() 8(11) 5(14) 2.65+0.95 20.5+20.11

I (+) 3 (4) 2 (5) 3.29£0.81 20.0+18.86

* mean +standard deviation = (—): negative

(+): positive

[TA(=-)9] A{A =3doz zzsty EF 302
st dn AR A@gdo]l mulg K] oF(400 X )
4~82 43 FAES BAdh(Fig 1) FTHAz2
& FAE 72%9 ol ¥ [IB(—)9 Fotoz
o]4 2¢] 25+ ER—/PR—o|gic}t A7 ule} 2
o] £3l=7} #3 ER+/PR+2al o(Fig. 2)oll A o4

o

2 APCNASFoIow & 1o PCNA 55% %4
#24 ER+/PR+4l 156 % #2374 aPCNAS
Foll et

2) Argyrophilic nucleolar organizer regions
(AgNORs)F+= HAAEZY FAFota vlmste] &
A8 Z7F8 32 mAgNORs7F 1.18~4.8022 3z}v}
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Fig. 4. Box and whisker plots for mAgNOR in tumor stages.

Table 6.Mean and standard deviation of AgNORs
and PCN A by ER and PR status

mAgNOR! PCN A(%)?
m=SD m=SD
ER+/PR+ 2.31£0.85 20.00+20.73
ER+/PR— 254+0.75 17.89+£18.04
ER~/PR— 2.95+£0.91 28.96+22.81

1. P=0.08 by Kruskal-Wallis Statistic (P=0.02 by
linearity test)

2. P=0.25 by Kruskal-Wallis Statistic (P=0.13 by
linearity test)

o} zolzh Uk A&A £9d 20 24 11837
15724 o2 FFPuc A3 Stk = AE4
EagteAE 3} PCNA7ZF g4 d+
mAgNORs7}F 1.692 ¥otovt e Fokyolgls
23z} e Foke AGNORY =77 23 =
Z 745t HmAgN ORs 3.87)(Fig. 3). w7j¥2 24
8 7] IIIe] mAgNORs 3.292 Ao &9k (Table
5). 248 5F3 wlm EAA s mAgNORs

i B B |

g3

£ 57 10| 2.33(£0.54 SD), 53 27} 2.87(£0.74
SD) =gz 55 3°] -3.46(+1.01 SD)& 3=~}
e 5F 3 ¥HEsl F2 53 1uth 348 A

o °

EAEA FoAo] AAHP<0.05).

5. EAIEH EAM(Statistical analysis)
Fukete] ER, PR Ao} mAgNORs % PCNA

ofe] A% BAE AgNORSE #AAA 240
U2 (P=0.08 Kruskal-Wallis 1-Way ANOV Ao
9#) 22l PCNAGE F42 glovt Age g
cH(P=0.13 linearity testel <Jsl)m 24 =g
(Table 6). AgNORF} #W7]ole] AAE w7 A=
Ao Aol 55 vrx 21 EFAow wsE 4=
wrolA maksh ¥y 1S Al9ekn W] IIA, 1B,
Il A& Z7kste 73] Yok (Fig 4). PCN A<
H71eke] Al Fo4del gt s xAdd =
FE2 ER, PR A9ty #AlE AT F940)
A (P=0.005, P=0.015(Chi Square testel <4}))
= AgNOR#9e) IAlE 55 13 5% 3¢ vas
of BAEA Foie] dokzm EAskgict PCNAsS
SF3Y AAE FAe] gl

TR FAE 23 FRIAY VLU
2

A7k 2 4 gleh 2ol AZYRF A
=

t
ol2glct. PCNAE o] DNATHEL
2

A4 715 9o vAZAH DNAZAAE 4] Fois
7] W] A2 AT Foll £ PCNAAE 2
~3uf Hx=el Fe wFo] Ay £ S/(DNA
FA 7)ol EAH (replication site)Eoll vl =
Al WFo]l A, AA DNAGA S LF=5+&
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€ ER—- T zolA AEgeoz o]Fojdde 4
A

1S thymidine labeling index® T dlz
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RNAE A4sle DNAzZE2A4 #9%7)(meta-
phase)el] 549 Awt¥- ¥3 dal4 F 13, 14, 15,
21, 22¥ dAAe] ksl zEa *ﬂi‘ﬂ"ﬂ Z+71(in-
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1 gl NORA TAL ol A WA A %%
Auk RNA £¢&4 [, 110KDY Cza‘:PBH, 37KDY
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(aneuploidy)®l F7}& AAkgtel Al ZEAE77)
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ko] BolATH® n5F3 ATF ¥ TAIA FE
FollA A ZFEL77] AgNOR & DNA Az
AYor 243 S7] AZES HEETS Alolo] Al
AdAlC] Qgol IAAHY. A ful FokelME ok
Aol wal fosA & AgNOR#F7E Z7bghep,
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