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Clinical Relevance of Clinicopathologic Para- MIB-1 labelling index (LI) and high microvessel density

meters and Tumor Markers in Ductal Car-

cinoma in Site of the Breast

Hyun Chul Kim, M.D., Eun Young Song, M.D., Soo Gin
Jung, M.D.", Hye Kyung Yoon, M.D." and Jin Yong Lee,
M.D.

Purpose: Ductal carcinoma in situ (DCIS) of the breasts is
a heterogeneous group of lesions with diverse malignant
potentials and controversial treatment options. This study
was planned to investigate the patterns of clinicopathologic
parameters and tumor markers related to biological aggres-
siveness and to make treatment decisions available based
on a variety of these parameters.

Methods: We reviewed forty cases of DCIS treated at Pusan
Paik Hospital from March 1992 to July 2002. Clinicopatho-
logic features such as age, chief complaint, mammographic
finding, tumor size, histologic subtype, and operation type
were analysed, and the expression of ER, PR, p53, C-
erbB-2, cathepsin D, bcl-2, MIB-1 and CD34 were evaluated
using immunohistochemical methods.

Results: The size of the tumor was less than 1.5 cm in
16 (44.4%) cases, 1.5 cm to 4 cm in 17 (47.2%) cases,
and more than 4 cm in 3 (8.3%) cases. There were 11
(27.5%) cases of the comedo subtype and 29 (72.5%) cases
of the noncomedo subtype. Nuclear grade was divided into
low (8 cases, 20.0%), intermediate (20 cases, 50.0%), and
high (12 cases, 30.0%). According to Van Nuys' classifica-
tion, there were 25 (62.5%) cases, 4 (10.0%) cases, and
11 (27.5%) cases of group |, I, and Ill, respectively. The
groups presenting as mass on mammogram had no
significant relationship with those presenting as microcalci-
fication in terms of tumor size, histologic subtype, nuclear
grade, and Van Nuys classification. The expression rates of
PR, p53, C-erbB-2, cathepsin D, and bcl-2 were 32.4%,
67.6%, 35.1%, 29.7%, 67.6%, and 45.9%, respectively. High
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were observed in 8.1% and 32.4%, respectively. The group
presenting as mass on mammogram showed higher ER
(P=0.0276) and PR (P=0.102) expression, compared with the
microcalcification group. Positve ER and PR were asso-
ciated with low nuclear grade (P=0.0233, 0.1727), while
positive p53 and C-erbB-2 and high MIB-1 LI correlated with
Van Nuys' group Il (P=0.0637, 0.0532). Positive ER
correlated with positive PR (P=0.0581) and negative C-erbB-2
(P=0.0642). In addition, there were positive associations
between PR and bcl-2 expression (P=0.0939), between p53,
C-erbB-2 (P <0.0001) and high MIB-1 labelling index (P=
0.0785), and between cathepsin D and high microvessel
density (P= 0.0151).

Conclusion: Clinico-pathologic evaluation of tumor size,
histologic subtype, nuclear grade, and Van Nuys classifi-
cation can help predict more aggressive immunophenotypes
of DCIS. Positive p53 and C-erbB-2 and high MIB-1 is
associated not only with more aggressive clinical behavior
and more advanced histologic features of DCIS, but also
with negative ER, PR, and bcl-2. Our results support the
clinical relevance of combining both clinico-pathologic factors
and biologic tumor markers for determining the treatment
modality in DCIS patients. (J Korean Surg Soc 2003;65:
284-294)
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4 NEE SHXE 7Y F de Ao dHA % 5 2AE 24§32 W E 3 (comedo), 113
ThG4) eIt 19809 o) F i Heiel Wt el (solid), v A8 (micropapillary), 73 (papllary), A3
o] fkstell wist BAle FtE JATHLES] vIET} (cribriform) &2 FiEato] 3F 74A] f-8 0] 75% o= AHA|
w53 Tl glolA HZ AR AdkEe fUY F 3l A5 ololl dEE 4 FHe VT E s, 1
20~25%9] MES Holw 24 glo] FUTAToR WA oA g ATE EHE PR, 2 WLy
He e 32 7 35%9] RIEE YERHR k) I uHEH o2 thHsqlct. ¥ 55 Consensus Confer-
Wk AEHH A4 o] thefslthe Aol o o ence Committee(1)2] 7]l &3 AS+, T67, Loa7>
TollA] Hirxlo] glowm, B3 Wy gt & E ek HAE ok HA ll FEEA EEE S
ShE7b A, v AR, T4 A, ohEA], RelRlZ A of gslod &= AR SR, MW FXAEY A= &
Aol Bl AF4 Fuet Ao zov I A& 1 Ao g2 7rFeeich o 533 HA {5 F53E Al
o] Trh(4-6) ol9} o] [AINYETL okt A=A o8l Van Nuys 275 A-&3to] L I, T 22 23l 9=
QA EE AY L o] I HULE Aol A FL3E B o], it #o] agFo] ol AL gl A5, U7
o7 N85 E AW T Hrke AR ek I e ] S Aol oAt HATL e 7, Mk 2
% 3hake] A, W, AESH SRS ATk A frrel FsAl o] aEFel Aol
LA oA T & sloteto g4 7H7e] 3hrlel| HA A () HAXASISHH HAL 2224 T4 Bd=H ol
ey, A e, 3 EE ey 55 Adsle] X85 o 23 sl o 55 AHste] 4 um AR
Algslodol X & AFE FANA = d& Aot} kA sk & DAKOALS] LSAB (Labelled streptavidin biotin) kit
B FollA] AT S 359 1A, Weldd, A £ o]&3to] F4H Q! streptavidin-biotin complex {2 %
= oM Ee TAE AETH ot =g A EA H A S AASIATE A3 DA Al TEE FEA
v ATToEN A3 (555 AR dl o] &3l 9l ER 3 PR (Zymed, San Francisco, US)Z EFEA 2141 p53
2 B ATE AlFEY (DAKO, Carpinteria, US), C-erbB-2 (Novocastra, New Castle,
UK), bcl-2 (Zymed, San Francisco, US), cathepsin D (DAKO
=l Hi Carpinteria, US), MIB-1 (DAKO Carpinteria, US), CD34 (Im-
munotech, Marseille, France)©] ™, ER B PR ¥tdd-& Zok
B AT = BT UHLE S HE e 3 o AEZe] ol A 5% o] u|wkA] WS Ho|H o= 3
F A, WA % IAE 2AAL, BETA ol AL, ps3 WE JA] HellA] 5% o]4<l A%, C-erbB-2
A FFFIAA g W 22313 W o2 ol 3t wH 2 Alxeg vl T ddls BY A, bel-2¢9k
thy 9444, WA, A EAEY kst e cathepsin D= A|ZA ol Wal& Holw o 3539
A opgete] AxaEAls A er FAdte Y th. MIB-1 Wi Aol A & o] W& Ho| & Wi
Ak e HAEA 7= AAZ X85 AR Wl = 2 FAsF 10% wlutolw A5+, 10% o 50% v]wr
e Azt o] AFE Al ol TEE 57, 50% o|Fe|Hl AFHEFOE FEeirh
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Table 1. Clinicopathologic characteristics of ductal carcinoma in situ

Clinical characteristics

No. of patients

. L No. of patients
Pathologic characteristics p

(%) (%)
Age (yrs) Mean 43.1 Size <15 cm 16 (44.4)
<30 2 (5.0 1.574.0 cm 17 (47.2)
31750 32 (80.0) >4.1 cm 3 (8.3
>51 6 (15.0) Histologic type Comedo 11 (27.5)
Chief complaint Mass 32 (80.0) Noncomedo 29 (72.5)
None 4 (10.0) Nuclear grade Low 8 (20.0)
Mass & discharge 3 (7.5) Intermediate 20 (50.0)
Mass & pain 1 2.5) High 12 (30.0)
Symptom Subclinical 8 (20.0) Necrosis Absent 29 (72.5)
Clinical 32 (80.0) Present 11 (27.5)
Mammogram Microcalcification 12 (66.7) Microcalcification Absent 26 (65.0)
Mass 5 (27.8) Present 14 (35.0)
None 1 (5.5 Microinvasion Absent 33 (82.5)
Dignostic modality FNA 4 (10.0) Present 7 (17.5)
Excisional biopsy 25 (62.5) Van Nuys I 25 (62.5)
localization biopsy 10 (25.0) classification I 4 (10.0)
ABBI 1 Q.5) 111 11 (27.5)
Treatment modality MRM 30 (75.0)
Lumpectomy 5 (12.5)
Lumpectomy with ALND 4 (10.0)
Excisioal biopsy 1 2.5)

ABBI = advanced breast biopsy instrument.

A&k 2, 40th7F 2200(55%) 2 7HE wkeh 9 S
22X Z2A5E §9 237} 3261(80%), 27} ZAE A ¢k
o ARAR B o2 APt frdEed ) vl A4 s &
ofo] EH 7357t 40(10%), FAA F2 ek s 7
H7E 300](7.5%), Fr-EEel 11(2.5%) A #HE = ot

frdEado]l AAE 219 F vAA3]3 Fodo] 140
(66.7%), Z]-&-°d0] 6411(28.6%)0l1 4] LFELEOoH | 1o o]
& &Ado| WEEA ok

Ak o] 25 AsiE 224 F9 &5 712 36¢]
Z 490)(10%)= AAFJAAZAATL, 2560(62.5%)N A= A
Al Aol AXEGom, FHkEe o]} WHow F =
< vA 3]3S Bld 174 T HA A A A ] 10
o|(25%), ABBI (Advanced Breast Biopsy Instrument)©] 1]
Q.5%)NA AJ3Y= et

Fe 9 Aadyeds WX FHAAE] 300
(75%)9.3L FHHES ] 104(25%)01 =T, 15 &
ARt deld g 3 A Qo] 490(10%), -
FAAE 3 A el 54(12.5%), A AET A4
= 97} 1602.5%)0| e}, 400)] F 130d|ol| 4] ol ~EZ A
IEE eWE FRGlth 7 3 4 3 717k Y
S 109 aNE7RA 2 3 3970 e]gl o] dal7tA] At

WA el A 4099 24 B4 F & elE glglh
2) HE|XEEN S4(Table 1, 2)
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Table 2. Relationship between histologic subtypes and pathologic parameters

Nuclear grade Calcification Microinvasion
Histologic subtype Number
High (%) Present (%) Present (%)
Comedo 11 7 (63.6) 5 (45.5) 4 (36.4)
Non-comedo 29 5 (17.2) 9 (31.0) 3 (10.3)
Solid 11 3 (27.3) 4 (36.4) 2 (18.2)
Cribriform 11 1 9.1) 3 (27.3) 1 (9.1
Papillary 6 1 (16.7) 1 (16.7) 0
Micropapillary 1 0 1 (100) 0
Total 40 12 (30.0) 14 (35.0) 7 (17.5)
Table 3. Relationship between pathologic parameters and clinical factors in ductal carcinoma in situ
Size Histologic type Nuclear grade Van Nuys
>1.5 cm (%) Comedo (%) High (%) I (%)
Mammography
Mass (n=5) 3 (60.0) 1 (20.0) 0 (0.0 0 (0.0
Microcalcification (n=12) 5 (41.7) 4 (33.3) 3 (25.0) 3 (25.0)
P-value 0.3074 0.5825 0.1551 0.7673
Symptom
Subclinical (n=8) 2 (25.0 1 (12.5) 1 (12.5) 1 (12.5)
Clinical (n=32) 19 (58.4) 10 (31.3) 11 (34.4) 10 (31.3)
P-value 0.0560 0.2881 0.4824 0.4988
T HlEE IYHHE 273%, +FES 167%, AR A T e (P=0.1551), +Ed 23 T2 o
9.1% ol ek mlAIA S Bk 400l F 14¢(35.0%)l14 % et T3} w48 FdS HAW T Aolol] Tk A
Aelglor, HEY 116l F 59(45.5%)lA, BHERF L 7], 2F3H ¥, Van Nuys &7 Soll holA] frol 3k Xe]

29¢]] F 991|(31.0%)N A H&Z = o] WHEF A i 245 H
gom HwWEY = w33 114 F 490(36.4%), A4 11
ol & 390|(27.3%), +5 69l F 160(16.7%)2] 2.2 ulA|
A3)37F BHEE QI AR e A33E Bl
AR5 HaE 400l F 790(17.5%)01 4] = AL, W
EYL 114 F 490(36.4%), B EEH-2 2940 F 3¢](10.3%)
2 HEYNA 25 FEE Y, vHEY F 1Y 114
% 290(182%), AHFE 116 F 190(9.1%)2] ol ek. Van
Nuys 2-Foll A TS 25611(62.5%), TS 491(10.0%), TS
119](27.5%)°1 9 k. & 400 5 349(85.0%)0l A <Be}gl
A AAEs st on fzA Aozl #EHE ol ¢l

(1) 2 OIXto WalSHE QIRHSTIO| 1B (Table 3): &
Holg 2302 ek 2ol wlal A4 S B
| FolA ¥ Sl 2 A7t v wkort SAY
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oA o 7 Zao] 9ol T3} 18 A] S F Aol
7} 898 xpo] & B h(P=0.0560). L& L} %

z
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. 0= = H= o o]
T 7F 2AE 74, ¥ S, Van Nuys 72 F23t 2}
o

ZXFEA A oIl gt w o od AL 400 F 370|014 A=
Qo ER WS 1200(32.4%), PR 259(67.6%), p53-<
1341(35.1%), C-erbB-2 &l 114](29.7%), Cathepsin D&
25¢|(67.6%), bel-2+= 17¢1(45.9%), MIB-1 A A7} 2%
F 39(8.1%), TS X 84(21.6%), CD34 H+&1-2- 124]1(32.4%)
7} kA HE-g-o] i tk(Table 6).
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Table 4. Correlation between pathologic parameters

Type Nuclear grade Necrosis
No.
Comedo (%) High (%) Present (%)
Van Nuys
I 25 1 (4.0) 1 (4.0) 0 (0.0)
I 4 3 (75.0) 0 (0.0 4 (100)
I 11 7 (63.6) 11 (100.0) 7 (63.6)
P-value <.0001 <.0001 <.0001
Histologic type
Comedo 11 7 (63.6) 11 (100.0)
Noncomedo 29 5 (17.2) 0 (0.0
P-value 0.0236 <.0001
Nuclear grade
Low 8 1 (12.5)
Intermediate 20 3 (15.0)
High 12 7 (58.3)
P-value 0.0236

Table 5. Relationship between tumor markers and clinical factors

Expression rate (%) High LI High
No. of MIB-1 MVD
ER PR p53 CEB Cath-D bel-2 (%) (%)
Mammography
Microcalcification 12 2 (16.7) 6 (50.0) 5 @4L7) 5 @17 7 (58.3) 5 @417 183) 4 (33.3)
Mass 5 4 (80.0) 5 (100.0) 1 (20.0) 1 (20.0) 3 (60.0) 3 (60.0) 1 (20.0) 1 (333)
P-value 0.0276 0.1020 0.600 0.600 1 0.6199 04134 1
Sx
Subclinical 8 3 (375 5 (625) 1 (12.5) 1 (12.5) 3 (375) 2 (25.0) 1 (12.5) 2 (25.0)
Clinical 29 9 (31.0) 0 (69.0) 12 (4L.1) 10 (34.5) 22 (75.3) 15 (51.7) 2 (6.9) 10 (34.5)
P-value 1 1 0.2164 0.3909 0.0829 0.2455 0.5329 1

Sx = symptom; ER = estrogen receptor; PR = progesterone receptor; CEB = C-erbB-2; Cath-D = cathepsin D; LI = labeling index; MVD
= microvessel density.

A E°l FoeAl =9k (P=0.0276), PR FHES =< B 717} 41 em o3l 7% ER W&o oA =%
HrhP=0.102). 1} SukEe] Ayl Loz w7 (P=0.0191), MIB-1 (A A 57} a25F<l HIES} FoFol =

3’*} u| A A 3]sE Kol - Atolol] p53, C-erbB-2, bel-2, 719ke] AB{A ol tgk EAL w7l Ho et gl
cathepsin D & B MIB-1 XA, v AL =] XJol & ], Z9ko] 7)ol wE PR, p53, C-erbB-2, cathepsin D, bel-2

Hoja] bk Rl Ul%ﬂ&‘ﬂ“":" Folgk Aol & HolFA kSt
dE Sl %l‘%itd Bt Tl Aol nlal FEINLE T HEHQ A7 p53 Y C-erbB-2 h‘“ﬂﬂ%
cathepsin D W& Eo] 2 S B0k P=00829) 9 o] v oy Tq 3k Zpol= oyl m, =2 e $-3
ZAF 5ol u}Z ER, PR, p53, C-erbB-2, bel-2 &, MIB-1 of] w2 ER, PR, cathepsin D, bcl-2 WH 3] MIB-1 FA] A<,
FAAG 4 v AEHEES o] & HolFA kst n| A EE«I o3k Zpo] A HolFA] ¢kk
@) Healsty QIXto| ZSAHEX|X} LE (Table 6): %?—%U a ) Swol 4% ER W& FosA i—%&k&‘ﬂ(%
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Table 6. Relationship between tumor markers and pathologic parameters
Expression rate (%) High LI High
No. of MIB-1 MVD
ER PR p53 CEB Cath-D bel-2 (%) (%)
Size
<15 em 14 2 (143) 11 (78.6) 4 (28.6) 4 (286) 10 (714 6 (42.9) 0 (0.0) 3 (18.8)
1.5~4.0 cm 16 5 @BL3) 9 (563) 8 (50.0) 6 (37.5) 11 (68.4) 9 (56.3) 2 (125) 7 @467
>4.1 cm 3 3 (100) 2 (66.7) 0 (0.0) 0 (0.) 3 (100.0) 1 (33.3) 0 (0.0) 0 (0.0
p-value 0.0191 04371 0.2018 0.5512 0.7346 0.6861 0.0570 0.1993
Histologic type
Comedo 10 2 (2000 7 (70.0) 6 (60.0) 5 (50.0) 8 (80.0) 4 (50.0) 2 (200) 2 (189
Noncomedo 27 10 (37.0) 18 (66.7) 7 (25.9) 6 (222) 17 (629) 12 (44.4) 137 10 (385)
p-value 0.3255 0.8475 0.1178 0.1006 0.3255 0.7633 0.7008 0.2284
Nuclear grade
Low 8 6 (7500 6 (75.0) 1 (12.5) 1 (125 4 (50.0) 3 (375) 1 (125 2 (333)
Intermediate 18 4 (222) 14 (778) 6 (33.3) 4 (222 12 (66.7) 10 (55.6) 1 (5.6) 7 (36.8)
High 11 2 (182) 5455 6 (54.5) 6 (54.6) 9 (81.8) 4 (36.4) 1 9.1) 3 (25.0)
p-value 0.0233 0.1727 0.1618 0.1298 0.3408 0.5205 0.7697 0.7789
Van Nuys
I 2 9 (39.0) 17 (739) 5 (21.0) 4 (174) 13 (565 12 (522) 1 (44 8 (36.4)
II 4 12500 3 (75.0) 2 (50.0) 1 (25.0) 4 (100.0) 2 (50.0) 1 (25.0) 1 (25.0)
m 11 2 (2000 5 (50.0) 6 (60.0) 6 (60.0) 8 (80.0) 3 (30.0 1 (10.0) 3 (273)
p-value 0.6665 0.3914 0.0637 0.0532 0.2502 0.5623 0.0137 0.8785
Total 37 12 324) 25 (67.6) 13 (35.1) 11 (29.7) 25 (67.6) 17 45.9) 3 8.1 12 (324)

ER = estrogen receptor; PR = progesterone receptor; CEB = C-erbB-2; Cath-D = cathepsin D; LI = labeling index; MVD = microvessel density.

0.0233), PR W&l & <

g, AsFo] =S-E p53a+ CerbB 29] —g %{—
3| oha =JAN 3 74]2”—1 4L slgen, o &
o] W& cathepsin D, bel-2 & gl MIB-1 EA| A<, v| Al
PEEe] Fogt Aol HAE|A] ESit)

Van Nuys -3 [, IIstol] B]&)] M-l 4 p53 2! C-erbB-2
uke o] = S B0 (P=0.0637, 0.0532), IIx-ol| A]
MIB-1 XA 77} E& HE7 Bokou) Wigrt Hof FA
2 olo= glolrh. 2@} Van Nuys E-Foll w2 ER, PR,
cathepsin D, bcl-2 ¥FE gl vl AH T FoJ3t Xfo]&=
Nt

() SLEXIR} ZF ASZM (Table 7): ER FAQ 74
PR A o] A C-erbB-2 541 Zd%Fe] A .2m(P=0.0581,
P= 0.0642), PR %42l 7% bel-2 A9l HIE7} =& A
S H9ow(P=0.0939) MIB-1 AAG7} Y& ZHes W
Ath(P=0.1682). P53 %Al 735 C-erbB-2 A w7}
Gl Al =9kem (P<0.0001), MIB-1 ZAAFIE & 7
S 19 th(P=0.0785). Cathepsin D ¥4 T-oll H]3l] 24 7ol
A uAERdEsy Z7sE A7 skl Wk
(P=0.0151).
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Table 7. Correlation among tumor markers in ductal carcinoma in situ

No. of Expression rate (%) High LI High
cases of MIB-1 MVD
(%) PR pS3 CEB Cath-D bel-2 (%) (%)
ER
Negative 25 (67.6) 14 (56.0) 10 (40.0) 10 (40.0) 18 (72.0) 11 4400 1 (4.0 7 (28.0)
Positive 12 (32.4) 11 (91.0) 3 (29.0) 1 (8.3) 7 (58.0) 6 (50.00 2 (16.0) 5 (55.6)
P-value 0.0581 0.7309 0.0642 0.4684 0.7317 0.3277 0.2239
PR
Negative 12 (32.4) 4 (33.3) 4 (333) 7 (58.3) 3 (2500 0 (0.0) 5 (41.7)
Positive 25 (67.6) 9 (36.0) 7 (28.0) 18 (72.2) 14 (56.00 3 (12.0) 7 (31.8)
P-value 0.8736 1 0.4684 0.0939 0.1682 0.7113
p53
Negative 24 (64.9) 2 (83) 16 (66.7) 13 (50.0) 0 (0.0) 7 (31.8)
Positive 13 (35.1) 9 (69.2) 9 (69.2) 5294 3 (23.0 5 (41.7)
P-value <.0001 1 0.7307 0.0785 0.7113
CEB
Negative 26 (70.3) 18 (69.2) 13 (50.00 2 (7.7) 9 (37.5)
Positive 11 (29.7) 7 (63.6) 4 (36.4) 1 O9.D 3 (30.0)
P-value 0.7397 0.4991 0.8465 1
Cath-D
Negative 12 (32.4) 4.(333) 13 7 (70.0)
Positive 25 (67.6) 13 (52.00 2 (8.0) 5 (20.0)
P-value 0.3193 0.3965 0.0151
bel-2
Negative 20 (54.1) 2 (10.0) 6 (33.3)
Positive 17 (45.9) 1 (5.8) 6 (37.5)
P-value 1 0.7997
MIB-1
Low 26 (70.3) 10 (38.5)
Mid 8 (21.6) 2 (333)
High 3 8.1 0 (0.0
P-value 0.8291

ER = estrogen receptor; PR = progesterone receptor; CEB = C-erbB-2; Cath-D = cathepsin D; LI = labeling index; MVD = microvessel
density.
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