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Prognostic Significance of Tumor Angiogenesis in Breast Cancer

Lee Su Kim, M.D., Gyu Hun Kim, M.D., Hyung Kil Kang, M.D.,

Hye Rim Park, M.D.”, Jin Hee Son, M.D.*, Dong Kun Kim, M.D.,
Sung Kim, M.D., Chang Sig Chot, M.D. and Bong Hwa Lee, M.D.

Department of Surgery and Pathology ", College of Medicine, Hallym University

The well-known prognostic factors for breast cancer, such as axillary lymph node status, do not
always account for the exact outcome. The development of other accurate prognostic factors
would heip in assessing high risk for recurrence and death. Recently, much experimental evidence
has accumulated showing that tumor growth and metastasis are dependent on tumor angiogenesis.
To investigate the status of angiogenesis in breast cancer, we counted the microvessel density
(MVD) of breast cancer tissues, which were stained with anti-CD34 antibody, as a measure of
tumor angiogenesis. We classified 43 breast-cancer patients into 22 with low MVD (<47/200xPF)
and 21 with high MVD (>47/200xPF). We estimated the correlations between the MVD and
other established prognostic factors, We also calculated survivals based on MVD, The MVD was
in the range between 10 and 93 (mean1SD=46.9+21.7). The positive rate of lymph-node metas-
tasis in high-MVD patients was 32.6%, which was higher than the 23.3% for low- MVD patients.
We found a significant correlation between MVD and histologic grade (p=0.037), but could not
find any significant correlation between MVD and menopausal status, tumor size, nuclear grade,
estrogen receptor, or progesterone receptor. Retrospectively, the receptor status of estrogen and of
progesterone had significant impacts on survival (ER: p=0.0001,
disease-free survival rate of high-MVD patients was 56.6£12.5%, and that of low-MVD patients
was 09.0x10.8% (p=0.449). The 4-year overall survi\_;al rate of high-MVD patients was 71.1+
11.1%, and that of low-MVD patients was 74.1+12.2 {p=0.449). In conclusion, the determination
of MVI} in breast cancer tissue may be useful as a prognostic factor, but it is necessary o

PR: p=0.0001). The 4-year

investigate the MVD in a large number of patients before this conclusion can be stated with
certainty. (Journal of Korean Breast Cancer Society 1999;2:199~-210)
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Fig. 1. Overall survival according to tumor angioge-
nesis status.
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Fig. 2. Relapse free survival according to tumor angio-
genesis status.
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Table 1. Clinicopathologic Charactetistics of the Patients

Characteristic No. of cases %
Total eligible 43 100
Age, years
Mean 495
Range 29-79
Menopausal status
Pre- 13 30.2
Peri- 8 18.6
Post- ' 22 51.2
Histologic type
Invasive ductal 34 79.1
Mucinous 4 03
Invasive lobular 2 4.6
Medullary 2 4.6
DCIS 1 2.3
Tumor size (AJCC-TNM classification)
Tl 6 14.0
T2 27 62.8
T3 10 232
Histologic grade (B-R)
1 5 14.7
11 24 70.6
I 5 14.7
Nuclear grade (Black)
1 9 26.5
2 24 70,6
3 1 2.9
Estrogen receptor
-+ 3 72,1
— 12 279
Progesterone receptor
+ 30 69.8
— . 13 30.2
Lymph node metastasis
— 19 442
+ 24 55.8
B-R: Bloom-Richardson grade.
3kgic}.
5) Az BAIlRtel EXEN S Histologic
grade; Bloom-Richardson system) 6) ElEd ZHAHSte| MEZD(Nuclear grade;
grade Io] 5¢]|(14.7%), grade 117} 24¢]|(70.6%), Black system

grade 117} 5¢0)(14.7%) 2. grade II7} thRELS X% grade 10] 9¢1|(26.5%), grade 27} 244(70.6%),
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grade 37} 1o|(2.9%) R grade 27} H-2E8 A3}
et

7 HaEEH 4871
314l(72.1%)001 4] kS Vebdle 126(27.9%)
oA 24 vhebek

8) TR AHIE $27|
3001](69.8%)ell A k& vHEbH o 134|(30.2%)
olA g4-& vhebulich

9) ootE|mE FOo|
190ll(44.2% )0l A &= A o]} gledar 240d/(55.8%)ell
A% o)z} 9leleh

2. BE CHabExel las A

4 14MH A5 E] ] 12909714 B3l
on@F 49.1714), 717 F 1400)(32.6%) A4

sl o 294(67.4%)l A& Allke] TE|A]
O¥SkIL A 1404|(32.6%)0ll A} VrEbytcl. avd Ak
T OAZET CL8ERIBAL 4 WA ATHE
73.0::8.0% %} Table 2).

3. 7IE GiFQUXER MER BY

H737) el #7347, AAEE07), G4 57]9
3 7ol A AEE AT AAEEN Feidt
xol7) glolem, Fakal F7)= Ti, T2, T3 71|
A2 AEET AL ASEolA F-ol3 o)) ¢l
vk HEA Bdwide] 24 FFH(Histologic
grade; Bloom-Richardson system)& grade I, II, III
Tkl A ABEET AT AEEeA F-28 2}
ol Helz] ghghon, g4 AAu|de] o TF
(Nuclear grade; Black system)& grade 1, 2, 341
AA AEE AT AL EAA §-28 Kol & B
o] A gkste}. ol AERA pEAjollA okAdat 342
F 2ol AA AEE(p=0.0001)2 ALy BEE
(p=00001)Z 2% HolE Hleor], ZzA s

Tahle 2. Clinical Outcomes of the Total Patient Population

No. of Events %
0OS follow-up, months
Median 40
Range 14-129
Death
Total 14
From progression 13 92.8
From other causes 1 72
RFS follow-up, months
Median 38
Range 14-129
Recurrence
Total 14
Sites*
Soft tissues 5 35.7
Bone 57.1
Viscera 72

* Predominant site was the most unfavorable in those patients with two or more metastatic sites.

08S: overall survival.
RFS: relapse free survival.
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E L 7eAE oA T S48 T Frboll A A
FE&(p=0.0001)7} AT AEE(p=00001)L O o
3 Aol Bylc) 183 o) 9l ZA Aol &
At kel £ Fakell Al WERAE g9
AolE K o1l(p=0.0148), AR QEZE=
Al (marginally) ZbolE hlgl o} §-2)3) xo]=
HolA = eRlvHp=0.0656)(Table 3).

o

ré'-*-

4. DT L9t 718 oIS IRHE D] 2

o] @ S=(microvessel count)i= || 107Ho]]/1-]
5z 937074 FaEE|glon oA o] P
46.97M%l ), of FHFA & 7F o2 vjAdn *l‘7} 47

A eIl A4 260(51%), 47 ol4el B
216ll(49%)xt. W) AL 527} 477) l‘.’_?_ T2} 47
A olael stk AE ol ¥elAE S )

A% Sl AR 0w W
1o1Hp=0.037), H77 el kel @), W 5
T oEERA $47), T2AsnE S8, o)
WA Folehs BANALR o) kgl

1%k (Table 4).
5. DMEZ Q=9 MER HA

v A Sl w2 41y A AEg0 477 t,]u‘.l_
TOlAE 74.1£12.2%8)31 4770 o] 4} Foll 4] 71,1

Table 3. Comparison between Established Prognostic Factors and Survival (n=43)

Clinicopathological factors

Overall Survival (p value)

Relapse Free Suuvwal (p value)

Menopausal status
Pre-
Peri-
Post-
Tumor size (AJCC-TNM classification)
Ti
T2
T3
Histologic grade (B-R)
I
i
111
Nuclear grade (Black)
1
2
3
Estrogen receptor
Positive
Negative
Progesterone receptor
Positive
Negative
Lymph Node Metastasis
Positive
Nc{,atlve

NS NS
NS NS
NS NS
NS NS
0.0001 0.0001
0.0001 0.0001
0.0148 NS

B R: Bloom- Rlchardson ,g,mcle
NS: statistically not significant between groups.
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Table 4. Correlation between Tumor Angiogenesis and Established Prognostic Factors (n=43)

Clinicopathologic factors

MVC<47 (%) MVC=47 (%) p value
Menopausal status NS N
Pre- 7 (16.2) 6 (13.9)
Peri- 3 (6.9) 5 (11.6)
Post- 12 (27.9) 10 (23.3)
Tumor size (cm) NS
<2 4 (9% 2 ( 4.6)
2~5 12 (27.9) 15 (34.8)
>5 6 (13.9) 4 ( 9.3)
Histologic grade (B-R) 0.037
I 2 (5.8 3(8%8)
II 9 (26.5) 15 (44.1)
11 5 (147 0({ O
Nuclear grade (Black) NS
1 6 (17.6) 3 (88
2 10 (29.4) 14 (41.2)
3 Q0 1 (29
Estrogen receptor NS
Positive 15 (34.8) 16 (37.2)
Negative 7 (16.3) 5 (11.6)
Progesterone receptor NS
Positive 15 (34.8) 15 (34.8)
Negative 7 (16.3) 6 (13.9)
Lymph Node Metastasis N§
Negative 12 279 7 (16.3)
Positive 10 (23.3) 14 (32,6}

MVC: Microvessel count.
B-R: Bloom-Richardson system,
NS: statistically not significant between groups.

+11.1% Fom(p=0.449), 41 AT ALEL 4

7wl & 69.0+108%% 1 4770 ol T-& 566

+12.5% Gl (p=0.449). 477 o|ut FollA 414 A

&gl avd AT AEE o] BYF Zehor) EA)

Ao §o¥ Aol YIgri(Table 5, Fig. 1, 2).
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Table 5. Comparison between Tumor Angiogenesis
and Survival

Tumor angiogenesis 408 (%) 4RFS (%)
MVD <47 74.1::12.2 69.0x+10.8
MVD =47 7114111 565+12.5

MVD: Microvessel density.
08: Overall survival.
RFS: Relapse free survival.
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Fig. 3. Case with MVC 10 reveals solid growth of tumor cells with poor
angiogenesis (ABC for CD34, x100).

Fig. 4. Case with MVC 57 reveals proliferation of small blood vessels in
the intratumoral stroma.(ABC for CD34, x200).
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