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Prognostic Significance of Peritumoral Vascular
Invasion in Patients with Invasive Breast Cancer

Jong-woo Choi, Yun-gwon Ha, Yoon-sik Lee, Jin-hyun Park,
Min-hee Jeong', Hyun-ok Kim', Hoon-gyu Oh? and Jin-gu
Bong

Departments of Surgery and ’Pathology, Wallace Memorial Bap-
tist Hospital, Busan and ‘Department of Pathology, Daegu
Catholic University Hospital, Daegu, Korea

Purpose: Multiple clinical, biological, and pathologic factors
correlate with the outcomes in patients with invasive breast
cancer. The utility of a peritumoral vascular invasion (PVI)
as an additional prognostic indicator has been poorly
defined. The aim of this study was to determine if the
presence or absence of PVI can be used to help assess
the survival and recurrence.

Methods: An invasion of the vascular space (lymphatic
and/or blood vessel) by a tumor, as assessed on routine
hematoxylin and eosin sections, was investigated in a 146
women with primary operable invasive breast carcinoma. The
presence of PVI was compared with the established
prognostic factors such as age, tumor size, axillary lymph
node involvement, histological grade, hormonal receptor
status, and expression of c-erb B2, Ki-67 and p53. Survival
analysis was performed using Kaplan-Meier method and
log-rank test.

Results: PVI was found in 35.6% of cases and was
significantly associated with an increasing tumor size
(P=0.033) and metastatic axillary lymph nodes (P=0.012).
The 5 year disease free survival (DFS) and overall survival
(OS) were significantly lower in the patients with PVI than
without PVI (P=0.0431 and 0.0445, respectively). In mult-
ivariate analysis, the axillary lymph node status (P=0.001),
the tumor size (P=0.044) and PVI (P=0.050) were significant
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independent prognostic factors for the DFS. In the node-
negative breast cancer group and in the node-positive
breast cancer group, the 5 year DFS and OS were lower
in the patients with PVI than in those without, but this did
not show significant difference.

Conclusion: Cox multivariate analysis showed that PVI is
a strong prognostic factor for patients with operable invasive
breast cancer and an independent prognostic factor for a
recurrence. A histological assessment of PVI can provide
prognostic information on primary operable invasive breast
carcinoma and might be helpful in making a clinical decision.
(Journal of Korean Breast Cancer Society 2004;7:166-173)
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9 WAH G| & bt ARA Y AE 2 Table 1. Patient characteristics
No} 72 Ko frol whg Ho| 4TI A TlA
Ak 8 AZo|| u|X|E oA xS dolRuAt B o Total number of patients 146
T2 Aedatd Mean age in diagnosis (range) 49.8+10.1 (29~74)
Clinical tumor size (cm)
up " Tl 44 (30.1%)
T2 85 (58.2%)
1) CHA T3 16 (11.0%)
T4 1 ( 0.7%)
19973 495E] 20039 129744 Lal~ 7d Aeg Lymph nodes status
A g 7hsdt Aad g RE ekt My NO 81 (55.5%)
FEAAE &2 FEE A 2 55 Aok "= N1 31 21.2%)
A BHES WS e IAES AR shelon N2 13 ( 89%)
2ASH §9e TR sk Asleh, £ A A N3 21 (144%)
o AW gk, 2w 97 Mol A Fof shapsy  Clinical stage”
o ix er I 36 (24.7%)
= el A ALl - 41 @8.1%)
2) Hi Ib 32 (21.9%)
() UAH 47 AT O BAES 98 Aue E (oo
B4 ¥ 715 249 A3 248 Folo] 14 BA e » (15.1%
tho], & W, A F& ALY f59 AR S5 = Histologic grade’
Adglon dig BAEe T4 F4 0L 2610908 I 2% (192%)
9 1~73719)el et I 88 (60.3%)
@ ZYa|sty ZHM: dAd 9 =242 4 W% I 30 (20.5%)
Hoz A sleldl HHOZ hematoxylin-eosin %34S PVl
Aegehe] BB oS AEste] Fokre] wzx Negative 94 (64.4%)
S §95 Aeldt. 2RFS ABAHEVDS £ Positives 52 (35.6%)
F9l9) uslz 4 F2ol £% Aumor embolije]  Disgnosi
ZAle A7 Aolglon =zt Yo FH Infiltrating ductal carcinoma 133 91.1%)
A oSk (Fig. 1.2) =3 Wel ARAE sl £ cvastve lobular carcinoma perm
o 27), YA Ao] - 2 Aol A%, TNM 7], WY Special pe ? 028
1 Bloom-Richardson 24 527} 2w elsisls HAo 2 Hormonal receptor status (N=101)
= = ER positive 64 (63.4%)
ER negative 37 (36.6%)
PR positive 58 (57.4%)
PR negative 43 (42.6%)
c-erb B2 (N=49)
0 23 (46.9%)
1+ 6 (12.2%)
2+ 9 (18.4%)
3+ 11 (22.4%)
p53 (N=45)
Negative 40 (88.9%)
Positive 5 (11.1%)

*AJCC staging manual®” ed.; " modified Bloom- Richardson’s;

¥ PVI = Peritumoral vascular invasion; §Special type include
papillary, medullary, mucinous and metaplastic carcinoma.

Fig. 1. Tumor embolus (arrow) within a peritumoral vascular
space (H&E stain, x200).
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Table 2. Relationship between prognostic variables and
peritumoral vascular invasion in breast cancer

PVI () PVI (+)
(N=94) (N=52) P value
Age at diagnosis 0.520
<50 yr 49 30
>50 yr 45 22
Tumor size
Mean size (cm) 3.06+1.75 438+2.73  0.003
<2 cm 34 10 0.033
>2 cm 60 42
Axillary node status
Mean No. of 2184527  621:9.85 <0.000
metastatic nodes
Node negative 59 22 0.012
Node positive 35 30
Histologic grade™* 0.770
L I 73 43
111 19 11
Estrogen receptor 0.902
(N=100)
Negative 26 11
Positive 45 18
Progesterone receptor 0.498
(N=100)
Negative 29 14
Positive 42 15
c-erb B2 (N=49) 0.564
Negative 16 7
Positive (1+~3+) 20 6
Ki-67 (N=50) 0.643
Mean
. 30.6+26.4 32.5+24.1
expression (%)
p53 (N=45) 0.849
Negative 29 11
Positive 4 1
Recurrence
Loco-regional 6 7
Distant 4 7

*Modified Bloom-Richardson’s.
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Fig. 2. (A) Overall survival by peritumoral vascular invasion, (B) Disease free survival by peritumoral vascular invasion.
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Fig. 3. (A) Overall survival in axillary lymph node negative patients by peritumoral vascular invasion, (B) Disease free survival in
axillary lymph node negative patients by peritumoral vascular invasion.
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Fig. 4. (A) Overall survival in axillary lymph node positive patients by peritumoral vascular invasion. (B) Disease free survival in
axillary lymph node positive patients by peritumoral vascular invasion.

Table 3. Univariate analysis for clinicopathologic factors influencing recurrence

Total No No. of recurrence (%) P value
Age at diagnosis <50 yr 79 9 (11.4%) 0.075
>50 yr 67 14 (22.4%)
Tumor size <2 cm 44 2 (4.5%) 0.011
>2 cm 102 22 (21.6%)
Axillary node Node negative 82 5 (6.1%) 0.000
Node positive 64 19 (29.7%)
Histologic grade* I I 116 18 (15.5%) 0.556
I 30 6 (20.0%)
PVI' Negative 94 10 (10.6%) 0.011
Positive 52 14 (26.9%)
* = modified Bloom-Richardson’s; "PVI = peritumoral vascular invasion.
Table 4. Multivariate analysis for factors influencing recurrence-free survival
Prognostic variables B SE P value Risk ratio 95% C.I
Axillary nodes status 1.744 0.503 0.001 5.718 2.133~15.331
Tumor size 1.488 0.739 0.044 4.428 1.041~18.832
PVI* 0.817 0.417 0.050 2.265 0.999~5.133
* PVI = peritumoral vascular invasion.
(P=0001), F42] 27| (P=0044), ZAFS MAUE
(P=0.050)7} =2 Ql odl$ Q122 45| 3l th(Table 4). z &
S
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