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Clinicopathologic Significance of Lymphatic Vessel Invasion
and Blood Vessel Invasion in Gastric Cancer
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Purpose: The vessel invasion by cancer cells can be easily detected with the photo-
microscope, but still there is an arguement on the value as a prognostic factor. The
following study was conducted to evaluate the clinicopathologic significance of blood
vessel invasion (BVI) and lymphatic vessel invasion (LVI) as a potential prognostic factor
in gastric cancer freatment.

Matertals and Methods: 618 patients who had undergone gastrectomies for gastric cancer
at the Department of Surgery, Yonsei University College of Medicine, from August, 1993
to December, 1994, were retrospectively reviewed. Patients, based on the presence of BVI
andfor LVI by HE stain, were arranged into three groups: Group 1 (n=338) consisted
of patients with no evidence of BVI and LVI; group 2 (n=224), with evidence of either
BVI or LVI, group 3 (n=56), with evidence of both BVI and LVI. The clinicopathologic
features were analyzed and the survival rates of BVI, LVI and the three groups were
studied.

Results: BVI-positive patients were seen in 10.5% of all patients, and LVI-positive, in
43.9%. Certain factors such as tumor size, gross type, depth of invasion, lymph node
metastasis, distant metastasis, and TNM staging showed significant differences among the
three groups by univariate analyses. Survival rates between the BVI-positive (48.1%) and
the BVI-negative (73.9%) and between the LVI-positive (55.4%) and the LVI-negative
(82.6%) showed significant differences. 3-year survival rates of group 1, 2, and 3 were
82.5%, 59.7%, and 42.0%, respectively, with significant differences. But multivariate
analysis demonstrated that distant metastasis, lymph node metastasis, depth of invasion, age,
and gross type served as significant prognostic parameters while BVI and LVI did not.
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Conclusion: Paticnts with BVI andfor LVI were associated with larger tumor size,

infiltrative type tumor, deeper gastric wall invasion, more lymph node metastases, and
advanced stages of tumor. BVI and LVI also played significantly adverse influence in the
survival time in univariate analysis. With further studies on their roles in clinicopathologic

features, lymphovascular invasion would be a useful prognostic factor in gastric cancer.

Key Words: Gastric cancer, Lymphatic vessel invasion, Blood vessel invasion
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Table 1. Incidence of BVI and LVI

BVI* . iy
Lvit Negative  Positive Total
Negative 338 ) 347
Positive 215 56 27N
Total 553 65 618

* Blood vessel invasion, T: Lymphatic vessel invasion
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A
D EE Y DD HR WE
& 618¢) 5 €W AFL 654(10.5%), =
Aee 271l@aImeIA Ak B A 2

AR AL 90(15%), AR AT AU A
S 25(348%), Y WZad Hgol BF

2elE 7 e-E 56011(9.1%)cH(Table 1).

2) T W 2ZE AF o{R0 mE YAEe
& B

Al 7ol B A o] Zeleh el i E &
T 5AAE ojeirt gl 49 27)E 4
cm w4k, 4~8 cm, 8 cm o]0 7 FHFGL uf
179 7% 4 om vk, 279 A$ 4~8 cm, 37

Table 2. Clinicopathological characteristics according to the extent of lymphovascular invasion

Factors Group 1* (n=338) Group 2t (n=224)  Grouwp 3T (n=56) p-value
Age (mean, yr) 5481116 54.6:+12.3 57.1£12.9 p=0.353
Sex M 231 (68.3) 150 (66.9) 38 (67.8) p=0.943

F 107 (31.7) 74 (33.1) 18 (32.2)
Size (mean, cm) 43130 6.0+3.0 75129 p=0.000
<d4cm 171 (50.6) 52 (23.2) 6 (10.7)
4~8cm 131 (38.7) 110 (49.1) 23 (41.1)
>8cm 36 (10.7) 62 (21.7) 27 (48.2)
Gross Type p=0.000
EGC 142 (42.2) 24 (10.7) 4 (7.1
Borrmann [ 17 ( 5.0) 12 (54) 6 (10.7)
I 47 (13.9) 47 (21.0) 7 (12.5)
111 114 (33.9) 113 (50.4) 27 (48.2)
v 17 ( 5.0) 28 (12.5) 12 (21.4)
Histology p=0.348
Differentiated 321 (95.0) 193 (86.2) 44 (78.6)
Undifferentiated 17 ( 5.0) 30 (13.8) 12 (21.4)
Depth of invasion p=0.000
T1; m 79 (23.3} 1 (04 0(0)
sm 55 (16.2) 23 (10.3) 4172
T2 75 (22.3) 51 (22.8) 6 (10.7)
T3 107 (31.7) 127 (56.7) 34 (60.7)
T4 22 { 6.5) 22 (98) 12 (21.4)
LN metastasis P=0.000
NO 218 (64.4) 33 (14.6) 5(89
N1 70 (20.7) 82 (36.6) 14 (25.0)
N2 27 ( 8.0) 72 (32.2) 21 (374)
N3 23 ( 6.8) 37 (16.5) 16 (28.6)
Distant metastasis P=0.000
MO 321 (95.0) 193 (86.2) 44 (78.6}
M1l 17 { 5.0) 30 (13.8) 12 (21.4)
Stage P=0.000
Ia 131 (39.0) 13 ( 8.0} 2 ( 3.6)
It 45 (13.4) 19 ( 8.5 2 (3.6
I 68 {20.2) 31 (13.8) 6 (10.7)
Mla 45 (13.4) 59 (26.3) 10 (17.9)
1Tb 13 (38.7) 45 (20.1) 12 (21.4)
v 34 (10.1) 57 (25.4) 24 (42.8)

* no evidence of vessel invasion, T: blood vessel or lymphatic vessel invasion, T. both vessel invasion
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T1, T27} 61.8%<)d] ulal, 237& T3 56.7%, 37+
T3 60.7%, T4 21.4% 5 E3 W WL Aol 3l
S A% Foko oy g Aeolrt Adsche
<0.05. 99 FYxA FHolx 179 AY H=4
Hol7l lE NO7t 64.4% 5, 227 379 A%
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A, W AgToA 9 Y=Y Hole] W=}
2 foE A% FAE EAHp<005). ¥
Holo] & vlizellA 179 AL ¥4H Helzt
50%(%2 #F 136, 7hde} 3¢, el 8l X
ot @& 1) Wb 23 13.8%(HE 9F 23
of], k- 0] 5ei|, 7k o) Bl E.at slF 24d), 3F4E
21.4%(5= #F 14, e 1o)e] =S B
Arhp<0.05). B % 172 75 Stage Io] 52.4%,
232] 7% Stage 117} 46.4% %5, 372 Stage IV
28%2 WH AFap @7kl FAg A3 A
71 24 e p<0.05)Table 2).

3 2z ®olo mE AZy A s AEY
HiE

g FzFel Aelrl glE A H(n=256) 2
2 %0]10(3.9%), HEZH Ffol 33(129%)%

Table 3. Correlation between lymphovascular invasion
and lymph node metastasis

BVI (+) LVI (+)
LN (-)
{(n=256) 10 (3.9%) 33 (129%)
LN (+)
(n=362) 55 (15.2%) 238 (65.7%)

p = 0.000

o}, A9 gxA AHelrt 3iHd A-F-(n=362)ell
= 83 WS 5500(152%), YTH A 2386
©57MZ, W A3t 3o YLA Ho|gh 9
o} gl 4T BAE RAcHp<0.05)(Table 3).
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i g ofid] o E 3d HESEE )
82.5%, 2 59.7%, 3 42.0% % WA 2 -fo]
2 2AtH o 29l 4EFE] Xelvt &
A chFig. 1). A48 A T3 AHgle] €
g o8 L AF offgoz HEL 2
o] F R4 8w, & HET(TION vs. 48.1%)
o} YEP N FTF(82.6% v 554%) ZF 229)
= AEES HolE JeblckFig. 2)(Fig 3). 7
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x4 Heol7t Q¥ TolAE 1F 633%, 27
54.1%, 37 39.0%2 W HE&3 F=£A Aol
e 3 Foll4 AEEe] M EEesieke
<0.05)(Table 4).
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Fig. 1. Survival rate according to group of lymphovascular
invasion
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Fig. 2. Survival rate according to blood vessel invasion
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Fig. 3. Survival rate according to lymphatic vessel invasion
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Table 4. 3-year survival rate according to lymphovascular
invasion and lymph node metastasis

Group 1 Group 2 Group 3 Group 4
LN (=)} 94.1% 93.5% 75.0% 0.380
LN (+) 633% 541% 39.0%  0.000

Table 5. Multivariate analysis for multiple variables

Variable S.E. Relative risk Significance
Distant metastasis  0.20 297 0.000
Lymph node 0.09 1.59 0.000
metastasis

Gross type 0.09 1.22 0.030
BVI andjor LVI 0.12 1.18 0.180
Depth of invasion 0.11 1.02 0.000
Age 0.01 1.02 0.005
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Fig. 4b. Vascular invasion
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Fig. 4a. Lymphatic invasion
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