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Purpose: Breast cancer is the most common cancer in Korean women and the number of cases is increasing. We have found various histo-
pathological differences in breast cancer and are using this knowledge for treatment. Various factors may help determine the progression of
cancer in patients. The expression of lymphovascular invasion, a pathologic factor, denotes a poor prognosis. We analyzed the characteris-
tics of patients showing lymphatic invasion. Methods: Data from 606 patients with breast cancer who underwent surgery between 2006 and
2016 were collected. We analyzed various pathologic factors in patients with or without lymphatic invasion expression. Results: Mean age
was 52.0+11.2 years (range 29-83 years) and mean follow-up duration was 57.3 months (range 3-125 months). Pathologically, breast can-
cer types were invasive ductal carcinoma (552, 91.2%), invasive lobular carcinoma (21, 3.4%), and other pathologies (33, 5.4%). Number of
patients in stages |, Il, Ill, and IV were 299 (49.3%), 223 (36.8%), 82 (13.7%), and 2 (0.02%), respectively. Immunohistochemistry revealed
396 (65.3%) estrogen receptor (ER)-positive cases, 287 (47.3%) progesterone receptor (PR)-positive cases, and 139 (22.9%) human epider-
mal growth factor receptor 2 (HER2)-positive cases. Seven patients had local recurrence and 41 patients had distant metastasis, which in-
cluded 14 bone, 7 lung, 5 liver, and 15 multiple metastases. Seventeen patients showed lymphatic invasion, while 24 patients were without
lymphatic invasion. Significant association was observed between T and N stages and lymphatic invasion (p<0.001). No significant correla-
tion was observed between lymphatic invasion and ER (p=0.073), HER2 (p=0.553). However, there was a significant correlation between
lymphatic invasion and PR (p=0.044). Overall survival and disease free survival rates were significantly worse in the presence of lymphatic
invasion (p<0.01, 0.011, respectively). Conclusion: Lymphatic invasion was associated with T and N stages, overall survival and disease free
survival. More careful observation and treatment strategy is needed, especially in locally advanced breast cancer.
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Table 1. Clinicopathological characteristics according to lymphatic invasion

LI+ LI-
Characteristic (n=125) (n=481) p-value
No. (%) No. (%)
Tstage <0.001
T 42(33.6) 322(66.9)
T2 71(56.8) 148(30.8)
T3 11(8.8) 11(23)
T4 1(0.8)
0
N stage <0.001
NO 43 (34.4) 375(78.0)
N1 42(33.6) 67(13.9)
N2 18(14.4) 28(5.8)
N3 22(17.6) 1(2.3)
M stage 0.37
Mo 124(99.2) 480(99.8)
M1 1(0.8) 1(0.2)
Grade <0.001
| 13(104) 125 (26.0)
I 63 (50.4) 257 (53.4)
I 49(39.2) 99(20.6)
Stage <0.001
Stagel 24(19.2) 275(57.1)
Stagell 59(47.2) 164 (34.2)
Stagelll 41(32.8) 41(85)
Stage IV 1(0.8) 1(0.2)
Histological type 0.211
IDC 119(95.2) 433(90.0)
ILC 3(24) 18(37)
Others 3(24) 30(6.2)
Hormone receptor
ER+ 73 (58.4) 323(67.2) 0.073
ER— 52(41.6) 158(32.8)
PR+ 49(39.2) 238(49.5) 0.044
PR- 76 (60.8) 243 (50.5)
HER?2 receptor 0.553
Positive 26 (20) 113(23.5)
Negative 99 (80) 368 (76.5)
Ki-67* 35(1-95) 27 (1-99) 0.002

LI=lymphatic invasion; IDC=invasive ductal carcinoma; ILC=invasive lobu-
lar carcinoma; ER = estrogen receptor; PR= progesterone receptor; HER2 =
human epidermal growth factor receptor 2.

*Mean (range).
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Table 2. Patients’ characteristics according to lymphatic invasion Table 3. Univariate and multivariate analysis for overall survival
LI+ LI- 3 . Univariate Multivariate
Characteristic (=125 (n=481)  p-value PR T REs%C)  pualie  HRO%C)  poalue
No. (%) No. (%)
Age 1.004 (0.966-1.044)  0.841
Age (yn* 51151164 5228+11.13 0.261 U
Location of tumor 0711 Ll (+) 5979(2380-15.016) <0.001  3.083(1.078-8814) 0.036
Right 66(52.80) 257 (5343) L) ref.
Left 59(47.20) 219(45.53) ER
Both 5(1.04) Positive ref.
Duration of follow up (mon)” 0.65 Negative ~ 3.966 (1.516-10.375)  0.005 1.753(0.623-4.933) 0.288
502(3-114) 592 (3-125) PR
Surgery type 0.005 Posmv.e ref.
BCS 66 (52.80) 322(66.94) Hl;l;(i;atlve 4.775(1.559-14.624) 0.006 2.333(0.671-8.108) 0.182
Total 59 (47.20) 159 (33.06) .
ch heraph 0001 Positive ref.
emotheraphy <0 Negative ~ 1014(0370-2777) 0979
Neo-adjuvant 7 (5.60) 43(8.90) Ki 67
Adjuvant 90(72.00)  274(57.00) <20 ref
No 28 (22.40) 164 (34.10) >20 1.397 (0.557-3.502) 0476
Radiotheraphy 0.725 Op
Yes 97 (77.60) 364 (75.68) BCS ref.
No 28(2240)  117(24.32) Total 6.527 (2.164-19.691) 0001  3.737(1.203-11.604) 0.023
Recurrence <0.001 Grade
No 105(8400) 454 (94.39) ; 12400 ;egfs 10 0563
Locoregional 4(3.20) 3(0.62) 124(0298-4.240) ’
. . 3 2.752(0.745-10.170)  0.129
Distant metastasis (n=17) (n=24) 0.049 T stage
Bone 2(11.76) 12(50.00) 1 ref
Lung 3(17.65) 4(16.70) 2 4.283(1.527-12.016) 0,006
Liver 3(17.65) 2(8.30) 3 9.410(1.821-48.624)  0.007
Multiple metastasis 9(52.94) 6(25.00) 4 -
LI=lymphatic invasion; BCS = breast conserving surgery. Nstage
*Mean + SD; "Mean (range). 1 ref
2 2444 (0.799-7477) 0117
2] of Ho] QIO (p = 0,049) L ZATAREH(p<0,001) © 3 4392(1319-14.630)  0.016
ot qu_] e I T ] 4 4746 (1255-17.946) 0,022
RIS 2ol Bo| 1 ok APy ATOINE BIZAH  wacy
HolRo| 2 5 ER 48 dlof i FRbE Gojuigt B NO ref,
- - YES 14.836 (6.063-36.303) <0.001 10.160(3.899-26.471) < 0.001
+ §I9a1 PRSI = F-om]gh TAIE BAH(p=0.073, p=0.044) -
(Table 1). AAYET} Hdsto] T2 -84 E 2 ThHE A NO ref.
AL gojulEt TAZ Rl oLk chHErE Ao Al Q-oju|3t 3t YES 0.528(0.213-1.306)  0.167
A= Kol 2} giT) 22Zul o] xjo|of Al thek Thek B LI=lymphatic |nva.15|on; ER=estrogen receptor; PR= progesterone recepFor;
. HER2 = human epidermal growth factor receptor 2; BCS = breast conserving
A B JRPAAR S Al oA AR ED QTS B surgery; NACT = neoadjuvant chemotheraphy; RT = radiotheraphy.
%THp=0.001, 0.023). AFFAIA|EE AIFFE ol A= T
R A WE AR AER0] £4) RYL Bl 99ith o &
(p<0.001) (Table 3). 282 Kaplan-Meier:- 42 3 M7 A=
£ 3 Y AE LS ST, AA FHol U= Aol WA ke AAAIAC R ool A 9lo] ol o] 2 Ik Ak
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(p<0.01,p=0.011) (Figure 1).

https://doi.org/10.14449/jbd.2020.8.1.9

Skl 6xAel x|k 312‘11, olafst & Ak Ak v)
Wl A "ol R o=r}2]. SHFeto] 2] 7= AABo] A

https://www.jbd.or.kr



12 Dong Hee Jo, et al. Prognosis of Breast Cancer Patients with Lymphatic Invasion

10

08

06

Overall survival

p<0.01

02

0 20 40 60 80 100 120
Follow-up (mo) Q

10

06

Disease-free survival

02

Follow-up (mo) 9

Figure 1. Overall survival (A) and Disease-free survival (B) curve according to lymphatic invasion (LI).
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