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[ Abstract] Background and purpose: In the 8th edition of the TNM staging of gastric cancer, extranodal invasion is listed as
one of the independent disease registration variables. The positive patients have a higher disease-related mortality and recurrence
rate, which is closely related to the poor prognosis. This study explored the relationship between extracapsular lymph node
involvement (EC-LNI) and clinicopathological features of gastric cancer, and analyzed its impact on the survival prognosis of gastric

cancer patients. Methods: A retrospective study of 2 386 patients with gastric cancer who underwent radical surgery from Jan. 1,
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2012 to Jan. 1, 2015 in the Department of External Medicine of the Fourth Hospital of Hebei Medical University was analyzed. The
relationship between EC-LNI and clinicopathological characteristics and its effect on the survival of gastric cancer patients were
analyzed. Results: Among the 2 386 gastric cancer patients, 333 (13.96%) were EC-LNI (+), and 2 053 (86.04%) were EC-LNI
(-). Univariate analysis showed that tumor diameter, histological type, Borrmann classification, depth of invasion pT stage, tumor
pTNM stage, Lauren classification, vascular tumor thrombus, nerve invasion, Ki-67 positive ratio and the expressions of serum tumor
markers [carcinoembryonic antigen (CEA), carbohydrate (CA)19 -9 and CA72-4] were related to the status of EC-LNI (both P<0.05).
The results of multivariate analysis showed that the tumor diameter (P=0.010), histological type (P=0.016), tumor infiltration depth
pT staging (P=0.011), tumor pTNM staging (P=0.003), Borrmann type (P=0.032) and vascular tumor thrombus (P=0.022) were
all independent risk factors for EC-LNI. Complete follow-up data were received from 2 273 (95.26%) of the 2 386 gastric cancer
patients. The 5-year overall survival (OS) rate of the group was 49.32%, and the 5-year disease-free survival (DFS) rate was 44.61%.
Among them, the EC-LNI (+) 5-year OS rate was 27.86%, the 5-year DFS rate was 25.39%, and the EC-LNI (-) 5-year OS and DFS
rates were 52.87% and 47.79%, respectively. There were statistically significant differences in the 5-year OS rates and DFS rates
between the two groups of patients (both P<0.001). Univariate analysis showed that the number of EC-LNI (P=0.000) was related
to the prognosis of gastric cancer patients, and mean age, lesion location, tumor diameter, histological type, Borrmann classification,
tumor invasion depth pT stage, lymph node metastasis pN stage, tumor pTNM stage, Lauren classification, presence or absence
of vascular tumor thrombus, positive rate of Ki-67 and postoperative chemotherapy were also related to prognosis (all P<0.05).
Multivariate analysis showed that tumor histology type (P=0.013), depth of invasion pT stage (P=0.020), lymph node metastasis
pN stage (P=0.019), tumor pTNM stage (P=0.001), presence or absence of vascular tumor thrombus (P=0.031) and the number of
EC-LNI (P=0.001) were independent risk factors that affected the prognosis of patients, and postoperative adjuvant chemotherapy
(P=0.003) was a protective factor for patient’s prognosis. Conclusion: EC-LNI is closely related to the tumor stage and prognosis of
patients with gastric cancer. The presence or absence of EC-LNI and the number of EC-LNI are risk factors that affect the prognosis
of gastric cancer patients.
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Tab.1 EC-LNI and single factor analysis of clinicopathological

characteristics of patients with gastric cancer

(m)

Characterisitic ; .EC-LNI - Ve r
Positive  Negative value
Gender 1.006  0.316
Male 189 1225
Female 144 828
Agelyear 0.444  0.505
<60 155 996
=60 178 1057
Tumor site 0.476  0.924
Cardia 95 552
Stomach body 47 291
Antrum 138 863
Full stomach 53 347
Tumor diameter D/cm 5.769  0.016
<5 118 871
=5 215 1182
Differentiation level 10.209  0.001
High-medium 108 856
Low 225 1197
Borrmann type 6.826  0.009
-1 100 769
m-1v 233 1284
pT stage 134.349  0.000
T,-T, 40 938
T, Ty 293 1115
pTNM stage 73.014  0.000
IB-IIB 49 798
MA-McC 284 1255
Lauren type 13.580  0.000
Gut 67 615
Diffuse/hybrid 266 1438
Vascular tumor thrombus 17.290  0.000
Yes 237 1215
No 96 838
Nerve invasion 17.756  0.000
Yes 229 1099
No 104 848
Ki-67 positive rate 13.722 0.000
<50% 130 1026
=50% 203 1027
CEA py/(ng-mL™) 16.200  0.000
<5 123 1002
>5 210 1051
CA19-9 zz/(U-mL™) 7.097  0.008
<30 142 1037
>30 191 1016
CA72-4 z5/(U-mL™) 6.785  0.009
<6.9 135 990
>6.9 198 1063
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Tab. 2 Logistic multi-factor analysis of the formation of EC-LNI

Characterisitic B SE HR P value 95% CI
Tumor diameter (=5 cm/<<5 cm) 1.321 0.731 5.728 0.010 1.318-9.741
Differentiation level (low/high-medium) 1.215 0.576 6.241 0.016 1.183-8.472
Borrmann type (II-1V/ 1 -11) 0.989 0.720 4.315 0.032 1.210-9.223
pT stage (T,,-T/T,-T,) 1.369 0.693 5.492 0.011 2.131-10.432
pTNM stage (Il A-1TIB/ [ B-11 B) 1.546 0.628 5.221 0.003 2.624-11.373
Lauren type (diffuse, hybrid/gut) 0.709 0.582 3.429 0.076 1.434-7.324
Vascular tumor thrombus (yes/no) 1.123 0.423 4.429 0.022 2.148-9.149
Nerve invasion (yes/no) 0.943 0.793 2.124 0.073 1.369-7.241
Ki-67 positive rate (=50%/<<50%) 0.879 0.698 3.145 0.081 1.469-8.389
CEA (>5/<5) 0.721 0.436 6.721 0.073 1.437-7.173
CA19-9 (>30/<30) 0.644 0.311 3.511 0.084 1.257-8.531
CA72-4 (>6.9/<6.9) 0.857 0.561 5.221 0.077 1.543-7.756
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Fig. 1 Survival curves of gastric cancer patients in EC-LNI
positive group and EC-LNI negative group
A: S-year OS; B: 5-year DFS
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Fig.2 5-year OS curve of EC-LNI positive gastric cancer patients

A: Patients with different numbers of EC-LNI; B: Patients with different pT stages; C: Patients with different pN stages
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Fig.3 5-year OS curves of gastric cancer patients of T,, T, and T,, subgroups in EC-LNI positive group and EC-LNI negative group
A: EC-LNI (+) T, patients and EC-LNI (-) T,, patients; B: EC-LNI (+) T, patients and EC-LNI (-) T,, patients
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Fig. 4 5-year OS curves of gastric cancer patients of T,, and T,, subgroups in EC-LNI positive group and EC-LNI negative group
A: EC-LNI (+) T,, patients and EC-LNI (-) T,, patients; B: EC-LNI (+) T,, patients and EC-LNI (-) T,, patients
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Fig.5 5-year DFS curves of EC-LNI positive gastric cancer patients
A: Patients with different numbers of EC-LNI; B: Patients with different pT stages; C: Patients with different pN stages
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Fig. 6 5-year DFS curves of gastric cancer patients of T,, T; and T, subgroups in EC-LNI positive group and EC-LNI negative group

A: EC-LNI (+) T, patients and EC-LNI (-) T, patients; B: EC-LNI (+) T, patients and EC-LNI (-) T,, patients

A
100 -
80
60
§
z
5 40
20 1 pg.916
—— T_ECLNI()
0l TaECINIO . .
0 20 40 60
t/month

100 -
80
60
ES
2
o 40
20 1 P=0.140
—— T, ECLNI(+)
—— T,ECLNI()
0 T T 1
0 20 40 60
t/month

B 7 EC-LNIFAMESEC-LNIFBIEABEEEMNSEDFSHL
Fig.7 5-year DFS curves of gastric cancer patients of T,, and T,, subgroups in EC-LNI positive group and EC-LNI negative group

A: EC-LNI (+) T,, patients and EC-LNI (-) T,, patients; B: EC-LNI (+) T, patients and EC-LNI (-) T, patients
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Tab. 3 Single factor analysis of the prognosis of 323 patients with EC-LNI positive gastric cancer

Characterisitic Case n 5-year survival rate/% Ve P value
Gender 0.188 0.664
Male 184 28.80
Female 139 26.62
Agelyear 4.791 0.029
<60 150 22.00
=60 173 32.95
Tumor site 9.954 0.019
Cardia 92 32.61
Stomach body 45 26.67
Antrum 136 31.62
Full stomach 50 10.00
Tumor diameter D/cm 5.753 0.016
<5 114 35.96
=5 209 23.44
Differentiation level 4.886 0.027
High-medium 103 36.28
Low 220 23.71
Borrmann type 5.397 0.020
[-n 95 36.84
m-v 228 24.12
pT stage 11.469 0.001
T,-T, 37 51.35
g 286 24.83
pN stage 12.025 0.001
N,-N, 28 46.00
N.,-N,, 295 2271
pTNM stage 10.634 0.001
IB-1IB 46 47.83
MA-TIC 277 24.55
Lauren type 4.980 0.026
Gut 64 39.06
Diffuse/hybrid 259 25.10
Vascular tumor thrombus 7.079 0.008
Yes 232 23.71
No 91 38.46
Nerve invasion 6.964 0.008
Yes 222 23.42
No 101 37.62
Ki-67 positive rate 5.118 0.024
<50% 126 34.92
=50% 197 23.35
CEA pg/(ng-mL™) 5.175 0.023
<5 119 35.29
>5 204 23.53
CA19-9 z5/(U-mL™) 4913 0.027
<30 137 34.31
>30 186 23.12
CA72-4 z,/(U-mL") 4.614 0.032
<6.9 131 34.35
>6.9 192 23.44
Adjuvant chemotherapy 4.114 0.043
Yes 296 29.39
No 27 11.11
EC-LNI 14.853 0.001
1-2 175 35.43
3-4 96 22.92

=5 52 9.62
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Tab. 4 Cox regression multivariate analysis of the prognosis of 323 patients with EC-LNI positive gastric cancer

Characterisitic B SE Wald P value 95% CI

Agelyear (< 60/=60) 0.733 0.634 6.447 0.079 2.436-8.023

Tumor site (full /no-full stomach) 0.736 0.752 7.283 0.085 3.169-11.238

Tumor diameter d/cm (=5/<5) 0.823 0.567 6.625 0.052 1.251-7.124
Differentiation level (low/high-medium) 1.418 0.487 6.321 0.013 2.457-9.126
Borrmann type (II-IV/ 1 -11) 0.783 0.636 5.142 0.067 1.626-6.654

T stage (T,,-T,/To-T) 1.310 0.548 6.231 0.020 2.737-9.136

N stage (N,-N.,/N,-N.) 1.322 0.642 4.858 0.019 3.234-10.853

pTNM stage (IA-TC/ I B-11B) 2.034 0.887 7.022 0.001 2.334-11.793

Lauren type (diffuse-hybrid/gut) 0.654 0.485 6.342 0.073 1.474-8.251
Vascular tumor thrombus (yes/no) 1.232 0.432 5.468 0.031 2.643-10.531

Nerve invasion (yes/no) 0.764 0.342 4.252 0.065 2.341-9.524

Number of EC-LNI [ =5/(1-4) | 2.422 0.793 7.782 0.001 3.423-11.325

Ki-67 positive rate (=50%/ < 50%) 0.673 0.866 6.267 0.081 2.154-7.232
Adjuvant chemotherapy (no/yes) 1.445 0.636 7.824 0.003 3.182-11.132

CEA py/(ng'mL") (> 5/<5) 0.646 0.557 5.158 0.072 2.473-8.156

CA19-9 z,/(U-mL") (> 30/<30) 0.756 0.763 6.358 0.061 2.145-9.531

CA72-4 z5/(U-mL") (> 6.9/<6.9) 0.847 0.626 4.168 0.077 1.353-7.453

FUN . HGUERR | R IR B p T o] . e
3 3+ w pTNMZ3HH | Borrmanns3 5 DL N A7 AE k& e fa /2

TEFESIRAICC/UICC B TNM A, EC-
LNISFaZE T —[Fgs) g aic &, HmH
X6} T8 A8 I PR 43 3 %) 52 g LA B an ] 2L AR 52 B 45
PR T, B IRGIFRA AR, TE
REAEIFZE T, 21 SO TE B AR 255 X
B, 5 E R TAISUHAR, kST A R 2
7, JEE AR LSS | R e
i ZER 1 TIEC-LNLE— A S ik am R
[ M, P Z A R AR R B8 T A A7
FESEE TR LSS 450 . ARG T BB bR
AEE A e 242 9 SR} B D EA T ) R SR IR S
RIMEC-LNIE LR H13.96%, %5 AL RE—
FH L EC-LNIF N iR 52 4w, Hikdal
fiE -5 bk L PR A M G 5 O B R AR A
FEIR 2 2 sl i A B R B Bk L A A el 41
s S T AT R BUR A EC-LNIAH K1 5
I R Z AL F5 I 5 A% . BorrmannZ3 7 | IR VEHIRE
pT/r] . MR pTNM434 . Lauren/#l | K5 IR
B MAZAZ . Ki-67BHMEZR . AR LT b b
FYICA19-9, CEAMCAT2-4F AN, S5
FERFTESE R —5 O A LB, R B

JE EC-LNIFY ST fE R R 3

EC-LNIZE B h 3w W, [Rlanl g & 5
Wi B TS B BB R 2 . BARTE BB AR 1
TNMM U H ARk B 25 MR AL A 0 R 5
A A ZTAFFIE S EC-LNIS B9 B 3% Hl)5 41
. Veronese§ ! RGHMEAMT T 9T RWFFY 4L
A3 2500 1 9 R AMeta /g B ok, EC-
LN BHE B2 e BH 1 2B 3 EL A B 3 A 0 A O 0
FEHRME KR, RS GBI ERIHE .
wAEH A, SEAEC-LNIfHH
tHEE, BAEC-LNIFY B H34-OSHIDFSH] 42
25, [AIFFEC-LNIA & 52 Wi 1 f5 K Jo s A= A7 301
Mz fER N ER . A5 LB, EC-LNIFH: &
S4FOS K DFSYI#E I 3 B W A, [RIAHA &
MEC-LNIA4th 55 1 9 £ 5 1Y TS 25 WA oG
RIS EL = 54 S 52 M0 B 9 S5 K TS 19 ST fE s
&, XER YL EEC-LNIN, &40t
SEAT NS AFAERGR IR BRI R R . X
I, 7RISR SERA TR T B B ik L 450,
HOBXFHNEAZAZ AL IR EL 2, I B Ik £ 45 )]
FEI AR AL 2L, DT i B P bk £ 285 45 4 1) 50 3
PR, A BB LS R R L S5 R RS 1 1 B



(P BBEAERE L) 2020453045 12J0]

1025

AR RA Y 2EAT R, R R RIS I J5 22R YT
D7 S

AT G EC-LNT BH M () £ 25 AR 98 vk i 12 37
TR BE WA R 73 20 43 A isf &2 81, EC-LNIFH
pT ~pT, M & g e S EC-LNIFA M T, W i
54-0S . DFSH#EIT, HIBAL TEC-LNIFHERY
pTo~TuHH Jea B, [RIBFEC-LNIFHE Mp T,
B TS S EC-LNIFAYERY T, 101 5 Je £ 3 =2 (8] G
E5 ., XA FpT ~pT, I B R E Y%
A EC-LNII 34 1 4% BRp T, JUR AT 1E , Tip T, 010
N BT Rp T, %28 B F IR R TNM A s &
BT, JRENRIT T RARRE A p TS 1E
MNP EC-LNLIX — & faE N R H IBAEN . if—2
Xk EL 285 55 A AN [ pN 43 R4 7 37 40 23 BT s
PN, ~ pNy I B9 5 S4F0S . DFSERHAH Gt
RN, XU pNAH X FEC-LNIPHM: 3 B
BRI X, e AR oo HE 51 AN TRl pN 4
MHEC-LNIFHME B E TS . ARWF5EiL kB, EC-
LNIPHYE 8 W5 SEC-LNIXL H % HH 56, itk
A, IR BTN LR R R R
pT/r . WSS HFEpN A . IR p TNM A |
Ok 7 98 e A TG AL 2 52 M S8 TS A 8 3T A I TR
%, [, RETTHBMbT A HERER, K
X TNMZ 18 T IR EC-LNIFHIEE , AR5t
TTA Byt R b B

25 LT, BT EC-LNIFETE S5 Mg i i
REE . WREZ5HHs . KBRS 2R R R ARG
[F] B EC-LNIAIRAS AR AL A48 5 B 3 Tils
wUIFC,

(& % X #k]

(1] ZREME, TRENE, T+ 6. BRSMEHSYT R [J] . EERSb
Rl4R8, 2020, 47(4): 217-221.

ZHU M H, ZHANG K C, QIAO Z. Advances in the diagnosis
and treatment of gastric cancer [ J | . Int J Surg, 2020, 47(4):
217-221.

[2] TORRE L A, SIEGEL R L, WARD E M, et al. Global cancer
incidence and mortality rates and trends——an update [ J | .
Cancer Epidemiol Biomarkers Prev, 2016, 25(1): 16-27.

[3] TORRE L A, BRAY F, SIEGEL R L, et al. Global cancer
statistics, 2012 [ J ] . CA Cancer J Clin, 2015, 65(2): 87-108.

[4] HUYF,DENGZW,LIU H, et al. Staging laparoscopy improves
treatment decision-making for advanced gastric cancer [Jl.

World J Gastroenterol, 2016, 22(5): 1859-1868.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

AMIN M B, EDGE S B, GREENE F, et al. AJCC cancer staging
manual [ M ] . 8th ed. New York: Springer, 2017.
BRIERLEY J, GOSPODAROWICZ M, WITTEKIND C. UICC
TNM classification of malignant tumours [ DB/OL ] . 8th ed.
Wiley Blackwell, 2017.
B T AETE, KIEE, S EPRYURIRE ML E RS
SYEIRTNMAM AR Ge (B8R ) A Sefas [ ] . s
FAMERA, 2017, 37(1): 15-17.
SHAN F, L1 Z Y, ZHANG L H, et al. Introduction and
interpretation of the TNM staging system for gastric cancer
(8th edition) of the International Union Against Cancer and the
American Cancer Society [ J ] . Chin J Pract Surg, 2017, 37(1):
15-17.
PHILIPPE N, TONI L, GERT D H, et al. Can extracapsular
lymph node involvement be a tool to fine—tune pN1 for
adenocarcinoma of the oesophagus and gastro—oesophageal
junction in the Union Internationale contre le Cancer (UICC)
TNM 7th edition? [ J | . Eur J Cardiothorac Surg, 2014, 45(6):
1001-1010.
MR S, BEIRER, XIRUBK. 25755 i AR sy b
MR X [T . e B g AER, 2019, 22(1): 94-97.
CHEN H, TANG Z Q, LIU F L. The definition of cancer nodules
and its clinical significance in the diagnosis and treatment of
gastric cancer [ J | . Chin J Gastrointest Surg, 2019, 22(1): 94—
97.
XIS, BETAE, AT s 1o B B LR A T (52
g 7] . A E R R, 2019, 46(17): 891-896.
LIU L J, LIANG Y X, HE D L. Effects of cancer nodules on
survival prognosis of patients with gastric cancer [ J ] . Chin J
Clin Oncol, 2019, 46(17): 891-896.
ALAKUS H, HOLSCHER A H, GRASS G, et al. Extracapsular
Iymph node spread: a new prognostic factor in gastric cancer
[J] . Cancer, 2010, 116(2): 309-315.
AT, g TR HRAUAART LI A5 A A 2 Sl
REX [T] . e imsbEaLk, 2018, 21(10): 1183-1190.
DENG J Y, LIANG H. The main points and clinical significance
of standardizing lymph node delivery after radical gastrectomy
[ J 1. Chin J Gastrointest Surg, 2018, 21(10): 1183-1190.
TAPIA E O, VILLASECA H M, ARAYA O J C, et al.
Compromiso ganglionar extracapsular en pacientes con cancer
géstrico: determinacion del valor prondstico [ Prognostic value
of extracapsular lymph node involvement among patients with
gastric cancer | [ J] .Rev Med Chil, 2011, 139(8): 992-997.
LI B, WONG 1Y, CHAN F S, et al. Impact of extracapsular
extension of lymph node in adenocarcinoma of the stomach
[J].Am Surg Oncol, 2020, 27(11): 4225-4232.
VERONESE N, FASSAN M, WOOD L D, et al. Extranodal
extension of nodal metastases is a poor prognostic indicator in
gaslric cancer: a systematic review and Meta—analysis [ J ] . J

Gastroint Surg, 2016, 20(10): 1692-1698.

(ks HIW: 2020-06-17 &I HI: 2020-09-30)



