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Clinical characteristics and prognosis analysis of patients with
positive perineural invasion gastric cancer
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Abstract Background and Aims: Perineural invasion (PNI) is one of the biological characteristics of local
invasion and metastasis of gastric cancer, but its clinical value has not been paid much attention. The

purpose of this study was to investigate clinicopathologic features in gastric cancer with PNI and the
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influence of PNI on prognosis of gastric cancer patients.

Methods: The clinicopathologic data of 543 patients with gastric cancer who underwent open radical
gastrectomy were retrospectively analyzed. The patients were divided into PNI-positive group and PNI-
negative group, and the differences in clinicopathologic variables between the two groups were
compared. Propensity score matching was used to equalize the basic variables related to prognosis in the
two groups. Survival analysis was conducted using Kaplan-Meier method and Cox proportional hazard
model was used to analyze the risk factors associated with postoperative survival of PNI-positive gastric
cancer patients.

Results: The positive rate of PNI in gastric cancer patients was 21.18% (115/543). Before matching,
there were statistically significant differences in terms of tumor size, tumor site, degree of tumor cell
differentiation, tumor TNM stage, presence of vascular invasion, surgical resection scope and
postoperative adjuvant chemotherapy between the two groups (all P<0.05). After matching, 65 patients
were allocated to PNI-positive group and 98 patients allocated to PNI-negative group, and the baseline
clinicopathologic data of the two groups were well matched (all P>0.05). The overall survival time (OS)
of PNI-positive group was significantly shorter than that of PNI-negative group (median OS: 19 months vs.
49 months, P=0.002); subgroup analysis showed that positive PNI exerted no significant influence on OS
in TNM stage I-II patients (P=0.432), but significantly reduced the OS in stage III patients (median OS:
18 months vs. 2 months, P<0.001). In PNI-positive patients, postoperative adjuvant chemotherapy
exerted no significant influence on OS in stage I-1I patients (P=0.975), but significantly prolonged the
OS in stage III patients (median OS: 18 months »s. 2 months, P<0.001). Univariate analysis
demonstrated that age (P=0.008), tumor TNM stage (P=0.034), and absence of postoperative adjuvant
chemotherapy (P=0.006) were significantly associated with the prognosis of patients with PNI-positive
gastric cancer. Multivariable analysis revealed that TNM stage III (HR=2.591, 95% CI=1.291-5.198, P=
0.007) and absence of postoperative adjuvant chemotherapy (HR=0.345, 95% CI=0.184-0.649, P=0.001)
were independent risk factors for the prognosis of PNI-positive gastric cancer.

Conclusion: The prognosis of PNI-positive gastric cancer patients is poor than that of PNI-negative
ones, which is particularly obvious in those with TNM stage III disease. Aggressive postoperative
adjuvant chemotherapy may be helpful for improving the outcomes of these patients.

Stomach Neoplasms; Perineural Invasion; Clinicopathologic Features; Prognosis
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Figure 1 PNI negative and positive HE staining (x200)
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A: PNI negative (no gastric cancer cells infiltration around nerve fibers

in the smooth muscle of gastric wall); B: Positive PNI [gastric cancer cells (asterisk labeled) infiltration around nerve fibers]

1.5 SitFaiE

AT BHE R FH SPSS 22.0 3K A4 A i A 7 AL BN 43-#7 -
BRWES SN, RAEAFA T A N, HIEARGORAT
i ) RTURSR L AR MBS i, 9 A 53251 Logistic
AR p =z 0~1 (A A VCECIE 43, DA J3 14
0.1, /N AR UEAT IR LS, % g R UEA T
WAL AT . T RE S TS AH OG0 JE AR B2k AR R AR |

© WA )3 of [ FF I F A EPTA

6 73 IO 11 O N S AR 6y R VAN 1 )
SPAEREEE . TNM 23 . IR R AL . TARUIBRVEH |
Ki-67 FH PS8 BOF 2 B AR ST R Bk o SR K5 e
BT A9kl s >R FH Kaplan-Meier 326 X6 DE C 5 8 98 £ &
HE A R AT AT, A A i 26 22 548 Log-rank £
5, U AR R 20 Hr 2R Cox USRS [l A ACHY R H]
XU, P<0.05 125 54 et 5 X o

http://www.zpwz.net



1136 W E AR A

5 30 £

2 # =

21 IGEKRERER

A 543 R T, PNIFREES 11561 (21.18%).
5 PNIFAPEZL A EE, PNTFHMEZL B HAE K TS5 em
N = B i o S Vi v o N I ) o SO 0
R PR b . R L s BN B, R
A3 ) B TNM 20 390 &b T 399, 4 9 ik 4= 28 9% 191

Bz, 2B UIBRILGIWZ, AJGH BT i 9 5
Bz, MAZR¥WASITFEXL (¥P<0.05); H
P4 AEARIS . PR B L R O A Ki-67
PHE 48 805 5 1 22 R B g2 8 X (3 P>0.05) .
DL b 13 AR e fiil () 743 DR L J5 , PNT BHA: 41 15 0
FBH 65 1 . PNI B 2H 98 il 5 1 &1 [a] Il PR 3 AR %%
R 2SS RGI2# 2 L (3 P>0.05), WA
TORNIM, HAR M (F1).

F1 ETSLERTEFARKERZTBBLER (R (%) ]

Table 1 Comparison of basic clinical data between the two groups before and after propensity score matching [n(%)]
- VE R R VEFL &
- FIPEA (n=115)  BIMEA (n=428) P B2 (n=65) WIHE2H (=98 ) P
()
<65 54(47.0) 213(49.8) 47(72.3) 73(74.5)
0.592 0.757
>65 61(53.0) 215(50.2) 18(27.7) 25(25.5)
51
5 93(80.9) 309(72.2) 34(52.3) 56(57.1)
0.054 0.543
5’y 22(19.1) 119(27.8) 31(47.7) 42(42.9)
17y
A 44(38.3) 165(38.6) 29(44.6) 33(33.7)
B 27(23.5) 120(27.1) 12(18.5) 25(25.5)
0.722 0.520
AB 13(11.3) 43(10.3) 7(10.8) 11(11.2)
0 31(27.0) 100(24.1) 17(26.2) 29(29.6)
Mg K/ (em)
<5 61(53.0) 288(67.3) 39(60.0) 62(63.3)
0.005 0.674
>5 54(47.0) 140(32.7) 26(40.0) 36(36.7)
Jiebgga AL
BETVBIT 45(39.1) 85(19.9) 18(27.7) 25(25.5)
ik 26(22.6) 76(17.8) 16(24.6) 22(22.4)
B 16(13.9) 100(23.4) 0.000 9(13.8) 23(23.5) 0.213
EES 25(21.7) 165(35.0) 20(30.8) 28(38.6)
PRI 3(2.6) 2(0.9) 2(3.1) 0(0.0)
iEr
INES 100(87.0) 357(73.4) 56(86.2) 84(85.7)
PN 8(7.0) 23(5.4) 4(6.2) 3(3.1)
HiTEE 1(0.9) 16(3.7) 0.220 1(1.5) 3(3.1) 0.496
JEiRE 4(3.5) 28(6.5) 2(3.1) 7(7.1)
PR 2(1.7) 4(0.9) 2(3.1) 1(1.0)
Ao LR
[N 58(50.4) 266(62.1) 35(53.8) 55(56.1)
‘ 0.024 0.775
% AR s E 2 L 57(49.6) 162(37.9) 30(46.2) 43(43.9)
TNM 533
I~11 25(21.7) 213(49.8) 21(32.3) 45(45.9)
0.000 0.081
111 90(78.3) 215(50.2) 44(67.7) 53(54.1)
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Table1 Comparison of basic clinical data between the two groups before and after propensity score matching [7(%)] (continued)

- NI NI
- PIMEL(n=115)  BIPE4L (n=428) P WIYELL (n=65) BIFELL (n=98) p
JikaE AL
b= 90(78.3) 62(14.5) 39(60.0) 48(49.0)
0.000 0.166
1 25(21.7) 366(85.5) 26(40.0) 50(51.0)
FARYIERL
e 69(60.0) 159(37.1) 33(50.8) 46(46.9)
JIE Ui 45(39.1) 269(62.9) 0.000 31(47.7) 52(53.1) 0.336
ity 1(0.9) 0(0.0) 1(0.6) 0(0.0)
N e
P 74(64.3) 222(51.9) 43(66.2) 60(61.2)
0.016 0.552
f 41(35.7) 206(48.1) 22(33.8) 38(38.8)
Ki-67 PHPEFE %0 (%)
<60 72(62.6) 227(53.0) 35(53.8) 50(51.0)
0.065 0.724
>60 43(37.4) 201(47.0) 30(46.2) 48(49.0)

2.2 HTFEREILLE

05 1) T 43 DT i S5 163 91 & 9 £ 3 7 0S Ry
344~ H, PNIFHPEZ 8 9 3 19 0S B WX T PNI
FIPEd (A2 0S: 1940 H s 491 H, P=0.002)
(E2A) o AJETNM 2 B 41 0 B . 1. 11
PNI P40 B A 1 0S S BA TR 4L 8%, 2R 48
T 3 (P2 0S: 404 H vs. 48411, P=0.432),

11 19 PNT BHAE LA TR 4L (R 7 0S: 16 4~ A ws.
3740 H, P=0.009) (& 2B-C). 7EPNI [HM:H i H
H, L W2 ARG [ B4k YT 35 19 0S 5ok )7
HHI, ZRIESIFEX (DA 0S: 3070 H vs
401 H, P=0.975), 1432 R )5 5B bI7 & 1)
OS W& & TARAIT & (P2 0S: 1890 Hus. 241,
P<0.001) (¥ 3A-B).
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0.21 = 0.2 - 0.2 e
0.0 0.0 0.0
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HEAFIH L () A HEAFIH IR () B HEAFIH RN () c
E2 AEiESEEEPNIFAEESHAEESREEENOS ML A 24W6l; B: 1. IHPYHRH]; C. IR E

Figure 2 Comparison of OS curves of gastric cancer patients between PNI-positive group and negative group after propensity

score matching
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B ey7 5 PNI FH P B 96 B R 5 s BB AHC (1
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A: Whole group of cases; B: Stage I and II cases; C: Stage III cases
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Figure 3 Comparison of OS curves of PNI-positive gastric cancer patients with and without chemotherapy after propensity

score matching  A: Stage [ and II cases; B: Stage III cases
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Table 2 Univariate and multivariate analysis of the prognosis of 65 patients with PNI-positive gastric cancer after matching

- TP AEAA B R ST ZHEST - TP AEAE SR R ST EASEion
At ALt
(A7) P HR  95% CI P (H) P HR  95%CI P

() it s bR

<65 22 = o 16

65 1 0.008 1.44 0.650~3.190 0.368 e 1 0.139 — — —
531 TNM 4345

5 18 I~1I 40

“ 6 0.921 — — — . 6 0.034 2591 1.291~5.198 0.007
] kR

A 14 = 17

B 17 7 20 0339 - - -

AB 2 0w T T ek

0 25 == 17
Jit9EE RN (em) LY 20 0.185 — — —

<5 20 3T ity 7

>5 17 LA - | |Ki-67 PR (%)
Jibga AL <60 20

BT H R 17 >60 13 0739 B o o

Mk 17 ENEE S

Zg’% i 0584 o o B i 2(3) 0.006  0.345 0.184~0.649 0.001
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