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L A T DX 5 RS BB R R e S5
LB RIS BRBEIA B T4 RT3 50 TS
(ZHEHKXFE—WEERELINF, 4 12230022)

WE BH WS Fm(UCC)HAT XMk 45 (PLN) ¥ 8 0yl sy fa s B 2, A 2% T UGC B M R R TA L . 77
& [EIEE ISR 823 611 202047 1 H—2023 4F 11 H RS2 19 UGC BE MG IR ERL . Ke384 7 3 LLBIREHL 7 M Il 2514 (576
W) GG UESE (247 61 o FEFINZRAE 2R FH 2 3 Logistic MU 20 HT 1 8 PLN $4 88 (WS A B8 DR 28, I 408 M A4 2 ) 2k 731 o000 A
A, il 2 TARRRAE (ROC) 28 AR ofis i e AR AR L 1) IX 03 B S A U 1 dedi , R SR AR A T /MR SRAIE , DA T A5 28
MiaEtES5zikie . &8 LN E Logistic [BIH 2041 B3, Mg K/ (OR=1. 324,95% CI:1.053~1. 667) ., T3(OR=5. 738,
95%CI: 1. 281~25. 695) . T4(OR=7. 680,95%CI: 1. 542~38. 247) JKEEH (LVI) (OR=6. 623,95%CI : 1. 384~31. 708) . /- {L & J&
(OR=3.108,95%CI: 1. 545~6. 251) . £F 4 3 11 IR 5 724 (FDP) (OR=4. 849,95%CI:2. 071~11. 355) 5 UGC & # Kk 4= PLN ¥4
AR 2 ST A B TR 3R R T I R R A ) ) e LA AR A I B RN 36 UE B T ROC T4 T T B (AUC) 43 5124 0. 815 (95%C -

0.751~0. 815) F10. 832(95%CI:0. 731~0. 933 ) , HLF v M 28 /R WE 5 30 PR(EW) & R . G538 180 2R 1R Jill A 260 o 37
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REEIA WRCLEEFERS ARG PR SN LR IAT s AT T DR L 45 5 B B 30 5 Logistic [T 70 s DR IR 5 25 4k 25 I e it ™ 400

FESES R735.2
XEARERD  XEHS 1000 - 1492(2026)02 - 0328 - 07
doi: 10. 19405/j. cnki. issn1000 - 1492. 2026. 02. 020

H 1990 4F LA , 4Bk B ) A 0 R AL 4%
B SE EE LB (upper gastric cancer, UGC)
()RR EBAE L . FEUGC I FARIBITH &
B ) BR AR (total gastrectomy, TG) 5 1 %ty F Y] B AR
(proximal gastrectomy , PG) [ PEAFFFE I . 7
PG F AR, iy ] X 9 B 25 (peripyloric lymph node,
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B A sk L WA B ik %+ 48 i s ik, i
B RETER, S ECT AR TN PLN MERE &R,
BT ARG R . A, UGC itk 4554 7% &
B A AR v B X, 1 PLN A2 2450 X L AE PG Y
D1+/D2 Ik ELE5 T AR i T 43 PLNDY . 9T,
#B7r UGC U AEAR S5 g LR /R A7 7E PLN e By 5 T
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KRR R 225 — B R B L IX 332 TG F1 D2 ik
ELZE TS AR A 823 B UGC | E BIIRIR Rl . 48 AbR
#E:@ 17 TG M D2k L E5E H AR UGC B ;@ A
SRS R B, Bk B RE R AR 5 D) JCH i
IR R RS ;@ IR IR TR e . HERRAR e : D
G I A I 1) R @ R B e VI bR
ARG B e LA B RATHEZ T U7 AT RN
BRI ;@ B L S BN IR R
Gy ARG 1R N R g T RE 2 ;B
IR 12 S SR A B A . AR C AR LR K
S — BfHE = Bt I B 9 46 P 2% 5 2% T i (L5
U — B B —PJ2024-11-66) .



ZEAKFFIR Acta Universitatis Medicinalis Anhui 2026 Feb;61(2) + 329 -

1.2 BEWE AOFEETERH 7 RS,
AT & WA HEBRARERY UGC R 1Y RTTRE, B
RINE o O FEAAE B AR AR B R BT 5 %
(body mass index, BMI) ;@) ¥ B & KR AF < iR /)N
(i SR e W B K BAR ) A5 2680 IR |
AR TR (R 56 [ e R 5 22 D1 225 8 iU TNM 73
MRG58 T1~T4 ) A7 TChk A= (lymph vascu-
lar invasion, LVI) . 45 JC #1 £ ¥7 ¥ (perineural inva-
sion, PNIL) ; B Il 27 %R ORI e bR i ) - 8
AH 7 d YRR B S0 A K A I 25 45 1Y I 41 8
FIL A D- R L7458 11 R ) (fibrino-
gen degradation product, FDP) \Hj F & H i P
(carcinoembryonic antigen, CEA) B#ZE$1 5 199 (car-
bohydrate antigen 199, CA199) #2515 125 (carbo-
hydrate antigen 125, CA125) | H Jifi & H (alpha-fetal
protein, AFP) ;@ > A5« MR IH s DRI 52 & I o
SRR o ASBIEFE RN DG PLN YRR RS L
FAL AR R A SS9 B 5 R No. 53 No. 6 R [
LT —ALPRYE  WFIE PLN A AR RS

1.3 St 43 R SPSS 26.0 fl R & 14
(4.3. 3O AT 5041, [ RIEF caret £,
2723 LK S BN 4R BEALIF 23 S I 2546 F 56 E
B o TEVNZRAE 73 2878 i 2R ] o245 36 5 Fisher 7 1)
BEARAG Y0 AT LR, 3 2 e U AR Ak HL o3 A1 S 7 2
FEPE, e P ST REAS o A 36 B AR 2 RORk A 6 AT
T FEF NSRS, M 2K Logistic [F1H 43
Hrifi vk UGC % PLN B RS 9 S fa b6 P 22, R A
R rms (LA A B 26 R TN A AY . >R ] pROC (2,
251l 21 & TAEFRME (veceiver operating characteris-
tic, ROC) f £ If- 115 28 T 1 #X (area under curve,
AUCHE VIV BERL I X 7 B8 ) o 30— 220 ] Boot-
strap 75 (T & HlFE 1 000 Y HEAT N HR I , -2 il
S T o DA A5 R T ARE 8 5 S B kAR S — 2L
Yoo f i B SRS T N BB E , DLITAl A L A
TSy BAE AR R Bz AL TERE . P<O. 05 0 22 A GE it

2 #R

2.1 BEEE AHEVILTA TS5 923015 5
S B I R B o AR R 2 i A S HERR bR, I
LA 823 BIFF A ER B UGC A AE A o8 XF 42 .
X FR oy ) SR VR T A B R B R 2 B — R R B
(721 151 ) 22 0 B B R 2 55— P& B2 B B X (102

) o il FH REAFFE 7:3 FLBPE T A 823 14 i 4
BLAT L 2 I ZR4E (576 5)) RIS UEER (247 1) o LI
Lo FEYIZRAE RN R4 | 8 25 AR U PLN 5% 821k
A CPHYEBAYE) #1708 . BRI, AR Y
823 Il UGC &, PLN ¥ 8 %} 7. 7% (63/823)
SIZAHT BN IR EE /) PLN 5582 R 5 7. 8% (45/
576) S UESE R FEFEFN 7. 3%(18/247) .

2.2 BEESWESEZE Logistic BIAS T 7£
ISR ) B R 2 0B, PLN (+) 21 R PLN (=) 41 7
AEUE PR BMIL A2 2R 2R R S OB R
oW IR M A A L B A L AFP,
CA125.CA199 . D- 54K KR 118 1 I 22 5734
TeGeiT2#E X (P>0.05) . TP ALLE MR KN o fk
TR RETEEE (PNILLVI L& CEA \FDP /K3 J5 T
W, Z R A G2 E L (P<0.05) . HikFRH
A s PLN (+) 2H g BLAR BE R AR R B 2 IR IR
JE P CPNLBHPE (LVI FH P L CEA=S ng/mL, FDP>
5 ug/mL LB R, WWE 1, dF—2f X LG 4
T LR RN A Z K Logistic BIH 53T, 45
7% b 9 K /N (OR=1.324, P=0.017) . T3 (OR=
5.738, P=0.022) . T4 (OR=7.680, P=0.013) | LVI
(OR=6. 623, P=0.018) . fik 4> 1k (OR=3.108, P=
0.001) .FDP(OR=4. 849,P=0. 001) >} UGC ¥ PLN
M kR, K2,

®1 823flUGC BEREW TR MEB LB
BRERAMER (n(%),xts ]
Tab. 1 The results of single factor analysis of pyloric lymph node

metastasis in 823 patients with upper gastric cancer [n(%),x+s |

Training set (n=576)

Variable

PLN(-) PLN(+) iyl

(n=531) (r=45)  Zvalue Tl

Age (years) 1.716  0.190
<60 99 (18.6) 12(26.7)
>60 432(81.4) 33(73.3)

Gender 0.041 0. 840
Male 418 (78.7) 36 (80.0)
Female 113 (21.3) 9(20.0)

BMI (kg/m?) 0.404  0.368
<18.5 49 (9.2) 6(13.3)
>18.5 482 (90.8) 39 (86.7)

Tumor size (cm) 42+1.6 5.4+1.7 -4.850 <0.001

Histologic types 1.760  0.415
Adenocarcinoma 451 (84.9) 35(77.8)
Signel-ring cell 69 (13.0)  9(20.0)

carcinoma
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gk ESES
Training set (n=576) Training set (n=576)
Variable PLN(_) PLN(+) i i Variable PLN(-) PLN(+) ! Palue
(n=531) (n=45) Z value (n=531) (n=45) Z value
Neuroendocrine 11(2.1) 1(2.2) <27 421 (79.3) 28 (62.2)
carcinoma =27 110 (20.7)  17(37.8)
Differentiation 13.558 <0.001 CA125 (U/mL) 0.953 0. 329
extent <35 516 (97.2)  42(93.3)
Poor 184(34.7) 28 (62.2) =35 15(2.8) 3(6.7)
differentiation Smoking history 0.184  0.668
Moderate or high 347 (65.3) 17 (37.8) Yes 206 (38.8) 16 (35.6)
differentiation No 325(61.2) 29 (64.4)
Infiltrative depth 21.430 <0.001 Drinking history 0.067 0.769
T1or T2 185 (34.8)  2(4.4) Yes 211(39.7) 17 (37.8)
T3 273 (51.4) 29 (64.4) No 320 (60.3) 28 (62.2)
T4 73(13.7) 14 (31.1) History of 0.065 0.799
LVI 16. 488 <0.001 hypertension
Positivity 352 (66.3) 43 (95.6) Yes 187 (35.2) 15(33.3)
Negativity 179 (33.7)  2(4.4) No 344 (64.8)  30(66.7)
PNI 6.085 0.014 History of diabete 0.044  0.834
Positivity 397 (74.8) 41(91.1) Yes 59 (11.1) 4(8.9)
Negativity 134 (25.2)  4(8.9) No 472(88.9) 41(91.1)
Hemoglobin (g/L.) 0.015  0.902 D-dimer (pg/mL) 1.531  0.216
<90 79 (14.9) 7 (15.6) <0.5 310 (58.4) 22(48.9)
=90 452(85.1) 38(84.4) =0. 5 221 (41.6) 23(51.1)
Albumin (g/L) 1.611 0.204 FDP(pg/mL) 15.627 <0.001
<40 179 (33.7)  11(24.4) <5 490 (92.3) 33(73.3)
240 352 (66.3) 34 (75.6) =5 41(7.7) 12 (26.7)
Prealbumin (mg/L) 0.010  0.940
<180 92(17.3)  8(17.8) 2.3 IEERMHESITME EIlgGED,did2
>180 439 (82.7)  37(82.2) [K 2 Logistic [1H 43 BT 1 5 /00037 f s R 2R e
AFP (ng/mL) QA0 AL 000 AR/ RIEVREE FDP bR K LVL, 5 DAHAY
= oy ey HTIZ RO, W 2. 2 ROC MR, et
CEA (ngfml.) 4251 0.039 R AUC (95%CI) 4 0. 815(0. 751~0. 815) . HiAil
<5 404 (76.1) 28 (62.2) PP AR R R LV B FREE FDP MR
25 127(23.9)  17(37.8) KN AUC(95%CI) 5351 9 0. 687 (0. 628~0. 747)
CA199 (U/mL) 7.027  0.080

0. 646 (0. 609~0. 682) 0. 637(0. 563~0. 712) .0. 594

R2 BIMUGC BEEX 4 PLN M & E = Logistic B3 4> #7

Tab. 2 Multivariate Logistic regression analysis of the factors affecting PLN metastasis in patients with upper gastric cancer

Variable s SE Wald y? P value OR(95%CI)
Tumor size (em) 0. 281 0.117 5.745 0.017 1.324 (1.053-1.667)
Infiltrative depth 6.234 0. 044

T3 1. 747 0. 765 5.217 0.022 5.738 (1.281-25.695)

T4 2.039 0.819 6.194 0.013 7.680 (1.542-38.247)
LVI 1.891 0.799 5. 600 0.018 6.623 (1.384-31.708)
PNI 0.542 0. 637 0.724 0.395 1.719 (0.493-5.993)
CEA 0. 193 0. 361 0.287 0.592 1.213 (0.598-2.459)
Poor differentiation 1. 134 0.357 10. 114 0. 001 3. 108 (1.545-6.251)
FDP 1.579 0.434 13.227 0. 001 4.849 (2.071-11.355)
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Fig. 1 Data collection and grouping flow chart of patients with upper gastric cancer
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Fig. 2 Nomogram prediction model for predicting pyloric lymph node metastasis in patients with upper gastric cancer

(0. 528~0. 661) i1 0. 697 (0. 615~0. 778) , F W 51| £k
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PRI SEPE , 2R FH bootstrap 15 55 &2 FlFE 1 000 R4 T
DA S 56 F ) ARG oA 2, 25 R S T 5 S B
HEA B AR — 0P (Hosmer-Lemeshow K 56 -
x*=6.779, P=0.561) , 7t % k%, B HY AUC
(95%CI) 73 0. 832(0. 831~0. 933) , H A i i £k W
T AU 5 S B XU B4 FERARL il 2R 42230 45°, i —2F

UESE T ROR A PN ALRE . DL 3.

3 itig
5 TGHLL, PG B AELR B T B ThRE e A5

BRI B DL EL 45 G [ 2 R i AT g2
X UGC S B HUR 7= AL 52, [Rl i, R L 45 A
IRt n] BE- S BOR 5 i B SIS KT T, DT R i
SARIT R AR T . I, AT ST R
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E 0.4 === Nomogram:0.815(95%C7 0.751-0.815)
g v = [nfiltrative depth:0.687(95%CT 0.628-0.747)
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(0.2 = Differentiation extent:0.637(95%CI 0.563-0.712)
= FDP:0.594(95%C/ 0.528-0.661)
w=== Tumor size:0.697(95%CI 0.615-0.778)

0
0 0.2 0.4 0.6 0.8 1.0
1-Specificity
C
B 1.0
Z08
S
0.6
E 0.4
% H R — Apparent
20.2 — Bias-corrected
o ----Ideal
0
0 0.2 0.4 0.6 0.8 1.0

Predicted probability

B

1.0
0.8

>
s 0.6

== Nomogram:0.832(95%C7 0.731-0.933)

=
2 0.4 = Infiltrative depth:0.716(95%CI 0.602-0.831)

Q — LVI:0.645(95%CI 0.564-0.726)

n 02 — Differentiation extent:0.695(95%CI 0.584-0.805)

=== FDP:0.642(95%CI 0.524-0.759)
=== Tumor size:0.678(95%CI 0.540-0.816)

w)

0
0 0.2 0.4 0.6 0.8 1.0
1-Specificity
> 1.0
Z 08
S
z 0.6
=
£ 04
U A U U N U s | Apparent
2 0.2 — Bias-corrected
© --=- Ideal
0
0 0.2 0.4 0.6 0.8 1.0

Predicted probability

3 UGC BEMMRBIGIE LR

Fig. 3 Validation results of prediction model for patients with upper gastric cancer

A: ROC curve of training set; B: ROC curve of validation set; C: Calibration curve of training set; D: Calibration curve of validation set.
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1) 2 A % Logistic [l 9 43 T % B, FDP /K F- Tt =i J2
UGC [ PLN R B ST B N E . X— kB
Lee et al ™ (57 25 S —20, b AT & B0 B 7 B 1Y
ARHTFDP /K- 5k A5 5 8 m BEAROG . LAk, A
FoER 2 R, FDP /K- 5 45 iz 96 S o i o A
R WA G, B FDP K- R 5 B KBS B R
LB 5T E— A SR R T FDP AR A iR % B8 XU T
flibrR PV RN (EL

A5 o [ S B R T UGC - &R
PLN #5850l RAH G PR 28, R T TR B AR, ¢ A
RIAE Y R4 b R B R A1 X 438 1, AUC
0.815(95% CI: 0.751~0. 815), 7ELuE4E i, 467
() AUC 9 0. 832(95% CI: 0.731~0.933) , #k—IE
ST H RS T AL RE . I LR EE I D) REAR AR -
FDP 55 1& 4 i A BE R 2 (e /N 2T TRBE 47
AR LVD) A AR, Z R HTIESE FDP &
PLN % % 0 1l 57 & |6 [H 25 (OR=4. 849, P=0.001),
PR PLN SRS LG P2 HE TR AR o SR, A 5%
AEAE LA SR B « 0B 5 T1 mT BEAE A6 e R N5 B
P 2 5 SR UE AR FE AR /N (n=247) HOR PP — 75 1
FFUAEL 22 v 19 FT B M AF 9 0 — 2 B0 A A6 (1) 35
T MR R O A AR 2F U0 T ARG, Rk TT
PR A LA TR B ; 0F 5% 3R 45 1 XURS: Tl
ARVFAL B TIZ4E 5 F AR5 (TG B PLN G
ol PG) X £ 3 4 I A A B A 1 o s i), LTI R
AL T 5 S ST B0 IE
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Construction and validation of a prediction model for pyloric lymph

node metastasis in upper gastric cancer
Ma Zhisheng, Song Zhaoyu, Chen Peifeng, Sui Wannian, Chen Zhangming, Han Wenxiu
(Department of General Surgery, First Affiliated Hospital of Anhui Medical University , Hefei 230022)

Abstract  Objective To identify the independent risk factors for pyloric lymph node (PLN) metastasis in pa-
tients with upper gastric cancer (UGC) and to construct a nomogram prediction model applicable for UGC patients.
Methods Clinical data of 823 UGC patients attended between January 2020 and November 2023 were retrospec-
tively collected. Patients were randomly divided into a training set (n=576) and a validation set (n=247) ata 7:3
ratio. Based on the training set, multivariate Logistic regression analysis was performed to identify independent
risk factors for PLN metastasis, and a nomogram prediction model was constructed accordingly. The model’ s dis-
criminative ability and calibration were assessed using receiver operating characteristic (ROC) curves and calibra-
tion curves. Finally, external validation was conducted using the validation set to evaluate the model’ s stability
and generalizability. Results Multivariate Logistic regression analysis revealed that tumor size (OR=1.324,
95%CI: 1.053-1.667), T3 stage (OR=5.738, 95%CI: 1.281-25.695), T4 stage (OR=7. 680, 95%CI: 1. 542~
38.247) , lymphovascular invasion (LVI) (OR=6.623, 95%CI: 1.384-31.708) , differentiation extent (OR=
3. 108, 95%CI: 1.545-6.251), and fibrinogen degradation product (FDP) level (OR=4.849, 95%CI: 2.071-
11.355) were independent risk factors for PLN metastasis in UGC patients. The nomogram model constructed
based on these factors demonstrated areas under the ROC curve (AUC) of 0. 815 (95%CI: 0.751-0. 815) in the
training set and 0. 832 (95%CI: 0. 731-0. 933) in the validation set. Calibration curves indicated good agreement
between predicted and observed outcomes. Conclusion This nomogram prediction model exhibits good predictive
performance for assessing the risk of PLN metastasis in UGC patients.

Key words lymph node metastasis; risk factors; nomogram; pyloric lymph nodes; upper gastric cancer; Logis-
tic regression analysis; lymphovascular invasion; fibrinogen degradation product
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