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Risk factors analysis and construction of a nomogram prediction
model for reflux esophagitis after proximal gastrectomy

DING Hengyi, LI Yongkun, LI Yufei, ZHAO Dadi
(Department of General Surgery, the First Affiliated Hospital of Nanyang Medical College, Nanyang, Henan 473000, China)

Abstract Background and Aims: Proximal gastrectomy is an important surgical procedure for upper gastric
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cancer; however, postoperative reflux esophagitis (RE) remains a common complication that
significantly affects patients' quality of life. Few studies have investigated the risk factors and prediction
models for RE after proximal gastrectomy. This study aimed to identify independent risk factors for
postoperative RE and to construct and validate a nomogram for individualized risk prediction.

Methods: A total of 100 patients with gastric cancer who underwent radical proximal gastrectomy
between October 2022 and October 2024 were enrolled. Patients were divided into the RE group and the
non-RE group according to the occurrence of RE during the 6-month follow-up. Clinical characteristics,
tumor-related factors, surgical factors, and postoperative complications were compared between groups.
Independent risk factors for postoperative RE were identified using univariate analysis and multivariate
Logistic regression analysis. A nomogram model was developed based on independent risk factors and
evaluated using receiver operating characteristic (ROC) curve analysis, the Hosmer-Lemeshow (H-L)
test, and decision curve analysis.

Results: Among the 100 patients, 24 (24.0%) developed postoperative RE. Significant differences were
observed between the RE and non-RE groups regarding digestive tract reconstruction methods,
esophageal resection length, and postoperative gastric emptying disorder (all P<0.05). Multivariate
Logistic regression analysis demonstrated that anterior esophagogastric anastomosis (OR=5.842,
95% CI=4.621-7.062), longer esophageal resection length (OR=2.735, 95% CI=1.023-4.446), and
postoperative gastric emptying disorder (OR=3.136, 95% CI=1.035-5.237) were independent risk factors
for postoperative RE. The nomogram model showed good predictive performance, with an area under the
ROC curve (AUC) of 0.784 (95% CI=0.701-0.858). The H-L test indicated good calibration (y*=1.434,
P=0.261), and decision curve analysis demonstrated favorable clinical utility.

Conclusion: Digestive tract reconstruction methods, esophageal resection length, and postoperative
gastric emptying disorder are independent risk factors for RE after proximal gastrectomy. The proposed
nomogram model may provide an effective tool for risk stratification and individualized prevention of
postoperative RE.

Gastrectomy; Postoperative Complications; Esophagitis, Peptic; Risk Factors; Nomograms
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Table 1 Comparison of clinical characteristics between the RE group and non-RE group
i RE 4 (n=24) JERE4L(n=76) X/ P
TR (Y 5+ 5) 50.32+6.45 49.89+5.27 0.330 0.742
Hesln(%)]
5 11(45.83) 38(50.00)
0.127 0.722
I 13(54.17) 38(50.00)
BMI(kg/m?,x = s) 22.15+3.02 23.0422.87 1.308 0.194
JiR e A (em % + 5) 3.15+0.84 3.27+0.67 0.718 0.474
TNM 53 #i[n(%)]
1] 15(62.50) 51(67.11)
0.172 0.678
I~II1Y] 9(37.50) 25(32.89)
HAER 0 (%)]
P 18(75.00) 67(88.16)
2477 0.116
A 6(25.00) 9(11.84)
AT EAT TR0 (%)
[AE 8(33.33) 30(39.47)
0.292 0.589
B 16(66.67) 46(60.53)
FERl IR (%))]
H 6(25.00) 23(30.26)
0.016 0.898
o 18(75.00) 53(69.74)
ARHfALB(g/L,x + 5) 38.52+4.12 39.14+3.98 0.660 0.511
AHTPA(mg/L, % + 5) 215.34+50.67 228.91+48.32 1.186 0.239
HE E AT (n(%)]
WEEIEW) A 2(8.33) 38(50.00)
IR -EEE 5(20.83) 25(32.89)
e e 28.591 <0.001
- YRS 15(62.50) 9(11.84)
HiAl 2(8.33) 4(5.26)
BEVIRKE (cm, % + 5) 5.52+1.89 3.23+1.45 6.252 <0.001
5B A n(%)]
1/2~2/3 23(95.83) 74(97.37)
0.148 0.701
>2/3 1(4.17) 2(2.63)
A I (L, %+ 5) 150.23+45.67 145.89+50.12 0.377 0.707
FARBFE] (min, % + ) 182.56+35.78 175.34+40.12 0.788 0.433
RIGWI4 O n(%)]
= 2(8.33) 5(6.58)
0.086 0.769
T 22(91.67) 71(93.42)
ARG HE IR n (% )]
& 3(12.50) 5(6.58)
0.869 0.351
w 21(87.50) 71(93.42)
RS B HEZS B (%))
= 7(29.17) 8(10.53)
4971 0.026
w 17(70.83) 68(89.47)
AJe PPHE H[n(%)]
s 20(83.33) 69(90.79)
1.036 0.309
i 4(16.67) 7(9.21)
RIGHEE 30 125 (%)]
s 17(70.83) 57(75.00)
0.165 0.685
w 7(29.17) 19(25.00)
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Table 2 Assignment of independent variables

IS SE Vi - H AR 5 =0, HAi=1
BRI E JEE
AR5 HHEzS =0, JE=1

£3 BYIBAREEAREREBZEZE Logistic B3 4547

Table 3 Multivariate Logistic regression analysis of risk factors for postoperative RE after proximal gastrectomy

- EETREY S 1.765 0.458 14.851 <0.001 5.842(4.621~7.062)
BEVIRKE 1.006 0.284 12.548 <0.001 2.735(1.023~4.446)
AR5 HEA B 1.143 0.375 9.290 <0.001 3.136(1.035~5.237)
R 1.865 0.391 22751 <0.001 —
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Figure 1 Nomogram model for predicting postoperative reflux esophagitis after proximal gastrectomy based on risk factors
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HARJG RE A ROC 148 F i L (area under the curve , 1434, P=0.261) ([¥12B); desRli<k Won, 7EAHN
AUC) fH 4 0.784 (95% CI=0.701~0.858), KT ik UG 5 {E v [l o A2 780 000 15 1) B R BB RS RE 1Y
296 5 B B B AR UK 0272, I REURREE I R ¥ AL 2 45 SR 4t (&12C)

AUC=0.784
95% C1=0.701~0.858
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Figure 2 Validation of the predictive performance of the nomogram model A: Receiver operating characteristic curve; B:

Hosmer-Lemeshow calibration curve; C: Decision curve analysis
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