Gastrointestinal Surgery

Baishideng Publishing Group Inc



World Journal of
(]- ¢ Gastrointestinal Surgery

Contents Monthly Volume 16 Number 1 January 27, 2024

EDITORIAL

1 Novel prognostic factors after radical resection of hepatocellular carcinoma: Updating an old issue
Bencini L

6 Prospects in the application of ultrasensitive chromosomal aneuploidy detection in precancerous lesions of
gastric cancer
Qian ST, Xie FF, Zhao HY, Liu OS, Cai DL
MINIREVIEWS

13 Prognostic value of ultrasound in early arterial complications post liver transplant
Zhao NB, Chen Y, Xia R, Tang JB, Zhao D
ORIGINAL ARTICLE
Case Control Study

21 Added value of ratio of cross diameters of the appendix in ultrasound diagnosis of acute appendicitis
Gu FW, Wu SZ
Retrospective Cohort Study

29 Oncological features and prognosis of colorectal cancer in human immunodeficiency virus-positive
patients: A retrospective study
Yang FY, He F, Chen DF, Tang CL, Woraikat S, Li Y, Qian K
Retrospective Study

40 Laparoscopic vs open surgery for gastric cancer: Assessing time, recovery, complications, and markers
LuYY, Li YX, He M, Wang YL

49 Single-incision laparoscopic transabdominal preperitoneal repair in the treatment of adult female patients
with inguinal hernia
Zhu XJ, Jiao JY, Xue HM, Chen P, Qin CF, Wang P

59 Computerized tomography-guided therapeutic percutaneous puncture catheter drainage-combined with
somatostatin for severe acute pancreatitis: An analysis of efficacy and safety
Zheng XL, Li WL, Lin YP, Huang TL

67 Impact of open hepatectomy on postoperative bile leakage in patients with biliary tract cancer
Wu G, Li WY, Gong YX, Lin F, Sun C

76 Clinical observation of gastrointestinal function recovery in patients after hepatobiliary surgery
Zeng HJ, Liu JJ, Yang YC

Buissidenge WIGS | https://www.wjgnet.com I January 27,2024 | Volume16 | Issuel



World Journal of Gastrointestinal Surgery
Contents
Monthly Volume 16 Number 1 January 27, 2024
85 Predictive value of machine learning models for lymph node metastasis in gastric cancer: A two-center
study
Lu T, Lu M, Wu D, Ding YY, Liu HN, Li TT, Song DQ
95 Post-operative morbidity after neoadjuvant chemotherapy and resection for gallbladder cancer: A national
surgical quality improvement program analysis
Kim M, Stroever S, Aploks K, Ostapenko A, Dong XD, Seshadri R
103 Risk factors for recurrence of common bile duct stones after surgical treatment and effect of ursodeoxy-
cholic acid intervention
Yuan WH, Zhang Z, Pan Q, Mao BN, Yuan T
113 Clinical efficacy of modified Kamikawa anastomosis in patients with laparoscopic proximal gastrectomy
Wu CY, Lin JA, Ye K
124 Clinical effect of laparoscopic radical resection of colorectal cancer based on propensity score matching
Liu Y, Wang XX, Li YL, He WT, Li H, Chen H
134 Different timing for abdominal paracentesis catheter placement and drainage in severe acute pancreatitis
complicated by intra-abdominal fluid accumulation
Chen R, Chen HQ, Li RD, Lu HM
143 Comparison of different preoperative objective nutritional indices for evaluating 30-d mortality and
complications after liver transplantation
Li C, Chen HX, Lai YH
155 Predictive value of NLR, Fib4, and APRI in the occurrence of liver failure after hepatectomy in patients
with hepatocellular carcinoma
Kuang TZ, Xiao M, Liu YF
166 Practical effect of different teaching modes in teaching gastrointestinal surgery nursing
Rong XJ, Ning Z
Observational Study
173 Predictive factors and model validation of post-colon polyp surgery Helicobacter pylori infection
Zhang ZS
Randomized Controlled Trial
186 Micro-power negative pressure wound technique reduces risk of incision infection following loop
ileostomy closure
Xu DY, Bai BJ, Shan L, Wei HY, Lin DF, Wang Y, Wang D
196 Paravertebral block's effect on analgesia and inflammation in advanced gastric cancer patients undergoing
transarterial chemoembolization and microwave ablation
Xiong YF, Wei BZ, Wang YF, Li XF, Liu C

Jaishiden,

o WIGS | https://www.wjgnet.com 1l January 27,2024 | Volume16 | Issuel



World Journal of Gastrointestinal Surgery
Contents
Monthly Volume 16 Number 1 January 27, 2024
META-ANALYSIS
205 Unraveling the efficacy network: A network meta-analysis of adjuvant external beam radiation therapy
methods after hepatectomy
Yang GY, He ZW, Tang YC, Yuan F, Cao MB, Ren YP, Li YX, Su XR, Yao ZC, Deng MH
215 Estimation of Physiologic Ability and Surgical Stress scoring system for predicting complications
following abdominal surgery: A meta-analysis spanning 2004 to 2022
Pang TS, Cao LP
228 Role of Oncostatin M in the prognosis of inflammatory bowel disease: A meta-analysis
Yang Y, Fu KZ, Pan G
CASE REPORT
239 Endoscopic treatment of extreme esophageal stenosis complicated with esophagotracheal fistula: A case
report
Fang JH, Li WM, He CH, Wu JL, Guo Y, Lai ZC, Li GD
248 Intestinal tuberculosis with small bowel stricture and hemorrhage as the predominant manifestation:
Three case reports
Huang G, Wu KK, Li XN, Kuai JH, Zhang AJ
LETTER TO THE EDITOR
257 Sarcopenia in cirrhotic patients: Does frailty matter while waiting for a liver transplant?
LiXJ, He K
Boishideng® WJGS | https://www.wjgnet.com I January 27,2024 | Volume16 | Issuel



World Journal of Gastrointestinal Surgery

Contents
Monthly Volume 16 Number 1 January 27, 2024

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Surgery, Renato Pietroletti, PhD, Associate Professor,
Professor, Department of Applied Clinical and Biotechnological Sciences, University of L'Aquila, L'Aquila 67100,
AQ, Italy. renato.pietroletti@univaq.it

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Surgery (W]JGS, World | Gastrointest Surg) is to provide scholars
and readers from various fields of gastrointestinal surgery with a platform to publish high-quality basic and
clinical research articles and communicate their research findings online.

WJGS mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal
surgery and covering a wide range of topics including biliary tract surgical procedures, biliopancreatic diversion,
colectomy, esophagectomy, esophagostomy, pancreas transplantation, and pancreatectomy, efc.

INDEXING/ABSTRACTING

The WJGS is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®),
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, PubMed Central,
Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals Database.
The 2023 Edition of Journal Citation Reports® cites the 2022 impact factor (IF) for WJGS as 2.0; IF without journal
self cites: 1.9; 5-year IF: 2.2; Journal Citation Indicator: 0.52; Ranking: 113 among 212 journals in surgery; Quartile
category: Q3; Ranking: 81 among 93 journals in gastroenterology and hepatology; and Quartile category: Q4.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Z/-Hang Xu, Production Department Director: Xiang Ii; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL
World Journal of Gastrointestinal Surgery

ISSN
ISSN 1948-9366 (online)

LAUNCH DATE
November 30, 2009

FREQUENCY
Monthly

EDITORS-IN-CHIEF

Peter Schemmer

POLICY OF CO-AUTHORS
EDITORIAL BOARD MEMBERS

https:/ /www.wignet.com/1948-9366/ editorialboard.htm

PUBLICATION DATE
January 27, 2024

COPYRIGHT
© 2024 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wijgnet.com/bpg/gerinfo/240

PUBLICATION ETHICS

https://www.wjgnet.com/bpg/Gerlnfo/288
PUBLICATION MISCONDUCT

https:/ /www.wijgnet.com/bpg/gerinfo/208
https:/ /www.wijgnet.com/bpg/Getlnfo/310

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2024 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: office@baishideng.com https://www.wjgnet.com

Boishideng® WIGS | https://www.wjgnet.com IX

January 27,2024 | Volume16 | Issuel


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/bpg/GerInfo/310
https://www.wjgnet.com/1948-9366/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:office@baishideng.com
https://www.wjgnet.com

i

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4240/wijgs.v16.i1.173

World Journal of
Gastrointestinal Surgery

World | Gastrointest Surg 2024 January 27; 16(1): 173-185

ISSN 1948-9366 (online)

Observational Study

ORIGINAL ARTICLE

Predictive factors and model validation of post-colon polyp surgery
Helicobacter pylori infection

Zheng-Sen Zhang

Specialty type: Gastroenterology
and hepatology

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): 0
Grade C (Good): C, C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Bhansali A, India;
Rastogi A, India

Received: November 6, 2023
Peer-review started: November 6,
2023

First decision: November 16, 2023
Revised: December 3, 2023
Accepted: December 20, 2023
Article in press: December 20, 2023
Published online: January 27, 2024

Jaishideng®

WIGS | https://www.wjgnet.com 173

Zheng-Sen Zhang, Health Management Center, Affiliated Hospital of Shaoxing University
(Shaoxing Municipal Hospital), Shaoxing 312000, Zhejiang Province, China

Corresponding author: Zheng-Sen Zhang, BMed, Doctor, Health Management Center,
Affiliated Hospital of Shaoxing University (Shaoxing Municipal Hospital), No. 999 Zhongxing
South Road, Yuecheng District, Shaoxing 312000, Zhejiang Province, China.
sxzzs02@126.com

Abstract

BACKGROUND

Recently, research has linked Helicobacter pylori (H. pylori) stomach infection to
colonic inflammation, mediated by toxin production, potentially impacting
colorectal cancer occurrence.

AIM
To investigate the risk factors for post-colon polyp surgery, H. pylori infection, and
its correlation with pathologic type.

METHODS

Eighty patients who underwent colon polypectomy in our hospital between
January 2019 and January 2023 were retrospectively chosen. They were then
randomly split into modeling (n = 56) and model validation (1 = 24) sets using R.
The modeling cohort was divided into an H. pylori-infected group (n = 37) and an
H. pylori-uninfected group (n = 19). Binary logistic regression analysis was used to
analyze the factors influencing the occurrence of H. pylori infection after colon
polyp surgery. A roadmap prediction model was established and validated.
Finally, the correlation between the different pathological types of colon polyps
and the occurrence of H. pylori infection was analyzed after colon polyp surgery.

RESULTS

Univariate results showed that age, body mass index (BMI), literacy, alcohol
consumption, polyp pathology type, high-risk adenomas, and heavy diet were all
influential factors in the development of H. pylori infection after intestinal
polypectomy. Binary multifactorial logistic regression analysis showed that age,
BMI, and type of polyp pathology were independent predictors of the occurrence
of H. pylori infection after intestinal polypectomy. The area under the receiver
operating characteristic curve was 0.969 [95% confidence interval (95%CI):
0.928-1.000] and 0.898 (95%CI: 0.773-1.000) in the modeling and validation sets,
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respectively. The slope of the calibration curve of the graph was close to 1, and the goodness-of-fit test was P > 0.05
in the two sets. The decision analysis curve showed a high rate of return in both sets. The results of the correlation
analysis between different pathological types and the occurrence of H. pylori infection after colon polyp surgery
showed that hyperplastic polyps, inflammatory polyps, and the occurrence of H. pylori infection were not
significantly correlated. In contrast, adenomatous polyps showed a significant positive correlation with the
occurrence of H. pylori infection.

CONCLUSION

Age, BMI, and polyps of the adenomatous type were independent predictors of H. pylori infection after intestinal
polypectomy. Moreover, the further constructed column-line graph prediction model of H. pylori infection after
intestinal polypectomy showed good predictive ability.

Key Words: Colon polyps; Helicobacter pylori; Risk factors; Pathologic type; Columnar graphic modeling

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Helicobacter pylori (H. pylori) infection is reportedly a risk factor for the development of colonic adenomas,
especially progressive or multiple adenomas. However, few studies have examined the risk factors for H. pylori infection
after therapeutic colon polypectomy and the type of polyp pathology associated with its occurrence. This randomized study
evaluated the risk factors for the development of H. pylori infections in patients with colon polyps and the relationship
between their pathology and the development of H. pylori infections.

Citation: Zhang ZS. Predictive factors and model validation of post-colon polyp surgery Helicobacter pylori infection. World J
Gastrointest Surg 2024; 16(1): 173-185

URL: https://www.wjgnet.com/1948-9366/full/v16/i1/173.htm

DOI: https://dx.doi.org/10.4240/wjgs.v16.i1.173

INTRODUCTION

Colonic polyps are tumor-like lesions that grow on the mucosal surface of the colon, usually in the form of protruding or
elevated masses or fleshy lesions[1]. They do not invade surrounding tissues and are clinically classified based on their
histologic features and susceptibility to malignant transformation. Mainly, there are colorectal adenomatous polyps,
inflammatory polyps, and hyperplastic polyps[2]. Colonic adenomatous polyps are abnormal tissues that may develop
into colorectal cancer (CC); colonic adenomatous polyps are the most common in clinical practice and carry a higher risk
of developing cancer[3]. According to the 2016 United States Guidelines for Follow-up after Colorectal Polypectomy[4],
the presence of adenomas that are more than 1 cm in diameter, three or more in number, or that exhibit villous or high-
grade intraepithelial neoplasia, along with the occurrence of any of the aforementioned criteria, suggests a high risk of
cancer development in colorectal polyp case. To reduce the risk of CC, further development of colonic adenomatous
polyps must be inhibited to the greatest extent possible, through prevention and early treatment[5]. In the last decade,
Helicobacter pylori (H. pylori) infection of the stomach has been demonstrated to induce an inflammatory response in the
colon through the production of toxins, thereby promoting the development of CC, to some extent[6]. Considering the
increasing number of patients with colonic polyps in our country and the large number of H. pylori infections, an in-depth
understanding of the current status and risk factors for H. pylori infections in these patients is essential[7]. A previous
study[8] revealed that the development of colon tumors is significantly associated with H. pylori infection. Simultan-
eously, H. pylori infection is also identified as a risk factor for the development of colon adenomas, especially progressive
or multiple adenomas. Therefore, this study aimed to analyze the risk factors for the development of H. pylori infection in
patients with colonic polyps, and the relationship between their pathological type and the development of H. pylori
infection.

MATERIALS AND METHODS
Objects of study

Eighty patients who underwent colon polypectomy at our hospital between January 2019 and January 2023 were
retrospectively selected as participants. They were randomly divided into a modeling cohort (n = 56) and a model
validation cohort (n = 24) at a ratio of 7:3 using the R language.
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Inclusion and exclusion criteria

Inclusion criteria: (1) Participants who met the indications for colonoscopic polypectomy; (2) those who underwent the
14C-urea breath test; (3) had no immune system disease or immune dysfunction; (4) no psychiatric disorders and were
able to communicate and interact normally; and (5) had complete clinical data. Participants that met all the above criteria
were included in this study.

Exclusion criteria: Participants who met any one of the following criteria were excluded from the study: (1) Participants
with a previous history of gastrointestinal disease or colon tumor; (2) those who presented with coagulation disorders
after discontinuing oral anticoagulant medication for <1 wk; and (3) those who were on medication prior to H. pylori
screening.

Observation of grouping and H. pylori-infection

The modeling cohort was divided into an H. pylori-infected group (n = 37) and an H. pylori-uninfected group (n = 19)
according to whether the patients developed an H. pylori infection. Patients were monitored for the occurrence of H. pylori
infection, which served as the endpoint.

Observation indicators

The general information of the patients was collected through electronic medical records. This included general
information [sex, age, body mass index (BMI), exercise, education, smoking and drinking habits, history of hypertension
and diabetes mellitus, and heavy diet consumptions] and specialty information (number, size, location, and pathological
type of the polyps, and whether they were high-risk adenomas).

We analyzed the risk factors for developing H. pylori infection after colon polyp surgery by observing the age, sex, BMI,
and exercise of patients in the modeling cohort (H. pylori-infected and H. pylori-uninfected groups). In addition, we
assessed whether or not they smoked, consumed alcohol, suffered from high blood pressure, consumed a heavy diet, and
had diabetes mellitus. The number, size, location, and the pathological type of polyps, and the presence of high-risk
adenomas, were also assessed. All of the information was used to develop and validate a roadmap prediction model.
Finally, the correlation between the different pathological types and the occurrence of H. pylori after colon polyp surgery
was analyzed.

Statistical analysis

SPSS 26.0 software and R software were used to analyze the data. The collected count data were expressed as cases (%); x>
or Fisher exact test was used for unordered data, and the Mann-Whitney U test was used for ordered data. Univariate
and multivariate binary logistic regression analyses were used to analyze the factors influencing the development of H.
pylori infection after colon polyp surgery and to develop a column-line graph prediction model. The discriminative power
of the validation set and calibration graphs were used to assess the accuracy of the column-line graphs. The area under
the receiver operating characteristic (ROC) curve (AUC) was used to evaluate the discriminative ability of the column
diagram. Calibration curves for the model were calculated, and the consistency of the model was verified using the
Hosmer-Lemeshow test. Decision curve analysis (DCA) was performed to evaluate the discriminative ability of the
model. P < 0.05 was considered statistically significant, and correlations were tested using Spearman’s test.

RESULTS

Baseline clinical characteristics

A total of 93 patients with severe traumatic brain injury were included in the study: 56 in the modeling cohort and 24 in
the validation cohort. All patients were aged 30-72 years at the time of diagnosis; 42 (52.50%) were male and 38 (47.50%)
were female. Other baseline information regarding the modeling and validation cohorts is shown in Table 1.

Comparison of clinical data between H. pylori-infected and H. pylori-uninfected groups of patients in the model cohort
There were no statistically significant differences in sex composition, exercise and smoking status, history of hypertension
and diabetes mellitus, number of polyps, polyp size, or polyp site in the model cohort (P > 0.05). The differences in age,
BMI, literacy level, alcohol consumption, polyp pathological type, high-risk adenomas, and heavy diet consumption in

the H. pylori-infected group were statistically significant when compared with the H. pylori-uninfected group (P < 0.05;
Table 2).

Univariate analysis of the occurrence of H. pylori infection in the model cohort of patients

In the model cohort, H. pylori infection was the dependent variable and assigned 1, and its absence was assigned 0.
Variables with P < 0.05 in the clinical data were included in the univariate analysis. The univariate results showed that
age, BMI, literacy level, alcohol consumption, type of polyp pathology, high-risk adenomas, and a heavy diet
consumption were all influential factors in the occurrence of H. pylori infections after intestinal polypectomy (Table 3).

Multifactorial analysis of the occurrence of H. pylori infection
Variables with P < 0.05 in the univariate analysis were included in the binary multivariate logistic regression analysis,
which showed that age, BMI, and pathologic type of polyp were independent predictors of the development of H. pylori
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Table 1 Baseline information for modeling and validation cohorts

Total population  Modeling queues  Validation queue

Sports event (n=80) (n=56) (n=24)
Gender [ (%)] Male 42 (52.50) 30 (53.57) 12 (50.00)
Female 38 (47.50) 26 (46.43) 12 (50.00)
Age (yr, mean + SD) 36.15+11.79 36.67 +10.00 35.92 £13.58
BMI [ (%)] 2242 +3.44 2220+£232 22.64 +4.55
Movement [1 (%)] <1h/wk 38 (47.50) 27 (48.21) 11 (45.83)
>1h/wk 42 (52.50) 29 (51.79) 13 (54.17)
Literacy [1 (%)] Primary and below 30 (37.50) 20 (35.71) 10 (41.67)
Junior high school and secondary school 29 (36.25) 21 (37.50) 8 (33.33)
Junior college or above 21 (26.25) 15 (26.79) 6 (25.00)
Smoking [1 (%)] Be 33 (41.25) 24 (42.86) 9 (37.50)
Clogged 45 (56.25) 32 (57.14) 13 (54.17)
Alcohol consumption [1 (%)] Be 44 (55.00) 31 (55.36) 13 (54.17)
Clogged 34 (42.50) 25 (44.64) 9 (37.50)
History of hypertension [1 (%)] Be 32 (40.00) 22 (39.29) 10 (41.67)
Clogged 48 (60.00) 34 (60.71) 14 (58.33)
History of diabetes [ (%)] Be 14 (17.50) 10 (17.86) 4 (16.67)
Clogged 66 (82.50) 46 (82.14) 20 (83.33)
Number of polyps [1 (%)] An odd one 38 (47.50) 27 (48.21) 11 (45.83)
Multi- (faceted, ethnic efc.) 42 (52.50) 29 (51.79) 13 (54.17)
Polyp size [1 (%)] <lcm 33 (41.25) 23 (41.07) 10 (41.67)
>1cm 47 (58.75) 33 (58.93) 14 (58.33)
Polyp site [ (%)] Proximal 27 (33.75) 19 (33.93) 8 (33.33)
Far end 25 (31.25) 18 (32.14) 7(29.17)
Whole colon 28 (35.00) 19 (33.93) 9 (37.50)
Type of polyp pathology [1 (%)] Adenomatous polyp 35 (43.75) 24 (42.86) 11 (45.83)
Non-adenomatous polyp 45 (56.25) 32 (57.14) 13 (54.17)
High-risk adenomas [1 (%)] Be 23 (28.75) 16 (28.57) 7(29.17)
Clogged 57 (71.25) 40 (71.43) 17 (70.83)
Heetvy diet Be 46 (57.50) 32 (57.14) 14 (58.33)
b %) Clogged 34 (42.50) 24 (42.86) 10 (41.67)

BMI: Body mass index.

infection after intestinal polypectomy, with the model equation: Logistic = —=3.798 - 0.342 x age + 1.222 x BMI — 3.760 %
type of polyp pathology (Table 4).

Modeling of a column-line diagram to predict the occurrence of H. pylori infection in patients after colon polyp surgery
The resulting three independent risk factors (age, BMI, and polyp pathology type) were used to construct a prediction
model using R software, and subsequent column-line graph model, as shown in Figure 1. The C-statistic of the model was
calculated using the R language software as 0.809, with a 95% confidence interval (95%CI) of 0.761-0.890 and a standard
error of 0.030 (P < 0.001). The C-statistic was calculated using the R language software as 0.818, with a standard error of
0.030 (P < 0.001), and the 10000 Bootstrap calculated a C statistic of 0.818. The slope of the generated column-line graph
calibration curve was close to 1 (Figure 2), with a goodness-of-fit test of P > 0.05 and a high degree of consistency between
the predicted and actual events. The area under the ROC curve of the column-line diagram prediction model was 0.969
(95%CI: 0.928-1.000) (Figure 3). The decision analysis curve is shown in Figure 4, where the X-axis indicates the threshold
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Table 2 Comparison of clinical data between Helicobacter pylori-infected and Helicobacter pylori-uninfected groups of patients in the

model cohort

Hp infection group  Hp uninfected group

Sports event (n=37) (n=19) x?value  Pvalue

Gender [ (%)] Male 20 (54.05) 10 (52.63) 0.010 0.920
Female 17 (45.95) 9 (47.37)

Age (yr, mean + SD) 46.58 +3.50 4.788 0.000

BMI [n (%)] 20.37 £1.65 5.114 0.000

Movement [1 (%)] <1h/wk 18 (48.65) 9 (47.37) 0.008 0.928
>1h/wk 19 (51.35) 10 (52.63)

Literacy [n (%)] Primary and below 16 (43.24) 4 (21.05) 2.348 0.019
Junior high school and secondary 15 (40.54) 6 (31.58)
school
Junior college or above 6 (16.22) 9 (47.37)

Smoking [n (%)] Be 16 (43.24) 8 (42.11) 0.007 0.935
Clogged 21 (56.76) 11 (57.89)

Alcohol consumption [1 (%)] Be 24 (64.86) 7 (36.84) 3.989 0.046
Clogged 13 (35.14) 12 (63.16)

History of hypertension [1 (%)]  Be 15 (40.54) 7 (36.84) 0.072 0.788
Clogged 22 (59.46) 12 (63.16)

History of diabetes [ (%)] Be 9 (24.32) 1(5.26) 1.946 0.163
Clogged 28 (75.68) 18 (94.74)

Number of polyps [1 (%)] An odd one 17 (45.95) 10 (52.63) 0.225 0.636
Multi- (faceted, ethnic etc.) 20 (54.05) 9 (47.37)

Polyp size [1 (%)] <lcm 15 (40.54) 8 (42.11) 0.013 0.910
>1cm 22 (59.46) 11 (57.89)

Polyp site [1 (%)] Proximal 10 (27.03) 9 (47.37) 2.326 0.313
Far end 13 (35.14) 5(26.32)
Whole colon 14 (37.84) 5(26.32)

Type of polyp pathology [ (%)] Adenomatous polyp 20 (56.76) 4 (21.05) 5.583 0.018
Non-adenomatous polyp 17 (27.03) 15 (52.63)

High-risk adenomas [1 (%)] Be 14 (37.84) 2(10.53) 4.588 0.032
Clogged 23 (62.16) 17 (89.47)

Heavy diet Be 25 (67.57) 7 (36.84) 4.839 0.028

[ (%)]
Clogged 12 (32.43) 12 (63.16)

BMI: Body mass index.

probability, the Y-axis indicates the net return, and the black solid line indicates the net return using the column-line
diagram prediction model, which shows a higher return and further confirms the effectiveness of the column-line
diagram prediction model.

Validation of the column-line diagram model

Based on the validation cohort (1 = 24), which was divided into H. pylori-infected (n = 16) and H. pylori-uninfected (n = 8)
groups, the column-line diagram of the risk of H. pylori infection was externally validated using an ROC curve, and the
lower product of the ROC curve was 0.898 (95%CI: 0.773-1.000) (Figure 5). The slope of the generated calibration curve
for the column-line diagram was close to 1 (Figure 6), and the result of the Hosmer-Lemeshow test was, y* =10.609, P =
0.157 > 0.05. The decision curve showed a higher net benefit of the model (Figure 7), suggesting that the calibration of the
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Table 3 Univariate analysis of Helicobacter pylori-infected and Helicobacter pylori-uninfected groups

Considerations B SE Wals P value OR 95%Cl

Age -0.169 0.049 12.137 0.000 0.844 0.768-0.929

BMI 0.738 0.216 11.708 0.001 2.093 1.371-3.194

Educational attainment -0.912 0.393 5.383 0.020 0.402 0.186~0.868
Drinking wine 1.152 0.587 3.850 0.050 3.165 1.001-10.004
Types of polyp pathology 1.484 0.652 5.178 0.023 0.227 0.063-0.814

High-risk adenoma 1.644 0.821 4.010 0.045 5.174 1.035-25.852
Heavy diet 1.399 0.596 5.506 0.019 4.052 1.259-13.038

OR: Odds ratio; 95%CI: 95% confidence interval; BMI: Body mass index.

Table 4 Multifactorial analysis of Helicobacter pylori-infected and Helicobacter pylori-uninfected groups

considerations B SE Wals P value OR 95%Cl
Age -0.342 0.145 5.574 0.018 0.710 0.535-0.944
BMI 1.222 0.446 7.524 0.006 3.395 1.418-8.130
Types of polyp pathology -3.760 1.772 4.505 0.034 0.023 0.001-0.750
Constant -3.798 7.216 0.277 0.599 0.022 -
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Points i i i M M i i i i
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Figure 1 Column-line diagram.

column-line diagram model in the validation group was better.

Analysis of the correlation between different pathology types and the occurrence of H. pylori infection after colon

polyps

Three pathologic types were identified in the model cohort of patients with colon polyps. In the H. pylori-infected group,
these included seven cases of inflammatory polyps, 10 cases of hyperplastic polyps, and 20 cases of adenomatous polyps.
In the H. pylori-uninfected group, these included five cases of inflammatory polyps, 10 cases of hyperplastic polyps, and
four cases of adenomatous polyps. Correlation analysis of the occurrence of different pathological types and H. pylori
infection after colon polyp surgery was performed. The results of the correlation analysis showed no significant
correlation between hyperplastic polyps, inflammatory polyps, and the occurrence of H. pylori infection. In contrast,
adenomatous polyps showed a significant positive correlation with the occurrence of H. pylori infection (Table 5).
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Table 5 Correlation between different types of pathology and occurrence of Helicobacter pylori infection after colon polyp surgery

Inflammatory polyp Hyperplastic polyp Adenomatous polyp
Helicobacter pylori infection Correlation coefficient -0.085 -0.253 0.316
Sig. (bilateral) 0.532 0.060 0.018
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Figure 2 Calibration curves of the column graph prediction model.

DISCUSSION

H. pylori is a bacterium that parasitizes areas such as the stomach or duodenum, and can survive for long periods of time
under conditions of little oxygen. It not only has the ability to secrete toxic substances, which contribute to gastroin-
testinal disorders such as gastric ulcers and gastritis, but also has an impact on the rate of infection[9,10]. H. pylori can be
detected not only by non-invasive methods such as the urease breath test and serum H. pylori antibodies, but also by
invasive methods such as biopsy of the gastric mucosa with special staining of the tissue biopsies. Moreover, its
important role in the digestive system has been widely recognized[11]. However, few studies have addressed the exact
relationship between the three pathological types of colon polyps, namely, adenomatous, inflammatory, and hyperplastic
colon polyps, and H. pylori infection. Further research is needed to clarify this relationship. Therefore, the present study
developed a column-line diagram model focusing on analyzing the factors influencing the occurrence of H. pylori
infection in patients with gastrointestinal polyps and exploring the correlation between the pathological types of polyps
and the occurrence of H. pylori infection.

By comparing the clinical data of patients with gastrointestinal polyps, we found that there were statistically significant
differences between the H. pylori-infected and H. pylori-uninfected groups in terms of age, BMI, literacy, alcohol
consumption, polyp pathology type, presence of high-risk adenomas, and heavy diets consumption. There were no
significant differences in the other indicators. The results of the binary logistic one-way regression analysis assigned a
value of 1 to the occurrence of H. pylori infection and a value of 2 to the non-occurrence of H. pylori infection as the
dependent variables. Moreover, the factors with significant differences in the aforementioned clinical data as the
covariates, showed that age, BMI, literacy, alcohol consumption, polyp pathology type, high-risk adenomas, and heavy
diets consumption were the factors influencing the occurrence of H. pylori infection after intestinal polypectomy.
Subsequently, we performed a binary logistic regression analysis, of the factors with significant differences in the
univariate analysis as covariates and found that age, BMI, and polyp pathology type were independent predictors of the
occurrence of H. pylori infection after intestinal polypectomy. Among them, younger age is associated with a greater
likelihood of developing H. pylori infection after intestinal polypectomy. This may be because younger patients, with
continuous changes in their social environment, are presented with increasing work and life pressures, which tend to
result in lower resistance of their bodies and thus are more susceptible to H. pylori infection[12]. Additionally, adolescents
tend to favor convenient diets, such as high-fat, high-sugar, and high-salt foods, which subsequently increase the risk of
H. pylori infection[13]. In contrast, older people have a more regular lifestyle, pay more attention to healthy eating and
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Figure 3 Receiver operating characteristic curve of the column chart prediction model.
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Figure 4 Decision analysis curve.

living habits, have frequent medical checkups, and follow their doctors' advice. This reduces their likelihood of becoming
infected with H. pylori[14,15].

In contrast to the age trend, regarding BMI and polyp pathology type, we found that higher BMI is associated with a
greater likelihood of H. pylori infection after intestinal polypectomy. Thus patients with adenomatous polyps on polyp
pathology had a greater likelihood of H. pylori infection. It has been reported in the literature[16,17] that this can be
because there is an association between BMI and H. pylori infection, and that the two factors can interact with each other.
Due to the long-term intake of excessively high calories, the immune environment of their organs is changed, which leads
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Figure 5 Verification queue receiver operating characteristic curve.
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Figure 6 Verification queue calibration curve.

to the expansion of adipose tissues and the activation of macrophages through the secretion of chemokines, subsequently
causing a localized inflammatory response. Consequently, the immune microenvironment of obese patients creates
favorable conditions for the survival of H. pylori; thus, obese people are more likely to be infected with H. pylori. This is
similar to the findings of Xie et al[18] Additionally, changes in the intragastric microenvironment due to H. Pylori may
lead to intestinal microecological disorders, further affecting the intestinal microecology of the patients. This may lead to
intestinal tumor-like lesions and adenomatous polyps[19]. Thus, adenomatous polyps in patients are often accompanied
by H. pylori infection. The results of a study by Zhang et al[20] showed that the proportion of adenomatous polyps
occurring in H. pylori-infected populations was significantly higher than that in H. pylori-uninfected populations. This is
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Figure 7 Verification queue decision analysis curve.

similar to the results of the present study and further supports the findings of the present study.

Additionally, to further clarify the predictive value of age, BMI, and polyp pathology type in the occurrence of H. pylori
infection after intestinal polypectomy, we utilized the R software to establish a column-line graph model. The C statistic
of this model was calculated using the R language software as 0.809, which indicated that the model had a stronger
discriminatory ability and was able to distinguish patients with high likelihood to develop H. pylori infection. The slope of
the calibration curve of the column-line graph it generated was close to 1, and the test of goodness of fit was P > 0.05,
which showed that the model had a strong calibration ability. The consistency between the predicted events and the
actual events was high, and the area under the ROC curve was 0.969 (95%CI: 0.928-1.000). This indicated that the model
was more efficacious in predicting the risk of H. pylori infection. Furthermore, the AUC value was closer to 1, indicating
that the model is more capable of discriminating risk. The decision analysis curve showed a higher yield, further
confirming the validity of the column-line graph prediction model. Further external validation ROC curve product under
the curve was 0.898 (95%CI: 0.773-1.000), which indicated that the model also performed well in the external validation
cohort and had good generalization ability. The slope of the generated column-line graph calibration curve was close to 1,
with a Hosmer-Lemeshow test result of P > 0.05. Moreover, the decision curve showed a higher net gain of the model,
suggesting that the column-line graph model had a better calibration ability in the validation cohort. The column-line
diagram model of H. pylori infection risk obtained in this study showed good predictive and calibration abilities for both
in-sample and out-of-sample validations. According to the visualized form of the column-line diagram, age < 50 years,
lower education level, and higher BMI are associated with higher risk of H. pylori infection after intestinal polypectomy.
Moreover, patients with adenomatous polyps often have H. pylori infection. This showed effective clinical discrimination
of the high-risk group of H. pylori infection after intestinal polypectomy, based on the information of patients in the
aforementioned key factors. Therefore, the present study illustrated simple predictors that are favorable for the early
prevention of H. pylori infection.

CONCLUSION

In conclusion, age, BMI, and polyp pathology of the adenomatous type were independent predictors of H. pylori infection
after intestinal polypectomy. In addition, the columnar graph prediction model of H. pylori infection after intestinal
polypectomy showed good predictive ability, which provided assistance in the clinical identification of high-risk groups
of H. pylori infection after intestinal polypectomy. This is beneficial for the timely prevention of H. pylori infection.
However, because this study was a retrospective analysis, the sample size was limited, and more clinical indicators
should be added for further comprehensive assessment and establishment of a more comprehensive prediction model.
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ARTICLE HIGHLIGHTS

Research background

Colon polyps are tumor-like lesions that grow on the surface of the colonic mucosa, usually in the form of a protruding or
bulging mass, or meaty lesion. They are abnormal tissue that can develop into colorectal cancer. Considering that the
number of patients with colon polyps in our country has been rising and that a large number of Helicobacter pylori (H.
pylori) infections also exist, an in-depth understanding of the current status of H. pylori infections in patients with colonic
polyps in our country and the risk factors for these infections is necessary.

Research motivation

The development of colon tumors is significantly associated with H. pylori infection, of which colonic adenomatous
polyps may develop into colon cancer. It is also a risk factor for the development of colonic adenomas, especially
progressive or multiple adenomas. However, few clinical studies have investigated the correlation between the
pathological types of colonic polyps and H. pylori infection.

Research objectives
To investigate the risk factors for the development of H. pylori infection after colon polyp surgery, and to establish the
relationship between the type of pathology and its occurrence.

Research methods

Eighty patients who underwent colon polypectomy in our hospital from January 2019 to January 2023 were
retrospectively selected as participants, and randomly divided into a modeling cohort (n = 56) and a model validation
cohort (n = 24) at a ratio of 7:3 using R. Simultaneously, based on whether the patients were infected with H. pylori, the
modeling cohort was divided into an H. pylori-infected group (n = 37) and an H. pylori-uninfected group (n = 19). The risk
factors for H. pylori after colon polyp surgery were analyzed by comparing the age, sex, body mass index (BMI), and
exercise status of patients in the modeling cohort (H. pylori-infected and H. pylori-uninfected groups). In addition,
whether or not they smoked, consumed alcohol, suffered from hypertension and diabetes mellitus, and had heavy diets,
and the number, size, location, and the pathological type of the polyps, and whether or not they were high-risk
adenomas, were also analyzed. A binary logistic regression analysis was used to analyze the factors influencing the
occurrence of H. pylori infection after colon polyp surgery. A roadmap prediction model was therefore established and
validated; receiver operating characteristic was used to evaluate the predictive efficacy of the model; calibration curves
were used to assess the consistency between predicted and actual events. DCA curves were also used to evaluate the
validity of the model; and finally, the correlation between the different pathological types of colon polyps and the
occurrence of H. pylori infection was analyzed after colon polyp surgery.

Research results

Age, BMI, and polyp pathology type were independent predictors of H. pylori infection after intestinal polypectomy.
Additionally, the H. pylori infection risk column-line diagram model obtained in this study demonstrated good predictive
and calibration abilities for both in-sample and out-of-sample validations. The visualized form of the column-line
diagram showed that for age < 50 years, the lower the education level, the higher the risk of H. pylori infection after
intestinal polypectomy, the higher the BMI, the higher the risk of H. pylori infection, and that patients with adenomatous
polyps often have H. pylori infection. This is conducive to the effective clinical discrimination of patients at high risk of H.
pylori infection, after intestinal polypectomy, based on the information of the above mentioned key factors. Moreover, the
predictors obtained in this study are favorable for the early prevention of H. pylori infection.

Research conclusions

Age, BMI, and polyp pathology of the adenomatous type were all independent predictors of H. pylori infection after
intestinal polypectomy, and the column-line graph prediction model of H. pylori infection after intestinal polypectomy
showed good predictive ability. This provides assistance in the clinical identification of high-risk groups for H. pylori
infection after intestinal polypectomy and is conducive to timely prevention.

Research perspectives
This study was a retrospective analysis with a limited sample size, and additional clinical indicators need to be added for
further comprehensive assessment and predictive modeling.
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