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

World Journal of
(]- ¢ Gastrointestinal Surgery

Submit a Manuscript: https:/ /www.f6publishing.com World | Gastrointest Surg 2024 January 27; 16(1): 40-48

DOI: 10.4240/wijgs.v16.i1.40

ISSN 1948-9366 (online)

Retrospective Study

ORIGINAL ARTICLE

Laparoscopic vs open surgery for gastric cancer: Assessing time,
recovery, complications, and markers

Yun-Yao Lu, Yun-Xiao Li, Meng He, Ya-Li Wang

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, C
Grade D (Fair): 0, D

Grade E (Poor): 0

P-Reviewer: Buchert M, Australia;
Kang SY, South Korea; Gaetano
Gallo, Italy; Arun Prasad, India

Received: September 5, 2023
Peer-review started: September 5,
2023

First decision: September 14, 2023
Revised: September 22, 2023
Accepted: November 8, 2023
Article in press: November 8, 2023
Published online: January 27, 2024

Yun-Yao Lu, Yun-Xiao Li, Meng He, Ya-Li Wang, Chongqing Key Laboratory of Translational
Research for Cancer Metastasis and Individualized Treatment, Chongqing University Cancer
Hospital, Chongqing 400030, China

Corresponding author: Ya-Li Wang, MBBS, Technician, Chongqing Key Laboratory of
Translational Research for Cancer Metastasis and Individualized Treatment, Chongqing
University Cancer Hospital, No. 181 Hanyu Road, Shapingba District, Chongqing 400030,
China. wangyalil9850810@]163.com

Abstract

BACKGROUND

Gastric cancer (GC) is one of the most common cancers worldwide. Morbidity and
mortality have increased in recent years, making it an urgent issue to address. La-
paroscopic radical surgery (LRS) is a crucial method for treating patients with GC;
However, its influence on tumor markers is still under investigation.

AIM

To determine the effects of LRS on patients with GC and their serum tumor
markers.

METHODS

The data of 194 patients treated at Chongqing University Cancer Hospital bet-
ween January 2018 and January 2019 were retrospectively analyzed. Patients who
underwent traditional open surgery and LRS were assigned to the control (1 = 90)
and observation groups (n = 104), respectively. Independent sample t-tests and ¥*
tests were used to compare the two groups based on clinical efficacy, changes in
tumor marker levels after treatment, clinical data, and the incidence of posto-
perative complications. To investigate the association between tumor marker
levels and clinical efficacy in patients with GC, three-year recurrence rates in the
two groups were compared.

RESULTS

Patients in the observation group had a shorter duration of operation, less in-
traoperative blood loss, an earlier postoperative eating time, and a shorter
hospital stay than those in the control group (P < 0.05). No significant difference
was observed between the two groups regarding the number of lymph node
dissections (P > 0.05). After treatment, the overall response rate in the control
group was significantly lower than that in the observation group (P = 0.001).
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Furthermore, after treatment, the levels of carbohydrate antigen 19-9, cancer antigen 72-4, carcinoembryonic
antigen, and cancer antigen 125 decreased significantly. The observation group also exhibited a significantly lower
incidence rate of postoperative complications compared to the control group (P < 0.001). Additionally, the two
groups did not significantly differ in terms of three-year survival and recurrence rates (P > 0.05).

CONCLUSION

LRS effectively treats early gastric cancer by reducing intraoperative bleeding, length of hospital stays, and
postoperative complications. It also significantly lowers tumor marker levels, thus improving the short-term
prognosis of the disease.

Key Words: Laparoscopic radical surgery; Gastric cancer; Serum tumor markers; Prognosis; Recurrence; Intraoperative
bleeding

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

Core Tip: Laparoscopic radical surgery (LRS) is an effective treatment option for early gastric cancer (GC). Compared with
open surgery, LRS offers shorter operation times, less intraoperative blood loss, quicker postoperative recovery, and fewer
complications. LRS also contributes to a better short-term prognosis and significantly reduces the levels of tumor markers,
such as carbohydrate antigen 19-9, carbohydrate antigen 72-4, carcinoembryonic antigen, and carbohydrate antigen 125.
Even in patients with advanced GC, LRS can lower the incidence of postoperative complications and contribute to favorable
long-term prognosis.
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INTRODUCTION

Gastric cancer (GC), a malignancy affecting the gastrointestinal tract, stands as a leading cause of cancer-related fatalities
worldwide[1]. According to statistics, > 400000 people in China suffer from GC annually. GC accounts for > 20% of total
mortality caused by malignant tumors, with increasing annual incidence and mortality rates[2]. The disease often has no
obvious clinical symptoms in the early phase and is easily confused with chronic diseases such as gastritis; therefore,
most patients are diagnosed in the progressive stage. Early GC usually refers to a tumor with lesions confined to the
mucosa or submucosa, with no direct relationship with lesion diameter or lymph node metastasis[3].

Factors such as precancerous lesions, Helicobacter pylori infection, poor lifestyle and dietary habits, and regional en-
vironmental factors have strong associations with GC development[3]. Measures such as improving eating habits,
maintaining a good lifestyle, regular stomach examinations, and awareness of hereditary factors can help lower the risk
of developing GC[4]. Further, factors such as tumor location, pathology, and biological behaviors impact the prognosis of
patients with GC. Early radical surgery has the potential to enhance prognosis and prolong survival over 3-5 years[5].

Currently, radical surgery is the primary treatment choice for GC, especially in cases of early-stage GC[5]. Commonly
adopted surgical methods include open and laparoscopic surgeries. Open surgery can effectively remove tumors at
metastatic sites, resulting in a better prognosis; however, it is associated with significant trauma, which is not conducive
to postoperative recovery[6,7]. Recently, local, and foreign general surgeons have extensively adopted advanced laparo-
scopic surgical technology[8]. With significant advantages in cutting off blood vessels and dissecting lymph nodes,
laparoscopic radical surgery (LRS) can reduce surgical trauma and provide a higher anatomical resolution for surgeons
[9]. Further, LRS may somewhat lower the risk of postoperative complications in patients with GC[10]. Accordingly, it is
considered an effective and promising treatment method.

Tumor markers refer to substances produced during tumor development and progression, whose levels are used to
judge their presence and stage of progression[11]. Tumor markers are crucial for tumor-based early screening, diagnosis,
treatment effect evaluation, and disease monitoring. However, the effect of LRS on tumor marker levels is still under
investigation.

This study aimed to determine the effects of LRS on serum levels of tumor markers in patients with GC, and hence
provide a reference for clinical efficacy evaluation.
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MATERIALS AND METHODS

General data
Data from 355 patients with GC treated at the Chongqing University Cancer Hospital between January 2018 and January
2019 were retrospectively analyzed.

Inclusion criteria: (1) All patients confirmed gastric cancer by pathological examination; (2) Patients with complete
relevant data during hospitalization; (3) Patients who met the indications for surgical treatment; (4) Patients with a
Karnofsky function score 2 60 points; and (5) Patients who understood the study and agreed to participate in it
voluntarily.

Exclusion criteria: (1) Patients with other tumor-related diseases; (2) Patients with immune system diseases; (3) Patients
with severe liver or kidney dysfunction; (4) Patients with mental disorders; and (5) Patients unable to communicate
normally.

A total of 194 patients who met the inclusion criteria were enrolled. Patients who underwent traditional open surgery
and LRS were assigned to the control (1 = 90) and observation groups (1 = 104), respectively.

Collection of clinical indexes

The clinical and laboratory examination data of the patients were collected using our hospital’s laboratory information
system. Clinical data included sex, age, body mass index (BMI), American Society of Anesthesiologists (ASA) classi-
fication score, history of abdominal surgery, and medical history. General information included operation time, intraop-
erative blood loss, number of lymph node dissections, postoperative complications, postoperative eating time, length of
hospital stays, and recurrence rates within 3 years. Laboratory indicators included carbohydrate antigen 19-9 (CA19-9),
carbohydrate antigen 72-4 (CA72-4), serum carcinoembryonic antigen (CEA), and carbohydrate antigen 125 (CA125).

Evaluation criteria for efficacy
Markedly effective: After treatment, symptoms such as pain disappeared completely, without complications during the
perioperative period, and the tumor was completely removed, with negative cancer cell biopsy lasting for > 1 mo.

Effective: Clinical symptoms were alleviated without complications during the perioperative period, and the tumor
shrank by 50%, with negative cancer cell biopsy lasting for <1 mo.

Outcome measures

Comparison of treatment efficacies and tumor marker level alterations post-treatment between the two groups. Com-
parative analysis of clinical and general data of the two groups, along with a comparison of the incidence of postoperative
complications. Investigation of the association between tumor markers and clinical efficacy by comparing the three-year
recurrence rates in the two groups.

Statistical analyses
Based on the retrieved literature on the efficacy of surgery for gastric cancer patients (80% for open surgery and 95% for
minimally invasive surgery), we can estimate that approximately 73 patients would be needed in each group while
maintaining statistical significance (a = 0.05) and sulfficient statistical efficacy (80%). This estimate is based on theoretical
differences, and in practice a larger sample size may be needed to compensate for the possibility of data loss or follow-up
failure. Therefore, the actual sample size may be adjusted according to the specifics of the clinical trial (e.g., feasibility of
patient recruitment, expected lost-to-follow-up rate, etc.). Specifics are collected according to the actual clinical situation.
SPSS 26.0 (IBM, Armonk, NY, Unted States) and GraphPad Prism 9 (GraphPad Software, San Diego, California, Unted
States) software were used for data analysis. Counting data were described as rates (percentages), and inter-group
comparisons were performed using the y? test. Measurement data are described as mean * SD, and inter-group com-
parisons were conducted using the independent-sample t-test. Receiver operating characteristic curves were drawn to
analyze the levels of the tumor markers in predicting clinical efficacy. A significance level of P < 0.05 was chosen to
indicate statistical significance.

RESULTS

Clinical data
Based on the comparison of clinical data, the control and observation groups did not differ significantly in sex, age, BMI,
ASA score, history of abdominal surgery, or medical history (P > 0.05, Table 1).

General data

Duration of operation, intraoperative blood loss, number of lymph node dissections, postoperative eating time, and
length of hospital stay in the two groups were recorded. The patients in the observation group experienced a shorter
duration of operation, less intraoperative blood loss, earlier postoperative eating time, and shorter length of hospital stay
than those in the control group (P < 0.05, Figure 1). However, the number of lymph node dissections did not significantly
differ between the two groups (P > 0.05).
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Figure 1 Comparison of general data of patients before and after operation. A-E: The factors compared were Operation time (A); intraoperative blood
loss (B); number of lymph node dissections (C); postoperative eating time (D); and length of hospital stay (E). ¢P < 0.0001.

Clinical efficacy
Based on evaluated clinical efficacy in the two groups, the patients in the control group showed a significantly lower
overall response rate than those in the observation group (P = 0.001; Table 2).

Changes in tumor marker levels

Tumor marker (CA19-9, CA72-4, CEA, and CA125) levels were compared between the two groups. Before treatment, the
two groups had similar levels of CA19-9, CA72-4, CEA, and CA125 (P>0.05), which decreased significantly after
treatment (P < 0.001); tumor marker levels in the observation group were lower than those in the control group (P < 0.001,
Figure 2).

Statistical analysis of postoperative complications
Statistical analysis of the postoperative complications in the two groups revealed a lower incidence of postoperative
complications in the observation group than in the control group (P < 0.001; Table 3).

Comparison of recurrence rates in the patients
Three-year follow-up showed that recurrence rates were comparable between the two groups, with the observation group
at 20% and the control group at 22%. Thus, no significant difference was found (P > 0.05, Table 4).

DISCUSSION

For early GC, surgical treatment is mainly performed in clinical practice[12]. Open surgery can directly remove the focus
lesion; however, it results in higher incidence of complications owing to large trauma, more intraoperative bleeding, long
recovery time, poor prognosis, complex tissue structure around the stomach, difficult operation procedure, and long
exposure time of the organs[13,14]. Therefore, developing a surgical method with less trauma, quick recovery, and
minimal impact on immunity is of great practical importance. Laparoscopic surgery is minimally invasive and has
become a commonly adopted method for treating GC after several years of development[15]. This study is the first to
compare the effects of open and laparoscopic surgeries in patients. Here, patients in the observation group had a shorter
duration of operation, less intraoperative blood loss, earlier postoperative eating time, and shorter length of hospital stay
with a higher overall response rate than those in the control group; however, the two groups did not significantly differ in
the number of lymph node dissections. These results imply that LRS shortens the duration of operation, reduces intraop-
erative blood loss, and accelerates postoperative recovery of gastrointestinal function. According to Kim et al[16], found
that, patients who underwent LRS had a shorter recovery duration and a near-ideal surgical effect, consistent with the
results of this study. This may be possible because treating GC using LRS guided by an endoscope enables surgeons to
observe the anatomical structure of the stomach and its surrounding tissues clearly, allowing for quick and accurate
separation of the anatomical level and cleaning of more lymph nodes. In addition, laparoscopic surgery is minimally
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Table 1 Clinical data

Factors Control group (n = 90) Observation group (n = 104) X value P value

Sex 0.335 0.562
Male 59 64
Female 31 40

Age (yr) 0533 0.465
=60 48 50
<60 42 54

BMI (kg/m?) 0.359 0.548
225 25 33
<25 65 71

ASA score 2.300 0.129
Phase II 44 35
Phase IIT 56 69

History of abdominal surgery 1.218 0.269
Yes 12 20
No 78 84

Medical history
Hypertension 28 35 0.142 0.706
Diabetes mellitus 19 27 0.627 0.428

Table 2 Clinical efficacy evaluation

Group Control group (n = 90) Observation group (n = 104) X? value P value
Markedly effective 40 (44.44) 70 (67.31) 10.656 0.001
Effective 32 (35.56) 34 (32.69)

Ineffective 18 (20.00) 5 (4.81)

Total effective rate 72 (20.00) 99 (95.19)

Table 3 Complications

Group Control group (n =90) Observation group (n = 104) X2 value P value
Subcutaneous emphysema 8 1 13.36 <0.001
Incision infection 4 3

Ileus 4 2

Seroperitoneum 5 2

Anastomotic leakage 5 1

Total incidence rate 26 (28.89%) 9 (8.65%)

invasive, shortening the operational duration of laparotomy and abdominal closure and reducing abdominal nerve and
muscle injury, as well as mechanical traction injury of abdominal organs. Intraoperative blood loss is lower and post-
operative pain is milder, promoting postoperative gastrointestinal function recovery. In addition, in this study, the
observation group had a lower incidence of postoperative complications than the control group, which was mainly due to
lower trauma and stress response after LRS.

Tumor markers are biological substances associated with tumor growth, development, and metastasis. They mainly
include proteins, enzymes, genes, antigens, and hormones produced by tumor cells or surrounding tissues, which can be
detected in the blood, urine, tissue, and other body fluids[17]. Tumor markers have important clinical applications in
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Table 4 Comparison of recurrence and survival rates

Group Control group (n = 90) Observation group (n = 104) X? value Pvalue
3-year survival rate 64 (71.11) 73 (69.23) 0.081 0.775
3-year recurrence rate 14 (15.56) 18 (17.31) 0.107 0.743
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Figure 2 Changes in the levels of tumor markers in patients before and after treatment. A-D: The markers whose levels before and after treatment
were compared include: CA19-9 (A); CA72-4 (B); CEA (C); and CA125 (D). CA19-9: Carbohydrate antigen 19-9; CA72-4: Carbohydrate antigen 72-4; CEA: Serum
carcinoembryonic antigen; CA125: Carbohydrate antigen 125. %P < 0.0001.

many areas, such as early screening, diagnosis, efficacy monitoring, and prognosis evaluation[18]. CA19-9 is a glyco-
protein tumor marker present in trace amounts or absent in healthy people. In cases of digestive tract infections or
tumors, CA19-9 levels increase, which are closely associated with GC progression[19]. CA72-4 is a high-molecular-weight
glycoprotein antigen sensitive to most malignant gastrointestinal tumors; it is commonly adopted as a marker of these
tumors[20]. CEA is an acidic protein. After metabolism, tumor cells break away from the surface and enter blood cir-
culation[21,22]. CA-125 is not a specific tumor marker but is related to diagnosis, efficacy evaluation, and prognosis of
GC. Increased serum levels of CA-125 in some patients with GC are associated with disease progression and metastasis
[23]. After treatment, changes in CA-125 levels may reflect treatment efficacy and improvement or deterioration of the
disease condition. In this study, after treatment, CA19-9, CA72-4, CEA, and CA125 levels in the enrolled patients notably
decreased. The reduction was significantly more pronounced in the observation group compared to the control group,
indicating that LRS was more effective in treating GC. This may be because laparoscopic surgery can effectively remove
focus lesions and lymphoid tissue, thus reducing the secretion of tumor-related markers.

Finally, we performed a statistical analysis of survival and recurrence rates in the two groups. The results revealed no
significant differences in three-year survival and recurrence rates between the two groups. In patients with advanced GC,
LRS can lower the incidence of postoperative complications and contribute to a favorable long-term prognosis. However,
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this study has some limitations. First, in this single-center study, the number of samples was greatly reduced after
screening, which may have introduced bias in the result analysis. Second, we could not perform long-term follow-up on
the patients due to the retrospective nature of the study. Therefore, we hope to perform further experiments with more
participants to validate our conclusions.

CONCLUSION

In summary, LRS is effective in the treatment of early-stage GC, and can reduce intraoperative bleeding, length of stay,
and complications, contribute to a good short-term prognosis, and greatly lower tumor marker levels. To further validate
these findings, future research with long-term follow-up and a larger sample size should be conducted.

ARTICLE HIGHLIGHTS

Research background

Gastric cancer (GC) is a common malignancy with increasing incidence owing to lifestyle changes. This study compared
the outcomes of open surgery and laparoscopic radical surgery (LRS), two different surgical techniques used to treat
early-stage GC.

Research motivation
The need to find an effective and less invasive surgical method with less trauma, quick recovery, and minimal impact on
immunity motivated this study.

Research objectives
The primary objectives of this study were to compare the effects of open surgery and LRS on operation time, intraop-

erative blood loss, postoperative recovery, length of hospital stay, complications, and tumor marker levels in patients
with GC.

Research methods

A comparative study was conducted on two groups of patients: one group underwent open surgery and the other, LRS.
Surgical time, intraoperative blood loss, postoperative eating time, length of hospital stays, overall response rate,
incidence of complications, tumor marker levels (carbohydrate antigen 19-9, cancer antigen 72-4, carcinoembryonic
antigen, and cancer antigen 125), and survival and recurrence rates were compared.

Research results

Patients in the LRS group experienced shorter operation times, less intraoperative blood loss, earlier postoperative eating
times, and shorter hospital stays, with a higher overall response rate, lower incidence of complications, and significantly
decreased tumor marker levels compared with those in the open surgery group. However, no notable differences in
three-year survival and recurrence rates were observed between the two groups.

Research conclusions

LRS is an effective treatment for early-stage GC. It offers several advantages over open surgery, including reduced
intraoperative bleeding, shorter hospital stays, fewer complications, and lower levels of tumor markers. Even in
advanced GC, LRS can reduce postoperative complications and contribute to a favorable long-term prognosis.

Research perspectives

Despite the promising results, the study has limitations, such as a reduced number of samples and a lack of long-term
follow-up due to its retrospective nature. Future studies with larger sample sizes and longer follow-up periods are
warranted to validate these findings.
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