
World Journal of
Gastrointestinal Oncology

ISSN 1948-5204 (online)

World J Gastrointest Oncol  2024 March 15; 16(3): 571-1090

Published by Baishideng Publishing Group Inc



WJGO https://www.wjgnet.com I March 15, 2024 Volume 16 Issue 3

World Journal of 

Gastrointestinal 
OncologyW J G O

Contents Monthly Volume 16 Number 3 March 15, 2024

EDITORIAL

Synchronous gastric and colon cancers: Important to consider hereditary syndromes and chronic inflam-
matory disease associations

571

Shenoy S

Neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio: Markers predicting immune-checkpoint 
inhibitor efficacy and immune-related adverse events

577

Jiang QY, Xue RY

Early-onset gastrointestinal cancer: An epidemiological reality with great significance and implications583

Triantafillidis JK, Georgiou K, Konstadoulakis MM, Papalois AE

REVIEW

Management of obstructed colorectal carcinoma in an emergency setting: An update598

Pavlidis ET, Galanis IN, Pavlidis TE

Unraveling the enigma: A comprehensive review of solid pseudopapillary tumor of the pancreas614

Xu YC, Fu DL, Yang F

MINIREVIEWS

Roles and application of exosomes in the development, diagnosis and treatment of gastric cancer630

Guan XL, Guan XY, Zhang ZY

Prognostic and predictive role of immune microenvironment in colorectal cancer643

Kuznetsova O, Fedyanin M, Zavalishina L, Moskvina L, Kuznetsova O, Lebedeva A, Tryakin A, Kireeva G, Borshchev G, 
Tjulandin S, Ignatova E

Pylorus-preserving gastrectomy for early gastric cancer653

Sun KK, Wu YY

ORIGINAL ARTICLE

Case Control Study

N-glycan biosignatures as a potential diagnostic biomarker for early-stage pancreatic cancer659

Wen YR, Lin XW, Zhou YW, Xu L, Zhang JL, Chen CY, He J

Expression and significance of pigment epithelium-derived factor and vascular endothelial growth factor 
in colorectal adenoma and cancer

670

Yang Y, Wen W, Chen FL, Zhang YJ, Liu XC, Yang XY, Hu SS, Jiang Y, Yuan J



WJGO https://www.wjgnet.com II March 15, 2024 Volume 16 Issue 3

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 3 March 15, 2024

Impact of Alcian blue and periodic acid Schiff expression on the prognosis of gastric signet ring cell 
carcinoma

687

Lin J, Chen ZF, Guo GD, Chen X

Retrospective Cohort Study

Clinical profile and outcomes of hepatocellular carcinoma in primary Budd-Chiari syndrome699

Agarwal A, Biswas S, Swaroop S, Aggarwal A, Agarwal A, Jain G, Elhence A, Vaidya A, Gupte A, Mohanka R, Kumar R, 
Mishra AK, Gamanagatti S, Paul SB, Acharya SK, Shukla A, Shalimar

Chinese herbal medicine decreases incidence of hepatocellular carcinoma in diabetes mellitus patients 
with regular insulin management

716

Lai HC, Cheng JC, Yip HT, Jeng LB, Huang ST

Combining systemic inflammatory response index and albumin fibrinogen ratio to predict early serious 
complications and prognosis after resectable gastric cancer

732

Ren JY, Wang D, Zhu LH, Liu S, Yu M, Cai H

Mucosa color and size may indicate malignant transformation of chicken skin mucosa-positive colorectal 
neoplastic polyps

750

Zhang YJ, Yuan MX, Wen W, Li F, Jian Y, Zhang CM, Yang Y, Chen FL

Epidemiology, therapy and outcome of hepatocellular carcinoma between 2010 and 2019 in Piedmont, 
Italy

761

Bracco C, Gallarate M, Badinella Martini M, Magnino C, D'Agnano S, Canta R, Racca G, Melchio R, Serraino C, Polla 
Mattiot V, Gollè G, Fenoglio L

Study on sex differences and potential clinical value of three-dimensional computerized tomography 
pelvimetry in rectal cancer patients

773

Zhou XC, Ke FY, Dhamija G, Chen H, Wang Q

Retrospective Study

High patatin like phospholipase domain containing 8 expression as a biomarker for poor prognosis of 
colorectal cancer

787

Zhou PY, Zhu DX, Chen YJ, Feng QY, Mao YH, Zhuang AB, Xu JM

Combining prognostic value of serum carbohydrate antigen 19-9 and tumor size reduction ratio in 
pancreatic ductal adenocarcinoma

798

Xia DQ, Zhou Y, Yang S, Li FF, Tian LY, Li YH, Xu HY, Xiao CZ, Wang W

Influence of transcatheter arterial embolization on symptom distress and fatigue in liver cancer patients810

Yang XM, Yang XY, Wang XY, Gu YX

T2-weighted imaging-based radiomic-clinical machine learning model for predicting the differentiation of 
colorectal adenocarcinoma

819

Zheng HD, Huang QY, Huang QM, Ke XT, Ye K, Lin S, Xu JH

Predictive value of positive lymph node ratio in patients with locally advanced gastric remnant cancer833

Zhuo M, Tian L, Han T, Liu TF, Lin XL, Xiao XY



WJGO https://www.wjgnet.com III March 15, 2024 Volume 16 Issue 3

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 3 March 15, 2024

Risk of cardiovascular death in patients with hepatocellular carcinoma based on the Fine-Gray model844

Zhang YL, Liu ZR, Liu Z, Bai Y, Chi H, Chen DP, Zhang YM, Cui ZL

Preoperatively predicting vessels encapsulating tumor clusters in hepatocellular carcinoma: Machine 
learning model based on contrast-enhanced computed tomography

857

Zhang C, Zhong H, Zhao F, Ma ZY, Dai ZJ, Pang GD

Comparison of mismatch repair and immune checkpoint protein profile with histopathological parameters 
in pancreatic, periampullary/ampullary, and choledochal adenocarcinomas

875

Aydın AH, Turhan N

Assessment of programmed death-ligand 1 expression in primary tumors and paired lymph node 
metastases of gastric adenocarcinoma

883

Coimbra BC, Pereira MA, Cardili L, Alves VAF, de Mello ES, Ribeiro U Jr, Ramos MFKP

Observational Study

Identification of breath volatile organic compounds to distinguish pancreatic adenocarcinoma, pancreatic 
cystic neoplasm, and patients without pancreatic lesions

894

Tiankanon K, Pungpipattrakul N, Sukaram T, Chaiteerakij R, Rerknimitr R

Clinical features and prognostic factors of duodenal neuroendocrine tumours: A comparative study of 
ampullary and nonampullary regions

907

Fang S, Shi YP, Wang L, Han S, Shi YQ

Clinical and Translational Research

Construction of an immune-related gene signature for overall survival prediction and immune infiltration 
in gastric cancer

919

Ma XT, Liu X, Ou K, Yang L

Clinical efficacy and pathological outcomes of transanal endoscopic intersphincteric resection for low 
rectal cancer

933

Xu ZW, Zhu JT, Bai HY, Yu XJ, Hong QQ, You J

Identification of a novel inflammatory-related gene signature to evaluate the prognosis of gastric cancer 
patients

945

Hu JL, Huang MJ, Halina H, Qiao K, Wang ZY, Lu JJ, Yin CL, Gao F

Basic Study

Verteporfin fluorescence in antineoplastic-treated pancreatic cancer cells found concentrated in 
mitochondria

968

Zhang YQ, Liu QH, Liu L, Guo PY, Wang RZ, Ba ZC

Effects of Helicobacter pylori and Moluodan on the Wnt/β-catenin signaling pathway in mice with precan-

cerous gastric cancer lesions

979

Wang YM, Luo ZW, Shu YL, Zhou X, Wang LQ, Liang CH, Wu CQ, Li CP



WJGO https://www.wjgnet.com IX March 15, 2024 Volume 16 Issue 3

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 3 March 15, 2024

Mitochondrial carrier homolog 2 increases malignant phenotype of human gastric epithelial cells and 
promotes proliferation, invasion, and migration of gastric cancer cells

991

Zhang JW, Huang LY, Li YN, Tian Y, Yu J, Wang XF

Ubiquitin-specific protease 21 promotes tumorigenicity and stemness of colorectal cancer by deubiquit-
inating and stabilizing ZEB1

1006

Lin JJ, Lu YC

Long non-coding RNA GATA6-AS1 is mediated by N6-methyladenosine methylation and inhibits the 
proliferation and metastasis of gastric cancer

1019

Shen JJ, Li MC, Tian SQ, Chen WM

CALD1 facilitates epithelial-mesenchymal transition progression in gastric cancer cells by modulating the 
PI3K-Akt pathway

1029

Ma WQ, Miao MC, Ding PA, Tan BB, Liu WB, Guo S, Er LM, Zhang ZD, Zhao Q

META-ANALYSIS

Efficacy and safety of perioperative therapy for locally resectable gastric cancer: A network meta-analysis 
of randomized clinical trials

1046

Kuang ZY, Sun QH, Cao LC, Ma XY, Wang JX, Liu KX, Li J

SCIENTOMETRICS

Insights into the history and tendency of glycosylation and digestive system tumor: A bibliometric-based 
visual analysis

1059

Jiang J, Luo Z, Zhang RC, Wang YL, Zhang J, Duan MY, Qiu ZJ, Huang C

CASE REPORT

Managing end-stage carcinoid heart disease: A case report and literature review1076

Bulj N, Tomasic V, Cigrovski Berkovic M

Hemorrhagic cystitis in gastric cancer after nanoparticle albumin-bound paclitaxel: A case report1084

Zhang XJ, Lou J



WJGO https://www.wjgnet.com X March 15, 2024 Volume 16 Issue 3

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 16 Number 3 March 15, 2024

ABOUT COVER

Peer Review of World Journal of Gastrointestinal Oncology, Noha Elkady, MD, Assistant Professor, Department of 
Pathology, Faculty of Medicine Menoufia University, Shibin Elkom 32511, Egypt. drnohaelkady@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World J Gastrointest Oncol) is to provide 
scholars and readers from various fields of gastrointestinal oncology with a platform to publish high-quality basic 
and clinical research articles and communicate their research findings online. 
    WJGO mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal 
oncology and covering a wide range of topics including liver cell adenoma, gastric neoplasms, appendiceal 
neoplasms, biliary tract neoplasms, hepatocellular carcinoma, pancreatic carcinoma, cecal neoplasms, colonic 
neoplasms, colorectal neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder neoplasms, etc.

INDEXING/ABSTRACTING

The WJGO is now abstracted and indexed in PubMed, PubMed Central, Science Citation Index Expanded (SCIE, 
also known as SciSearch®), Journal Citation Reports/Science Edition, Scopus, 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 WJGO as 3.0; IF without journal self cites: 2.9; 5-year IF: 3.0; Journal 
Citation Indicator: 0.49; Ranking: 157 among 241 journals in oncology; Quartile category: Q3; Ranking: 58 among 93 
journals in gastroenterology and hepatology; and Quartile category: Q3. The WJGO’s CiteScore for 2022 is 4.1 and 
Scopus CiteScore rank 2022: Gastroenterology is 71/149; Oncology is 197/366.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Xiang-Di Zhang; Production Department Director: Xiang Li; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Oncology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5204 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

February 15, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Monjur Ahmed, Florin Burada https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5204/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

March 15, 2024 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2024 Baishideng Publishing Group Inc 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

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/1948-5204/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


WJGO https://www.wjgnet.com 933 March 15, 2024 Volume 16 Issue 3

World Journal of 

Gastrointestinal 
OncologyW J G O

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Oncol 2024 March 15; 16(3): 933-944

DOI: 10.4251/wjgo.v16.i3.933 ISSN 1948-5204 (online)

ORIGINAL ARTICLE

Clinical and Translational Research

Clinical efficacy and pathological outcomes of transanal endoscopic 
intersphincteric resection for low rectal cancer

Zhi-Wen Xu, Jing-Tao Zhu, Hao-Yu Bai, Xue-Jun Yu, Qing-Qi Hong, Jun You

Specialty type: Oncology

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): B 
Grade C (Good): C, C, C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Hidaka E, Japan; 
Kumar A, India; Wani I, India

Received: August 18, 2023 
Peer-review started: August 18, 
2023 
First decision: October 23, 2023 
Revised: November 5, 2023 
Accepted: December 29, 2023 
Article in press: December 29, 2023 
Published online: March 15, 2024

Zhi-Wen Xu, Jing-Tao Zhu, Hao-Yu Bai, Xue-Jun Yu, Qing-Qi Hong, Jun You, Department of 
Gastrointestinal Oncology Surgery, The First Affiliated Hospital of Xiamen University, School 
of Medicine, Xiamen University, Xiamen 361000, Fujian Province, China

Corresponding author: Jun You, PhD, Professor, Department of Gastrointestinal Oncology 
Surgery, The First Affiliated Hospital of Xiamen University, School of Medicine, Xiamen 
University, No. 55 Zhenhai Road, Xiamen 361000, Fujian Province, China.  
youjun@xmu.edu.cn

Abstract
BACKGROUND 
Transanal endoscopic intersphincteric resection (ISR) surgery currently lacks 
sufficient clinical research and reporting.

AIM 
To investigate the clinical effectiveness of transanal endoscopic ISR, in order to 
promote the clinical application and development of this technique.

METHODS 
This study utilized a retrospective case series design. Clinical and pathological 
data of patients with lower rectal cancer who underwent transanal endoscopic ISR 
at the First Affiliated Hospital of Xiamen University between May 2018 and May 
2023 were included. All patients underwent transanal endoscopic ISR as the 
surgical approach. We conducted this study to determine the perioperative 
recovery status, postoperative complications, and pathological specimen charac-
teristics of this group of patients.

RESULTS 
This study included 45 eligible patients, with no perioperative mortalities. The 
overall incidence of early complications was 22.22%, with a rate of 4.44% for 
Clavien-Dindo grade ≥ III events. Two patients (4.4%) developed anastomotic 
leakage after surgery, including one case of grade A and one case of grade B. 
Postoperative pathological examination confirmed negative circumferential 
resection margins and distal resection margins in all patients. The mean distance 
between the tumor lower margin and distal resection margin was found to be 2.30 
± 0.62 cm. The transanal endoscopic ISR procedure consistently yielded high 
quality pathological specimens.

https://www.f6publishing.com
https://dx.doi.org/10.4251/wjgo.v16.i3.933
mailto:youjun@xmu.edu.cn
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CONCLUSION 
Transanal endoscopic ISR is safe, feasible, and provides a clear anatomical view. It is associated with a low 
incidence of postoperative complications and favorable pathological outcomes, making it worth further research 
and application.

Key Words: Intersphincteric resection; Transanal; Rectal cancer; Complications; Endoscopic

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

Core Tip: In recent years, our center has conducted extensive research and accumulated experience in transanal endoscopic 
intersphincteric resection (ISR) procedures. In this study, we present the surgical outcomes, perioperative complications, and 
pathological findings based on the transanal endoscopic ISR surgeries performed in our center to contribute to the clinical 
application and development of this technique.

Citation: Xu ZW, Zhu JT, Bai HY, Yu XJ, Hong QQ, You J. Clinical efficacy and pathological outcomes of transanal endoscopic 
intersphincteric resection for low rectal cancer. World J Gastrointest Oncol 2024; 16(3): 933-944
URL: https://www.wjgnet.com/1948-5204/full/v16/i3/933.htm
DOI: https://dx.doi.org/10.4251/wjgo.v16.i3.933

INTRODUCTION
Intersphincteric resection (ISR) has been widely used in clinical practice as an advanced technique for ultralow rectal 
cancer with the aim of sphincter preservation. ISR involves the partial or complete removal of the internal sphincter while 
preserving the external sphincter, enabling patients to retain voluntary bowel function and significantly improving their 
postoperative quality of life compared with abdominoperineal resection (APR). Additionally, ISR ensures oncological 
safety[1,2]. Studies have shown that most patients achieve satisfactory anal continence after surgery. In 1994, Schiessel et 
al[3] proposed the ISR technique for ultralow rectal cancer, pushing the boundaries of sphincter preservation surgery and 
gradually gaining widespread recognition. In 2003, Rullier et al[4] first reported laparoscopic ISR. In 2017, Kiyasu et al[5] 
reported a case of transanal endoscopic ISR for treating rectal cancer in a patient with coexisting prostatic hyperplasia, 
demonstrating the safety and feasibility of this procedure. Currently, the transabdominal approach remains the most 
commonly used surgical method in clinical practice, with fewer reports on transanal endoscopic ISR. However, transanal 
endoscopic ISR offers unique anatomical advantages, particularly in terms of distal tumor margin and neural function 
preservation.

In recent years, our center has conducted extensive research and accumulated experience in transanal endoscopic ISR 
procedures. In this study, we present the surgical outcomes, perioperative complications, and pathological findings of 
transanal endoscopic ISR surgeries performed at our center with the aim of contributing to the clinical application and 
development of this technique.

MATERIALS AND METHODS
Study design
This study used a retrospective case series design. Clinical and pathological data of patients with low rectal cancer who 
underwent transanal endoscopic ISR at the First Affiliated Hospital of Xiamen University (Xiamen, China) between May 
2018 and May 2023 were collected. All patients underwent transanal endoscopic ISR as the surgical approach.

The inclusion criteria were: (1) Patients with biopsy-proven rectal adenocarcinoma who underwent transanal 
endoscopic ISR; (2) tumor extent of 2-5 cm from the anal verge based on magnetic resonance imaging (MRI) and intraop-
erative measurement; (3) tumors not involving the external anal sphincter as confirmed on MRI; and (4) patients with no 
distant metastases detected on preoperative imaging. The exclusion criteria were: (1) Missing surgical or pathological 
data; (2) preoperative imaging revealing distant metastases; (3) bleeding, bowel obstruction, or perforations requiring 
emergency surgery; and (4) preoperative anal sphincter dysfunction. This study was approved by the Ethics Committee 
of the First Affiliated Hospital of Xiamen University.

Endpoints
The primary endpoints were the occurrence of postoperative complications and the histopathological specimen character-
istics. The secondary endpoint was the perioperative recovery status. Complications were classified according to the 
Clavien-Dindo (CD) classification system[6]. The diagnosis and severity grading of anastomotic leakage will follow the 
2010 criteria established by the International Study Group of Rectal Cancer[7].

https://www.wjgnet.com/1948-5204/full/v16/i3/933.htm
https://dx.doi.org/10.4251/wjgo.v16.i3.933
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Surgical procedure
All surgeries were performed by two surgical groups simultaneously: one starting from the abdominal end and the other 
starting from the anal end. The primary surgeons in all cases had extensive experience in rectal cancer curative surgeries, 
performing over 200 annually. Surgeries were classified as partial, subtotal, or total ISR based on the distance between the 
tumor margin and the anal verge[3,8]. For cases where the distance between the tumor lower edge and the dentate line 
was ≥ 2 cm, partial ISR was performed, while for cases with a distance of 1-2 cm, subtotal ISR was performed. Total ISR 
was performed when the tumor was located within 1cm of the dentate line. Figure 1 show the surgical resection ranges.

The abdominal portion was performed under laparoscopic guidance, which involved preservation of the left colic 
artery and D3 lymph node dissection. Routine clearance of 253 lymph node groups was performed. The dissection was 
extended anteriorly to the seminal vesicles and posteriorly to the sacral fascia.

In the transanal portion, the single-port laparoscopic platform used in this study was the STAR-PORT soft single-port 
laparoscopic platform produced by Xiamen SAIKEDA Medical Equipment Co. (Xiamen, China). The insufflator used in 
this study was the AirSealTM constant pressure insufflator (ConMed, Utica, NY, United States), which typically provides a 
carbon dioxide insufflation pressure of 8-10 mmHg through the anal cavity. The primary energy devices used in this 
study were electrocautery hooks. Low-energy electrocautery hooks are commonly used for incising the intestinal wall 
and muscle tissues to identify the intersphincteric space (ISS). In cases where the anatomical plane was unclear, an 
ultrasonic scalpel was promptly employed to separate and locate the correct surgical plane. The appropriate choice of 
energy devices contributed to achieving a more precise dissection. The patient position and surgical instruments are 
shown in Figure 2, respectively.

The intraoperative illustrations are shown in Figure 3. A lone star retractor was used to open the anus, and the distal 
rectum was sterilized. For patients undergoing modified ISR, a circular incision was made in the rectal wall or anal 
mucosa, with the incision line located 2 cm from the tumor on the tumor side. The incision line was arc-shaped towards 
the opposite side of the tumor with a lateral margin of approximately 1 cm, while preserving the normal inner sphincter 
and dentate line on the opposite side of the tumor. Under direct vision, the anal canal, inner sphincter, and combined 
longitudinal muscle were incised to expose ISS. To ensure safety of the circumferential resection margin (CRM), the 
surgical principle was to free the outer side of ISS, while removing the inner sphincter and combined longitudinal muscle. 
The bowel lumen was closed 1 cm from the distal end of the tumor using purse-string sutures to avoid the risk of tumor 
cell shedding during the operation and ensure an aseptic and tumor-free surgery.

After achieving sufficient exposure, the STAR-PORT was inserted into the ISS, and a carbon dioxide pneumoperi-
toneum was established. ISS was dissected in the sequence posterior, lateral, and anterior. First, the posterior ISS was 
opened and part of the hiatal ligament and the ventral layer of the anococcygeal ligament were exposed. The remaining 
posterior hiatal ligament was separated along the 3-9 o’clock positions, and the hiatal ligament was cut to access the 
superior space of the levator ani. After clear exposure of the anococcygeal ligament, the ventral side of the anal coccygeal 
ligament was cut close to the anterior rectal wall, completing the dissection of the posterior half of the ISS. While 
dissecting the anterior ISS, the rectourethral muscle was cut close to the anterior rectal wall to reduce damage to the 
cavernous nerves in the rectourethral muscle and to preserve urinary and reproductive functions. Simultaneously, care 
was taken to protect the neurovascular bundles (NVBs) at the 2 o’clock and 10 o’clock positions and the pelvic plexus 
nerves in the rectal lateral space. After cutting the rectourethral muscle, dissection was conducted close to the posterior 
aspect of the prolapsed organ, and the surgical view was gradually lowered until it met the abdominal group, to avoid 
damaging organs such as the prostate. For female patients, the surgeon used their fingers to enter the vagina and guide 
the separation between the rectum and the posterior vaginal wall, reducing the risk of damaging the posterior vaginal 
wall.

Digestive tract reconstruction was performed using hand-sewn or stapler anastomoses. For patients undergoing hand-
sewn anastomosis, the colonic wall was fully sutured to the corresponding site of the rectum at the 3-, 6-, 9-, and 12-
o’clock positions using four full-thickness sutures. Subsequently, the pre-placed four sutures were threaded from the 
outside to the inside and fully sutured to the corresponding site of the colon tube, followed by reinforcement to complete 
the digestive tract reconstruction. All patient underwent a loop ileostomy. Placement of a drainage tube in the pelvic 
cavity is a routinely performed. All surgical procedures adhered to the basic principles outlined in relevant clinical 
guidelines[9].

Follow-up
Postoperatively, all patients underwent regular follow-up, which included telephone consultations, outpatient visits, and 
inpatient examinations. Patients were followed up regularly every 3 mo during the 1st 2 years and every 6 mo thereafter. 
The follow-up examinations included laboratory blood tests, computed tomography, and physical examinations. 
Endoscopy is recommended annually after surgery.

Statistical analysis
Normally distributed continuous data are presented as the mean ± SD, while skewed distributed continuous data are 
presented as median (range). Categorical data are presented as frequencies and percentages. Data analysis was performed 
using IBM SPSS (version 26.0; IBM Corp, Armonk, NY, United States) software.
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Figure 1 Diagram illustrating the excision range. A: Surgical resection range of intersphincteric resection (ISR); B: Surgical resection range of modified ISR. 
EAS: External anal sphincter; IAS: Internal anal sphincter; ISS: Intersphincteric space.

Figure 2 Illustration of patient positioning and equipment. A: Diagram of the patient's positioning during surgery; B: STAR-PORT soft single-port 
laparoscopic platform; C and D: Lone star disposable sterile retractor and retraction hooks.

RESULTS
Patient characteristics
Table 1 shows the demographics and clinical characteristics of the patients. Based on the inclusion and exclusion criteria, 
45 patients who underwent transanal endoscopic ISR between May 2018 and May 2023 were included in this study 
(Figure 4). The median distance between the tumors and the anal verges was 3.87 cm (range, 2.30-5.00 cm). Twelve 
(26.67%) patients had received neoadjuvant chemoradiotherapy. All patients underwent successful transanal endoscopic 
ISR surgeries according to the preoperative plan, and there were no perioperative deaths.

Perioperative results
It took a median of 221.22 min (range, 120-345 min) to complete the whole procedure. The median intraoperative blood 
loss was 49.11 mL (range, 20-300 mL), median postoperative hospital stay was 10.29 d (range, 5-24 d), median time to 
resumption of oral intake was 5.47 d (range, 2-18 d) , median duration of gastric tube placement was 1.18 d (range, 0-3 d), 
and median duration of abdominal drainage tube placement was 8.76 d (range, 4-21 d) (Table 2).
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Table 1 Preoperative characteristics of 45 patients with rectal cancer who underwent transanal endoscopic intersphincteric resection

Characteristic Data

Sex

Female 16 (35.56)

Male 29 (64.44)

Age in yr 57.91 ± 12.571

BMI in kg/m2 23.39 ± 3.41

Weight in kg 64.13 ± 11.40

Hight in cm 163.93 ± 6.93

Hypertension 9 (20.00)

Diabetic 6 (13.33)

ASA grading

I 4 (8.89)

II 33 (73.33)

III 8 (17.78)

Neoadjuvant chemoradiotherapy

No 33 (73.33)

Yes 12 (26.67)

Height from anal verge in cm 3.87 (2.50-5.00)

Data are mean ± SD or n (%). ASA: American Society of Anesthesiologists; BMI: Body mass index.

Among our patients, 10 (22.2%) experienced postoperative complications, including 8 (17.78%) with CD grades I-II and 
2 (4.44%) with CD grades III-IV events. There were no cases of CD grade V events. Two patients (4.44%) developed 
anastomotic leakage postoperatively and were successfully treated with abdominal drainage, irrigation, or antibiotic 
therapy. Three patients (6.67%) developed postoperative intestinal obstruction, one (2.22%) experienced urinary 
retention, one (2.22%) developed a pelvic abscess, six (13.33%) had lung infection, and one (2.22%) had pleural effusion. 
All complications were successfully managed with appropriate treatment. No readmissions or perioperative deaths 
occurred within 30 d of the procedure.

Pathological results
As shown in Table 3, among the 45 included patients, postoperative pathological examination revealed negative CRM 
and distal resection margin (DRM) in all patients. The mean distance between the lower tumor margin and DRM was 
found to be 2.30 ± 0.62 cm. The mean diameter of the tumors was 2.86 cm (range, 0.80-4.60 cm), with a median of 19.56 
(range, 8-40) lymph nodes retrieved and a median of 0.91 (range, 0-7.0) positive lymph nodes. According to the American 
Joint Committee on Cancer staging system, the postoperative pathological tumor-node-metastasis stages were as follows: 
stage I, 24 patients (53.33%); stage II, 7 (15.56%); and stage III, 14 (31.11%).

DISCUSSION
Our research findings
Transanal endoscopic ISR as an emerging technique for the treatment of ultralow rectal cancer has gradually been 
adopted in clinical practice in recent years. With the magnified view provided by the endoscope, transanal endoscopic 
ISR allows for tumor excision through the anal canal approach, offering significant advantages over transabdominal ISR 
in terms of determining the distal margin and preserving NVB surrounding the rectum.

ISR has shown promising results as an established technique for sphincter preservation in the treatment of ultralow 
rectal cancer. Research indicates that achieving a 1 cm DRM and a 1 mm CRM in ISR can lead to a 5-year disease-free 
survival (DFS) rate of 80.2% and local recurrence (LR) rate of 5.8%[10]. For experienced surgical teams, oncological 
outcomes were completely safe and assured. In a comparative study by Koyama et al[11] on APR and transabdominal 
ISR, the LR rate in the APR group of 33 patients was 12.1%, whereas the ISR group of 77 patients had a lower LR rate of 
7.8%. Moreover, the 5-year overall survival (OS) rate in the APR group was 51.2%, which was lower than that in the ISR 
group (76.4%). In another large-scale study on the survival prognosis in patients with low rectal cancer, the 3-year 
cumulative LR rates were 3.9% and 7.3% in the APR and ISR groups, respectively, whereas the 5-year OS rates were 
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Table 2 Perioperative results of 45 patients with rectal cancer who underwent transanal endoscopic intersphincteric resection

Characteristic Data

Operative time in min 221.22 (120-345)

Intraoperative blood loss in mL 49.11 (20-300)

Anastomotic technique

Stapled 19 (42.22)

Manual 26 (57.78)

Ileostomy or colostomy

Yes 45 (100)

No 0

Postoperative hospital stay in d 10.29 (5-24)

Time to first soft diet in d 5.47 (2-18)

Removal of abdominal drainage in d 8.76 (4-21)

Removal of gastric tube in d 1.18 (0-3)

Overall postoperative complications 10 (22.22)

Anastomotic leakage

Grade A 1 (2.22)

Grade B 1 (2.22)

Grade C 0

Intestinal obstruction 3 (6.67)

Urinary retention 1 (2.22)

Pelvic abscess 1 (2.22)

Pulmonary infection 6 (13.33)

Pleural effusion 1 (2.22)

Clavien-Dindo classification

Dindo I–II 8 (17.78)

Dindo III–IV 2 (4.44)

Dindo V 0

Readmission within 30 d 0

Death within 30 d 0

Data are mean ± SD or n (%).

67.9% and 69.9% in the APR and ISR groups, respectively[2]. Similarly, in a retrospective comparative study conducted 
by Kim et al[12], which included 624 patients with rectal cancer undergoing low anterior resection (LAR) and ISR, the 
results showed no statistically significant differences in the 5-year OS, DFS, or LR between the LAR and ISR groups. In a 
comparative study by Liu et al[13] on transanal total mesorectal excision (TaTME) combined with ISR vs APR, the 3-year 
DFS rate was 86.3% in the TaTME combined with ISR group and 75.1% in the APR group. The 3-year OS was 96.7% in the 
TaTME combined with ISR group and 94.2% in the APR group, with no statistically significant differences between the 
two surgical approaches in terms of 3-year DFS and OS for the patients. The aforementioned studies collectively suggest 
that both traditional transabdominal ISR and transanal endoscopic ISR achieve oncological outcomes comparable to those 
of APR and even show potential for better survival prognosis in some studies. Both approaches are feasible from an 
oncological safety perspective.

The average postoperative hospital stay for patients in our study was 10.29 (5-24) d, and most patients had their gastric 
tubes removed on the 2nd postoperative day. Our study found an overall postoperative complication rate of 22.22%, and 
the incidence of major complications (CD grade ≥ 3) was low (4.44%). Pulmonary infections were the most common 
complications, possibly related to the older age of patients. Previous studies have consistently shown that the incidence of 
postoperative complications after ISR to be 17.2%-25.8%[14,15], which is consistent with the findings of the present study. 
Three cases of intestinal obstruction occurred during the perioperative period, and early mobilization of patients and 
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Table 3 Pathologic results of 45 patients with rectal cancer who underwent transanal endoscopic intersphincteric resection

Characteristic Data

Pathological T stage

T1 3 (6.67)

T2 32 (71.11)

T3 10 (22.22)

Pathological N stage

N0 31 (68.89)

N1 10 (22.22)

N2 4 (8.89)

Pathological TNM stage

I 24 (53.33)

II 7 (15.56)

III 14 (31.11)

Tumor size in cm 2.86 (0.80-4.60)

Number of lymph nodes harvested 19.56 (8-40)

Number of positive lymph nodes 0.91 (0-7.0)

Length between tumor and DRM in cm 2.30 ± 0.62

CRM status

Positive 0

Negative 45 (100)

DRM status

Positive 0

Negative 45 (100)

Data are mean ± SD or n (%). Tumors were classified according to the American Joint Committee on Cancer tumor-node-metastasis system. CRM: 
Circumferential resection margin; DRM: Distal resection margin; TNM: Tumor-node-metastasis.

avoidance of prolonged bed rest further reduced the occurrence rate. Considering multiple research results, the incidence 
of anastomotic leakage after surgery for low rectal cancer is mostly between 5.3% and 13.9%[16-18]. In our study, only 2 
patients experienced anastomotic leakage, with an incidence rate of 4.44%, which was significantly lower than the 
aforementioned results. We believe that this is related to the excellent preservation of vascular and neural bundles 
achieved through the transanal endoscopic approach, which reduces the risk of ischemia in the vicinity of the 
anastomosis.

One patient experienced urinary retention, and after reviewing the surgical video, we found that this might have been 
related to intraoperative damage to the genitourinary nerves. The patient was treated with catheterization and 
appropriate bladder function exercises, which resulted in a good recovery. However, it is worth noting that in our study, 
the incidence rate of perioperative urinary retention was only 2.22%. Based on a comparison with several previous 
studies on transabdominal approach surgeries, we found that the incidence of urinary dysfunction during the periop-
erative period was mostly between 3.1% and 41.0%[19-21], which is significantly higher than that observed in our study. 
This notable difference can be attributed to the favorable exposure and preservation of the genitourinary nerves achieved 
through the transanal endoscopic approach during dissection, as opposed to the traditional transabdominal approach. 
Therefore, we can observe the significant advantages of transanal endoscopic ISR in preserving genitourinary function.

Radical tumor resection is a crucial factor in determining surgical outcomes; otherwise, it may significantly affect 
patients' postoperative survival and risk of recurrence. DRM, CRM, and the number of lymph nodes removed are all 
essential indicators of surgical radicality. In this study, all patients had negative DRM and CRM, with the tumor DRM 
distance being 2.30 cm ± 0.62 cm, indicating high-quality surgical specimens. A significant advantage of the transanal 
endoscopic approach for ISR is that it can precisely ensure a safe distance from the DRM while achieving optimal 
sphincter preservation. During surgery, purse-string sutures are usually placed 1 cm away from the distal end of the 
tumor under direct visualization. This step not only seals the distal end of the tumor to avoid a potential risk of tumor cell 
shedding, but also ensures that all patients have a DRM of > 1 cm. After closing the distal end of the rectum, a circular 
incision was made 1 cm away from the purse-string suture to determine the resection line. Therefore, in most cases, a 
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Figure 3 Intraoperative diagrams. A: Initial exposure of the intersphincteric space; B: Incision to open the radial fibers of the conjoint longitudinal muscle (CLM) 
and the circular fibers of the internal anal sphincter (IAS); C: "U" shaped dissection of the posterior intersphincteric space (ISS) and the radial fibers of the CLM within 
it; D: Exposure of the ventral layer of the anococcygeal ligament (ACL) and the distal mesorectum (MR); E: Division of the ventral layer of the ACL (1: Left Hiatal 
ligament remnant. 2: Right Hiatal ligament remnant); F: External anal sphincter (EAS) and the longitudinal radial fibers of the rectourethralis muscle (RUM); G: 
Residual end of the RUM and the prostate after transanal endoscopic intersphincteric resection; H: Postoperative view from the anal perspective (1: Complex of the 
levator ani muscle (LAM) and ESA; 2: Intermediate loop of EAS); I: Postoperative view from the abdominal perspective (1: Complex of the LAM and ESA). SV: 
Seminal vesicle.

Figure 4 Flowchart of patients included in this study. ISR: Intersphincteric resection.

DRM of ≥ 2 cm can be ensured. For patients who cannot achieve a 2-cm DRM, we usually perform an intraoperative rapid 
frozen tissue histopathological examination to ensure an unequivocally negative DRM.

In recent years, studies have found that rectal cancer rarely infiltrates the distal margins. Research has confirmed that 
there is no statistically significant difference in LR and OS between a 2 cm DRM and a 5 cm DRM[22,23]. Therefore, a 2 
cm DRM is also widely accepted as the margin distance by many surgeons. Further research has revealed that in the 
majority of lower rectal cancers, tumor cells infiltrate the distal margin to a distance less than 1 cm. In a meta-analysis 
involving 5574 patients, it was found that there was no statistically significant difference in LR and OS between a DRM of 
> 1 cm and that of < 1 cm[24]. Another study on prognostic factors after ISR found that a DRM of < 1 cm was not an 
independent risk factor for postoperative LR and OS[25]. For extremely precious distal rectal segments close to the 
dentate line, we believe that a DRM of > 1 cm is sufficient to ensure oncological safety.
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In a meta-analysis by Martin et al[15] that included 14 studies comprising a total of 1289 cases of ISR for rectal cancer, 
the overall negative rate of CRM was 96.0% and the R0 resection rate was 97%. This study also demonstrated that the 
CRM status independently influences the survival prognosis of patients with ISR. By contrast, our study demonstrated 
that transanal endoscopic ISR yields high-quality pathological specimens. We believe that this is mainly due to the unique 
advantage of transanal endoscopy in distinguishing rectal and anal structures during intraoperatively. In addition, the 
total number of lymph nodes removed during surgery in our study was 19.56 (range, 8-40). As the abdominal portion of 
the procedure is consistent with the traditional laparoscopic approach for ISR, the lymph node retrieval is comparable to 
the traditional transabdominal approach[26,27].

Surgical skills and experiences
The physiological curvature in the anatomy of the rectum makes it challenging to achieve precise localization of DRM 
during ISR while using a transabdominal approach[28,29]. Moreover, for patients with pelvic narrowing, the separation 
of ISS can be even more challenging. In the traditional laparoscopic ISR procedure, the transanal portion requires direct 
visualization of the separation of the distal rectum and ISS. However, the clarity of the visual field is not as good as that 
with transanal endoscopy. At our center, we use the transanal endoscopic ISR technique for the treatment of ultralow 
rectal cancer. With the high-definition magnification provided by the transanal endoscope and the expansion of the port, 
the visual field can be better exposed, making the separation of the ISS simpler, more accurate, and facilitating the precise 
localization of the DRM. In the transanal endoscopic view, both radial fibers of the combined longitudinal muscle and the 
internal anal sphincter are clearly visible. The use of an electric cautery allows for the distinct identification of the 
contracting red external anal sphincter and the non-contracting white internal anal sphincter.

Our experience is generally to start by freeing the posterior ISS, then proceed to freeing the space on both sides, and 
finally moving to the anterior ISS. When freeing the posterior and lateral ISS, as we enter the space above the levator ani 
muscle, we closely adhere to the rectal posterior rectal wall and cut the abdominal layer of the anococcygeal ligament. 
The hiatal ligament forms a U-shaped closure of the puborectal hiatus, and has a firm texture, whereas the tissues at the 5 
o’clock and 7 o’clock positions of the lithotomy position are relatively weak. We believe that the optimal approach is to 
first open the posterior ISS and dissect it towards the head to expose a portion of the hiatal ligament and the anterior 
aspect of the anorectal ligament. Subsequently, in a U-shaped manner, we continued to separate the remaining posterior 
hiatal ligament, with the separation extending approximately along the 3 o’clock to 9 o’clock positions of the lithotomy 
position, allowing access to the puborectal hiatus in this area by cutting the hiatal ligament. After cutting the posterior 
hiatal ligament, we closely dissected the rectal posterior wall to cut the abdominal layer of the anococcygeal ligament.

When separating the anterior ISS, our experience involves using a low-energy setting on electric cautery, which 
effectively reduces bleeding and nerve damage. There is generally a weak area in the levator ani muscle, regardless of 
whether in male or female patients. In males patients, this weak area is usually located between the 11 o'clock and 1 
o'clock positions, while in female patients, it is located between the 10 o'clock and 2 o'clock positions[30]. During the 
dissection of the anterior ISS, this weak point can be used as a starting point to locate the rectourethral muscle, which is 
situated behind the external sphincter ring. After dividing the fibers of the rectourethral muscle, the Denonvilliers' fascia 
can be reached, and the urethra in men or the posterior wall of the vagina in women can be exposed, entering the 
prerectal space. During the dissection of the anterior ISS, it is necessary to approach the rectal anterior wall to divide the 
rectourethral muscle and minimize damage to the cavernous nerves, thereby preserving the patient's urinary and 
reproductive functions. Careful identification and protection of NVB at the 2 o'clock and 10 o'clock positions and the 
pelvic plexus nerves within the lateral rectal space are essential. These nerves play a critical role in preserving 
postoperative sexual function for the patients[31-33]. By paying close attention to identification and employing gentle 
techniques, it is possible to minimize damage to these crucial nerve structures, thereby maximizing the preservation of 
postoperative sexual function. Preserving sexual and urinary functions in patients with lower rectal cancer is a 
challenging aspect of the surgery[34]. However, utilizing the visual and angular advantages of transanal endoscopy 
allows for excellent protection of the aforementioned sexual and urinary-related organs and nerves. This is of significant 
importance in safeguarding pelvic autonomic nerve function.

Throughout the surgical procedure, the surgeon should strictly adhere to the principles of total mesorectal excision and 
consistently emphasize the awareness of meticulous vascular and nerve dissection and protection. Only in this manner 
can the advantages of the transanal endoscopic approach for ISR be fully maximized.

CONCLUSION
In summary, this study reports on the transanal endoscopic ISR surgeries performed at our center in recent years. This 
study found that transanal endoscopic ISR offers excellent surgical visualization and facilitates the protection of the 
perirectal vasculature and nerves. This procedure is associated with minimal postoperative complications, yields high-
quality pathological specimens, and has excellent oncological outcomes. This study has valuable implications for the 
widespread implementation of the transanal endoscopic ISR. However, further investigations with larger sample sizes are 
warranted.
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ARTICLE HIGHLIGHTS
Research background
Transanal endoscopic intersphincteric resection (ISR).

Research motivation
Transanal endoscopic ISR surgery currently lacks sufficient clinical research and reporting. In this study, we present the 
surgical outcomes, perioperative complications, and pathological findings based on the transanal endoscopic ISR 
surgeries performed in our center, aiming to contribute to the clinical application and development of this technique.

Research objectives
This study utilized a retrospective case series study design. Clinical and pathological data of patients with low rectal 
cancer who underwent transanal endoscopic ISR at the First Affiliated Hospital of Xiamen University from May 2018 to 
May 2023 were collected. All patients underwent transanal endoscopic ISR as the surgical approach.

Research methods
This study utilized a retrospective case series study design. Clinical and pathological data of patients with low rectal 
cancer who underwent transanal endoscopic ISR at the First Affiliated Hospital of Xiamen University from May 2018 to 
May 2023 were collected. All patients underwent transanal endoscopic ISR as the surgical approach. We conducted a 
study to report on the perioperative recovery status, postoperative complications, and pathological specimen character-
istics of this group of patients.

Research results
This study included a total of 45 eligible cases, with no perioperative deaths. The overall incidence of early complications 
was 22.22%, with a rate of 4.44% for Clavien-Dindo ≥ III. Two patients (4.4%) developed anastomotic leakage after 
surgery, including one case of grade A and one case of grade B. Postoperative pathological examination confirmed 
negative circumferential resection margin and distal resection margin (DRM) in all patients. The distance between the 
tumor lower margin and DRM was found to be 2.30 ± 0.62 cm. Transanal endoscopic ISR surgery consistently yields 
excellent quality pathological specimens.

Research conclusions
In summary, this study provides a report on the transanal endoscopic ISR surgeries performed at our center in recent 
years. The study found that transanal endoscopic ISR offers excellent surgical visualization and facilitates the protection 
of the perirectal vasculature and nerves. The procedure has minimal postoperative complications, yields high-quality 
pathological specimens, and demonstrates excellent oncological outcomes. This research holds valuable implications for 
the widespread implementation of the transanal endoscopic ISR technique. However, further investigations with larger 
sample sizes are still warranted.

Research perspectives
Furthermore, there is limited literature available on the long-term efficacy of transanal endoscopic ISR. Subsequent 
studies conducted by our research team will focus on long-term survival outcomes, utilizing our center’s data, to further 
validate and explore these aspects.
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