
World Journal of
Gastrointestinal Surgery

ISSN 1948-9366 (online)

World J Gastrointest Surg  2023 June 27; 15(6): 1007-1261

Published by Baishideng Publishing Group Inc



WJGS https://www.wjgnet.com I June 27, 2023 Volume 15 Issue 6

World Journal of 

Gastrointestinal SurgeryW J G S
Contents Monthly Volume 15 Number 6 June 27, 2023

OPINION REVIEW

Diverticulitis is a population health problem: Lessons and gaps in strategies to implement and improve 
contemporary care

1007

Stovall SL, Kaplan JA, Law JK, Flum DR, Simianu VV

REVIEW

Distal pancreatectomy with or without radical approach, vascular resections and splenectomy: Easier does 
not always mean easy

1020

Bencini L, Minuzzo A

MINIREVIEWS

Endoscopic ultrasound-guided portal pressure gradient measurement in managing portal hypertension1033

Lesmana CRA

Robotic surgery in elderly patients with colorectal cancer: Review of the current literature1040

Teo NZ, Ngu JCY

Median arcuate ligament syndrome often poses a diagnostic challenge: A literature review with a scope of 
our own experience

1048

Giakoustidis A, Moschonas S, Christodoulidis G, Chourmouzi D, Diamantidou A, Masoura S, Louri E, Papadopoulos VN, 
Giakoustidis D

Surgical complications of oncological treatments: A narrative review1056

Fico V, Altieri G, Di Grezia M, Bianchi V, Chiarello MM, Pepe G, Tropeano G, Brisinda G

ORIGINAL ARTICLE

Basic Study

Impact of interstitial cells of Cajal on slow wave and gallbladder contractility in a guinea pig model of 
acute cholecystitis

1068

Ding F, Guo R, Chen F, Liu LP, Cui ZY, Wang YX, Zhao G, Hu H

Retrospective Cohort Study

Fascia- vs vessel-oriented lateral lymph node dissection for rectal cancer: Short-term outcomes and 
prognosis in a single-center experience

1080

Zhao W, Wang ZJ, Mei SW, Chen JN, Zhou SC, Zhao FQ, Xiao TX, Huang F, Liu Q

Prognostic value of 11-factor modified frailty index in postoperative adverse outcomes of elderly gastric 
cancer patients in China

1093

Xu ZY, Hao XY, Wu D, Song QY, Wang XX



WJGS https://www.wjgnet.com II June 27, 2023 Volume 15 Issue 6

World Journal of Gastrointestinal Surgery
Contents

Monthly Volume 15 Number 6 June 27, 2023

Retrospective Study

Long-term outcomes and failure patterns after laparoscopic intersphincteric resection in ultralow rectal 
cancers

1104

Qiu WL, Wang XL, Liu JG, Hu G, Mei SW, Tang JQ

Predictors for success of non-operative management of adhesive small bowel obstruction1116

Ng ZQ, Hsu V, Tee WWH, Tan JH, Wijesuriya R

Preoperative albumin-bilirubin score is a prognostic factor for gastric cancer patients after curative 
gastrectomy

1125

Szor DJ, Pereira MA, Ramos MFKP, Tustumi F, Dias AR, Zilberstein B, Ribeiro Jr U

Ability of lactulose breath test results to accurately identify colorectal polyps through the measurement of 
small intestine bacterial overgrowth

1138

Li L, Zhang XY, Yu JS, Zhou HM, Qin Y, Xie WR, Ding WJ, He XX

Treatment outcome analysis of bevacizumab combined with cyclophosphamide and oxaliplatin in 
advanced pseudomyxoma peritonei

1149

Zhang Y, Zhao X, Gao C, Lin LY, Li Y

Surgical management of duodenal Crohn's disease1159

Yang LC, Wu GT, Wu Q, Peng LX, Zhang YW, Yao BJ, Liu GL, Yuan LW

Influences of dexmedetomidine on stress responses and postoperative cognitive and coagulation functions 
in patients undergoing radical gastrectomy under general anesthesia

1169

Ma XF, Lv SJ, Wei SQ, Mao BR, Zhao XX, Jiang XQ, Zeng F, Du XK

Dissimilar survival and clinicopathological characteristics of mucinous adenocarcinoma located in 
pancreatic head and body/tail

1178

Li Z, Zhang XJ, Sun CY, Li ZF, Fei H, Zhao DB

SYSTEMATIC REVIEWS

Gallbladder perforation with fistulous communication1191

Quiroga-Garza A, Alvarez-Villalobos NA, Muñoz-Leija MA, Garcia-Campa M, Angeles-Mar HJ, Jacobo-Baca G, Elizondo-
Omana RE, Guzman-Lopez S

META-ANALYSIS

Efficacy of transanal drainage tube in preventing anastomotic leakage after surgery for rectal cancer: A 
meta-analysis

1202

Fujino S, Yasui M, Ohue M, Miyoshi N

CASE REPORT

Percutaneous transhepatic cholangial drainage-guided methylene blue for fistulotomy using dual-knife for 
bile duct intubation: A case report

1211

Tang BX, Li XL, Wei N, Tao T



WJGS https://www.wjgnet.com III June 27, 2023 Volume 15 Issue 6

World Journal of Gastrointestinal Surgery
Contents

Monthly Volume 15 Number 6 June 27, 2023

Optimal resection of gastric bronchogenic cysts based on anatomical continuity with adherent gastric 
muscular layer: A case report

1216

Terayama M, Kumagai K, Kawachi H, Makuuchi R, Hayami M, Ida S, Ohashi M, Sano T, Nunobe S

Intrahepatic cholangiocarcinoma in patients with primary sclerosing cholangitis and ulcerative colitis: Two 
case reports

1224

Miyazu T, Ishida N, Asai Y, Tamura S, Tani S, Yamade M, Iwaizumi M, Hamaya Y, Osawa S, Baba S, Sugimoto K

Massive bleeding from a gastric artery pseudoaneurysm in hepatocellular carcinoma treated with 
atezolizumab plus bevacizumab: A case report

1232

Pang FW, Chen B, Peng DT, He J, Zhao WC, Chen TT, Xie ZG, Deng HH

Bedside ultrasound-guided water injection assists endoscopically treatment in esophageal perforation 
caused by foreign bodies: A case report

1240

Wei HX, Lv SY, Xia B, Zhang K, Pan CK

Modified stomach-partitioning gastrojejunostomy for initially unresectable advanced gastric cancer with 
outlet obstruction: A case report

1247

Shao XX, Xu Q, Wang BZ, Tian YT

Small bowel diverticulum with enterolith causing intestinal obstruction: A case report1256

Wang LW, Chen P, Liu J, Jiang ZW, Liu XX



WJGS https://www.wjgnet.com IX June 27, 2023 Volume 15 Issue 6

World Journal of Gastrointestinal Surgery
Contents

Monthly Volume 15 Number 6 June 27, 2023

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Surgery, Danko Mikulic, FEBS, MD, PhD, Assistant 
Professor, Surgeon, Department of Surgery, University Hospital Merkur, Zagreb 10000, Croatia.  
danko.mikulic@zg.t-com.hr

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Surgery (WJGS, World J 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, etc.

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 National Knowledge Infrastructure, China Science and Technology Journal 
Database, and Superstar Journals Database. The 2022 Edition of Journal Citation Reports® cites the 2021 impact 
factor (IF) for WJGS as 2.505; IF without journal self cites: 2.473; 5-year IF: 3.099; Journal Citation Indicator: 0.49; 
Ranking: 104 among 211 journals in surgery; Quartile category: Q2; Ranking: 81 among 93 journals in 
gastroenterology and hepatology; and Quartile category: Q4. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Rui-Rui Wu; Production Department Director: Xiang Li; Editorial Office Director: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-9366 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

November 30, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Peter Schemmer https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-9366/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

June 27, 2023 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2023 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.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/1948-9366/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJGS https://www.wjgnet.com 1104 June 27, 2023 Volume 15 Issue 6

World Journal of 

Gastrointestinal SurgeryW J G S
Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Surg 2023 June 27; 15(6): 1104-1115

DOI: 10.4240/wjgs.v15.i6.1104 ISSN 1948-9366 (online)

ORIGINAL ARTICLE

Retrospective Study

Long-term outcomes and failure patterns after laparoscopic 
intersphincteric resection in ultralow rectal cancers

Wen-Long Qiu, Xiao-Lin Wang, Jun-Guang Liu, Gang Hu, Shi-Wen Mei, Jian-Qiang Tang

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

P-Reviewer: Dimofte GM, 
Romania; Herold Z, Hungary

Received: September 30, 2022 
Peer-review started: September 30, 
2022 
First decision: January 3, 2023 
Revised: January 29, 2023 
Accepted: April 7, 2023 
Article in press: April 7, 2023 
Published online: June 27, 2023

Wen-Long Qiu, Gang Hu, Shi-Wen Mei, Jian-Qiang Tang, Department of Colorectal Surgery, 
National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China

Xiao-Lin Wang, Department of General Surgery, The Second Hospital of Yulin, Yulin 100021, 
Shaanxi Province, China

Jun-Guang Liu, Department of General Surgery, Peking University First Hospital, Beijing 
100021, China

Corresponding author: Jian-Qiang Tang, MD, PhD, Chief Doctor, Department of Colorectal 
Surgery, National Cancer Center/National Clinical Research Center for Cancer/Cancer 
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, No. 17 
Panjiayuan Nanli, Chaoyang District, Beijing 100021, China. doc_tjq@hotmail.com

Abstract
BACKGROUND 
Intersphincteric resection (ISR), the ultimate anus-preserving technique for 
ultralow rectal cancers, is an alternative to abdominoperineal resection (APR). The 
failure patterns and risk factors for local recurrence and distant metastasis remain 
controversial and require further investigation.

AIM 
To investigate the long-term outcomes and failure patterns after laparoscopic ISR 
in ultralow rectal cancers.

METHODS 
Patients who underwent laparoscopic ISR (LsISR) at Peking University First 
Hospital between January 2012 and December 2020 were retrospectively 
reviewed. Correlation analysis was performed using the Chi-square or Pearson's 
correlation test. Prognostic factors for overall survival (OS), local recurrence-free 
survival (LRFS), and distant metastasis-free survival (DMFS) were analyzed using 
Cox regression.

RESULTS 
We enrolled 368 patients with a median follow-up of 42 mo. Local recurrence and 
distant metastasis occurred in 13 (3.5%) and 42 (11.4%) cases, respectively. The 3-
year OS, LRFS, and DMFS rates were 91.3%, 97.1%, and 90.1%, respectively. 

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v15.i6.1104
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Multivariate analyses revealed that LRFS was associated with positive lymph node status [hazard 
ratio (HR) = 5.411, 95% confidence interval (CI) = 1.413-20.722, P = 0.014] and poor differentiation 
(HR = 3.739, 95%CI: 1.171-11.937, P = 0.026), whereas the independent prognostic factors for DMFS 
were positive lymph node status (HR = 2.445, 95%CI: 1.272-4.698, P = 0.007) and (y)pT3 stage (HR 
= 2.741, 95%CI: 1.225-6.137, P = 0.014).

CONCLUSION 
This study confirmed the oncological safety of LsISR for ultralow rectal cancer. Poor differen-
tiation, (y)pT3 stage, and lymph node metastasis are independent risk factors for treatment failure 
after LsISR, and thus patients with these factors should be carefully managed with optimal 
neoadjuvant therapy, and for patients with a high risk of local recurrence (N + or poor differen-
tiation), extended radical resection (such as APR instead of ISR) may be more effective.

Key Words: Rectal cancer; Intersphincteric resection; Laparoscopic surgery; Recurrence; Risk factors

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We aimed to investigate the failure patterns and risk factors for local recurrence and distant 
metastasis in 368 patients who underwent iaparoscopic Intersphincteric resection (LsISR). Local 
recurrence and distant metastasis occurred in 13 (3.5%) and 42 (11.4%) patients, respectively. The 3-year 
overall survival, local recurrence-free survival, and distant metastasis-free survival rates were 91.3%, 
97.1%, and 90.1%, respectively. Multivariate analyses revealed that LRFS was associated with positive 
lymph node status and poor differentiation, whereas the independent prognostic factors for DMFS were 
positive lymph node status and (y)pT3 stage. We believe that our study makes a significant contribution to 
the literature because it confirmed the oncological safety of LsISR for ultralow rectal cancer. This paper 
will be of interest to the readership of your journal because it demonstrated that poor differentiation, 
(y)pT3 stage, and lymph node metastasis are independent risk factors for treatment failure after LsISR, 
and thus patients with these factors should be carefully managed with optimal neoadjuvant therapy and 
surgical strategy.

Citation: Qiu WL, Wang XL, Liu JG, Hu G, Mei SW, Tang JQ. Long-term outcomes and failure patterns after 
laparoscopic intersphincteric resection in ultralow rectal cancers. World J Gastrointest Surg 2023; 15(6): 1104-
1115
URL: https://www.wjgnet.com/1948-9366/full/v15/i6/1104.htm
DOI: https://dx.doi.org/10.4240/wjgs.v15.i6.1104

INTRODUCTION
Ultralow rectal cancer refers to cancer located in the lower part of the rectum, < 5 cm from the anal 
verge (AV)[1]. Intersphincteric resection (ISR), a sphincter-preserving surgical technique, is a better 
choice for patients with a strong desire to preserve the anus, if the tumor has not invaded the external 
sphincter or levator muscles[2]. Compared with abdominoperineal resection (APR), ISR can achieve 
adequate distal resection margins (DRMs), sufficient circumferential resection margins (CRMs), and 
better anal function without permanent colostomy[3,4].

As an important surgical technique in the treatment of ultralow rectal cancer, laparoscopic ISR 
(LsISR) surgery has been widely applied in an increasing number of patients; moreover, the failure 
patterns after ISR, especially local recurrence and distant metastasis, have drawn the attention of 
surgeons. A study from Japan[5] reported that the mortality and morbidity were relatively low, 
although the 5-year cumulative local recurrence rate after ISR was 11.5%, which was higher than that 
after APR (evaluated using propensity score matching); in addition, multivariate analysis revealed that 
the pT stage, pN stage, and level of ISR were independent risk factors for local recurrence. These factors 
have also been reported in other studies[6-9]. However, the conclusions drawn by the aforementioned 
studies on ISR were limited by either a small sample size or selection bias derived from different centers 
or surgeons. Therefore, it is vital to further identify the risk factors for local recurrence and distal 
metastasis in patients with ultralow rectal cancers undergoing LsISR, to improve oncological outcomes.

In this cohort study, we investigated the long-term oncological outcomes and failure patterns of 
LsISR performed by a single surgical team. Furthermore, we investigated the risk factors for local 
recurrence and distal metastasis to optimize comprehensive treatment such as neoadjuvant therapy and 
preoperative surgical planning.

https://www.wjgnet.com/1948-9366/full/v15/i6/1104.htm
https://dx.doi.org/10.4240/wjgs.v15.i6.1104
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MATERIALS AND METHODS
Patients
We collected retrospective data of patients with rectal cancer who underwent LsISR from multicenter 
between January 2012 and October 2022. We included patients who underwent LsISR surgery with 
radically local cancer resection and in whom the lower margin of the tumor was 2.0-5.0 cm away from 
the AV. Exclusion criteria were as follows: (1) Non-adenocarcinoma; and (2) Perioperative death. 
Multidisciplinary team meetings determined treatment strategies for each patient and the necessity of 
neoadjuvant chemoradiotherapy (nCRT). The pelvic radiotherapy was administered as a long-course 
regimen using external beam radiation therapy at a total dose of 45-54 Gy, and 6-12 wk after the 
radiation therapy underwent surgery. All patients provided informed consent for this study, which was 
approved by the Ethics Committee of Peking University First Hospital (Approval No. 17-116/1439).

Surgical Procedures
Standard total mesorectal excision (TME) was performed to reach the anorectal junction, while carefully 
preserving the bilateral hypogastric nerves and neurovascular bundles. The intersphincteric plane 
between the puborectalis muscle and internal anal sphincter was carefully dissected under direct vision. 
The distal rectum was transected intracorporeally using a flexible linear stapler. If the distance was ≥ 2.0 
cm, the specimen was removed via a low midline mini-laparotomy incision, the sigmoid was cut at 
approximately 10 cm proximal to the tumor, and a circular stapled end-to-end coloanal anastomosis was 
constructed. If the distal margin was < 2.0 cm, trans-anal dissection was performed. The specimen was 
then extracted via the anus, and proximal resection was performed using a 60 mm linear stapler. Finally, 
anastomosis was constructed manually[10,11]. Regardless of whether the anastomosis was stapled or 
hand-sewn, diverting ileostomy was routinely performed[12]. Intraoperative frozen section pathology 
was normally required to confirm the status of the DRM when the margin was < 1 cm or suspected to be 
positive.

Data Collection and Follow-up
We collected the basic clinical and pathological characteristics of patients, including sex, age, body mass 
index, nCRT, diabetes, American Society of Anesthesiologists score, tumor distance from the AV, differ-
entiation status, tumor diameter, (y)pT stage, (y)pN stage, (y)pTNM (tumor node metastasis) stage 
(American Joint Committee on Cancer, 8th edition), anastomotic leakage, complications, and 
postoperative chemotherapy. Follow-up was performed every 3 mo for the first 2 years, every 6 mo for 
the next 3 years, and annually thereafter. At each visit, patients underwent physical examination, serum 
carcinoembryonic antigen level measurement, and abdominopelvic magnetic resonance imaging or 
computed tomography. Colonoscopy was routinely performed annually after surgery. Positron 
emission tomography was performed when required. The primary endpoint of this study was the 3-year 
local recurrence-free survival (LRFS), whereas the secondary endpoints were the 3-year overall survival 
(OS) and 3-year distant recurrence-free survival (DMFS). Local recurrence was defined as tumor 
recurrence in the pelvic cavity, which was confirmed by histopathology or imaging. Distant metastasis 
was defined as tumor recurrence outside the pelvis.

Statistical Analysis
The Chi-square, Fisher's exact test, or Pearson's correlation test was used to analyze differences between 
the primary and validation cohorts. Pearson's correlation is a measure of the linear relationship between 
two continuous random variables, simultaneously, categorical variables were compared with use of χ2 
analysis. Fisher's exact test is applicable to cases where sample size n < 40 or theoretical frequency T < 1. 
When one of the expected frequencies is greater than 5, Chi-square test is considered as a statistical 
method. Variables with a P-value < 0.100 in the univariate analyses were included in the multivariate 
analyses. Hazard ratios (HRs) and 95% confidence intervals (CIs) of the risk factors were analyzed using 
multivariate logistic regression. All statistical analyses were two-sided, and statistical significance was 
set at P < 0.05. R software (version 4.0.2) and SPSS software (version 25.0) were used for the statistical 
analyses.

RESULTS
Patient Characteristics
Data were obtained from a prospectively collected database of 386 consecutive patients who underwent 
LsISR. We excluded seven patients with distal metastasis and eight patients with non-adenocarcinoma 
as well as three patients who died perioperatively. Therefore, 368 patients were enrolled in this study 
(Figure 1). Table 1 shows the baseline characteristics of the whole cohort, local recurrence group, non-
local recurrence group, distant metastasis group, and non-distant metastasis group. In the whole cohort, 
proportions of T stage were: (y)pT1 (43, 11.9%), (y)pT2 (123, 33.7%), and (y)pT3 (202, 54.4%). 
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Table 1 Patient basic characteristics, n (%)

Variables Total (n = 
368)

Local 
recurrence  
(n = 13)

Non-local recurrence 
(n = 355) P value

Distant 
metastasis  
(n = 42)

Non-distant 
metastasis (n = 327) P value

Age (yr) 0.746 0.325

    ≤ 60 184 (50) 5 (38.5) 179 (50.3) 18 (42.9) 167 (51.1)

    > 60 184 (50) 8 (61.5) 176 (49.7) 24 (57.1) 160 (48.9)

Sex 0.855 0.179

    Male 228 (62.0) 8 (61.5) 220 (61.9) 30 (71.4) 198 (60.7)

    Female 140 (38.0) 5 (38.5) 135 (38.1) 12 (28.6) 128(39.3)

BMI (kg/m2) 0.845 0.503

    ≤ 25 246 (66.8) 8 (61.5) 238 (66.9) 30 (71.4) 217 (66.4)

    > 25 122 (33.2) 5 (38.5) 117 (33.1) 12 (28.6) 110 (33.6)

Hb (g/L) 0.204 0.123

    Normal 338 (91.8) 12 (92.3) 326 (91.8) 36 (85.7) 303 (92.7)

    Abnormal 30 (8.2) 1 (7.7) 29 (8.2) 6 (14.3) 24 (7.3)

Alb (g/L) 0.756 0.058

    ≥ 35 353 (95.9) 12 (92.3) 341 (96.0) 38 (90.5) 316 (96.6)

    < 35 15 (4.1) 1 (7.7) 14 (4.0) 4 (9.5) 11 (3.4)

CEA (ng/mL) 0.338 0.100

    ≤ 5 267 (72.6) 8 (61.5) 259 (72.9) 26 (61.9) 242 (74.0)

    > 5 101 (27.4) 5 (38.5) 96 (27.1) 16 (38.1) 85 (26.0)

CA 19-9 (u/mL) 0.739 0.045

    ≤ 37 350 (95.1) 11 (84.6) 339 (95.5) 35 (83.3) 316 (96.6)

    > 37 18 (4.9) 2 (15.4) 16 (4.5) 7 (16.7) 11 (3.4)

Tumor height from anal verge (cm) 0.985 0.053

    ≤ 4 273 (74.2) 10 (76.9) 243 (68.4) 26 (61.9) 248 (75.8)

    > 4 95 (25.8) 3 (23.1) 112 (31.6) 16 (38.1) 79 (24.2)

Tumor size (mm) 0.465 0.590

    ≤ 40 250 (67.9) 7 (53.8) 243 (68.4) 27 (64.3) 224 (68.2)

    > 40 118 (32.1) 6 (46.2) 112 (31.6) 15 (35.7) 103 (31.8)

(y)pT stage 0.198 < 0.001

    1-2 166 (45.1) 4 (30.8) 162 (46.0) 8 (19.0) 158 (48.7)

    3 202 (54.9) 9 (69.2) 193 (54.0) 34 (81.0) 168 (51.3)

Lymph node metastasis 0.001 < 0.001

    No 245 (66.6) 3 (23.1) 242 (68.4) 16 (38.1) 230 (70.6)

    Yes 123 (33.4) 10 (76.9) 113 (31.6) 26 (61.9) 96 (29.4)

(y)p TNM stage 0.001 < 0.001

    0-II 245 (66.6) 3 (23.1) 242 (68.4) 16 (35.6) 231 (70.6)

    III 123 (33.4) 10 (76.9) 113 (31.6) 26 (64.4) 95 (29.4)

ASA score 0.084 0.467

    I-II 357 (97.0) 12 (92.3) 345 (97.5) 40 (95.2) 317 (97.2)

    III 11 (3.0) 1 (7.7) 10 (2.5) 2 (4.8) 9 (2.8)
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Differentiation 0.009 0.070

    Well-moderate 328 (89.1) 8 (61.5) 320 (90.1) 34 (81.0) 294 (90.2)

    Poor 40 (10.9) 5 (38.5) 35 (9.9) 8 (19.0) 32 (9.8)

Lymphovascular invasion 0.054 0.021

    No 315 (85.6) 9 (69.2) 306 (86.4) 31 (73.8) 284 (87.2)

    Yes 53 (14.4) 4 (30.8 49 (13.6) 11 (26.2) 42 (12.8)

Nerve invasion 0.093 0.012

    No 327 (88.9) 9 (69.2) 318 (89.5) 32 (76.2) 295 (90.5)

    Yes 41 (11.1) 4 (30.8) 37 (10.5) 10 (23.8) 31 (9.5)

nCRT 0.324 0.410

    No 328 (89.1) 10 (76.9) 318 (89.6) 39 (92.9) 289 (88.7)

    Yes 40 (10.9) 3 (23.1) 37 (10.4) 3 (7.1) 37 (11.3)

Adjuvant therapy 0.137 0.378

    No 190 (51.6) 4 (30.8) 186 (52.5) 19 (45.2) 171 (52.5)

    Yes 178 (48.4) 9 (69.2) 169 (47.5) 23 (54.8) 155 (47.5)

Alb: Serum albumin; BMI: Body mass index; CA: Cancer antigen; CEA: Carcinoembryonic antigen; Hb: Hemoglobin; nCRT: Neoadjuvant 
chemoradiotherapy; TNM: Tumor node metastasis; ASA: American Society of Anesthesiologists.

Figure 1 Patient selection.

Additionally, 121 patients (32.9%) had lymph node metastases. The median distance between the lower 
edge of the tumor and the AV was 4.0 cm (range, 2.0-5.0 cm), and the median distance between the 
anastomosis and the AV was 2.2 cm (range, 1.0-4.0 cm).

Local recurrence occurred in 13 patients (3.5%). In the analyses of basic characteristics between the 
local and non-local recurrence groups, there were significant differences in the distribution of 
pathological TNM stage (P = 0.001), lymph node status (P = 0.001), and differentiation (P = 0.009). 
Distant metastasis occurred in 42 (11.4%) patients. Compared with the patients without distant 
metastasis, the distant metastasis cohorts have higher serum carbohydrate antigen 19-9 level (P = 0.045), 
more advanced (y)pT stage (P < 0.001), (y)pN stage (P < 0.001), and (y)p TNM stage (P = 0.001), and the 
distant metastasis cohorts suffered lymphovascular invasion (P = 0.021) and nerve invasion (P = 0.012) 
tested in the postoperative pathological results.
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Failure Pattern after LsISR
The median follow-up times for the whole cohort, local recurrence group, and distant metastasis group 
were 42, 40, and 43 mo, respectively. The clinical demographics of the 13 (3.5%) patients who developed 
local recurrence are shown in Table 2, including 9 (69.2%) and 4 (30.8%) patients with anastomotic 
recurrence and pelvic lymph node metastasis, respectively. Most of the patients with local recurrence 
had (y)pT3 stage (10/13, 76.9%) and lymph node metastasis (10/13, 76.9%). Three (3/13, 23.1%) patients 
received preoperative nCRT, and 10 (10/13, 76.9%) patients underwent adjuvant therapy.

Distant metastasis occurred in 42 (11.4%) patients, 4 (1.1%) of whom had both local recurrence and 
distant metastases. The most common distant metastatic sites were the lungs (20/42, 47.6%), liver (9/42, 
21.4%), bones (4/42, 9.5%), and retroperitoneal lymph nodes (4/42, 9.5%).

Univariate and multivariate analyses for OS
The OS rate at 1, 3, and 5 years were 96.5%, 91.3%, and 87.0%, respectively. Univariate analysis revealed 
that age > 60 years (HR = 2.776, 95%CI: 1.371-5.582, P = 0.004), nerve invasion (HR = 2.596, 95%CI: 1.186-
5.683, P = 0.017), (y)pT3 stage (HR = 3.362, 95%CI: 1.541-7.336, P = 0.002), lymph node metastasis (HR = 
2.304, 95%CI: 1.218-4.357, P = 0.010) and poor differentiation (HR = 3.117, 95%CI: 1.472-6.600, P = 0.003) 
were prognostic factors for OS (Table 3). Multivariate analyses demonstrated that age > 60 years (HR = 
2.698, 95%CI: 1.329-5.489, P = 0.006), (y)pT3 stage (HR = 2.293, 95%CI: 1.006-5.226, P = 0.048) and poor 
differentiation (HR = 2.234, 95%CI: 1.021-4.887, P = 0.044) were independent prognostic factors for OS. 
Figure 2 shows the survival curves for OS according to age, (y)pT stage, and (y)pN stage.

Univariate and multivariate analyses for LRFS
The LRFS rates at 1, 3, and 5 years were 98.4%, 97.1%, and 95.4%, respectively. Table 4 shows the 
univariate and multivariate analyses findings for LRFS. In the univariate analysis, lymph node 
metastasis (HR = 6.984, 95%CI: 1.922-25.385, P = 0.003) and poor differentiation (HR = 6.293, 95%CI: 
2.048-19.334, P = 0.001) were prognostic factors for LRFS. In the multivariate analysis, lymph node 
metastasis (HR = 5.358, 95%CI: 1.398-20.532, P = 0.014) and poor differentiation (HR = 3.908, 95%CI: 
1.137-13.420, P = 0.030) remained independent prognostic factors for LFRS. The LRFS curves according 
to (y)pN stage and differentiation are shown in Figure 3.

Univariate and multivariate analyses for DMFS
The DMFS rates at 1, 3, and 5 years were 96.1%, 90.1%, and 82.6%, respectively. Table 5 shows risks 
factors for distant metastasis after ISR as identified via univariate and multivariate analyses. In the 
univariate analysis, lymphovascular invasion (HR = 2.527, 95%CI: 1.263-5.055, P = 0.009), nerve invasion 
(HR = 3.061, 95%CI: 1.499-6.252, P = 0.002), (y)pT3 stage (HR = 3.912, 95%CI: 1.810-8.456, P < 0.001), 
lymph node metastasis (HR = 3.410, 95%CI: 1.829-6.358, P < 0.001), and poor differentiation (HR = 2.451, 
95%CI: 1.130-5.314, P = 0.023) were prognostic factors for DMFS. In the Multivariate analysis, pT3 stage 
(HR = 2.741, 95%CI: 1.225-6.137, P = 0.014) and lymph node metastasis (HR = 2.445, 95%CI: 1.272-4.698, 
P = 0.007) were independent prognostic factors for DMFS. Survival curves are shown in Figure 4.

DISCUSSION
In recent years, anus-preserving surgery for ultralow rectal cancer and risk factors for postoperative 
recurrence and metastasis after ISR have been of concern. The failure patterns and predictors of local 
recurrence and distant metastasis after LsISR require further investigation. In this study, we found that 
local recurrence and distant metastasis occurred in 3.5% and 11.4% of patients, respectively. The OS/
LRFS/DMFS rates at 1, 3, and 5 years were 96.5%/91.3%/87.0%, 98.4%/97.1%/95.4%, and 96.1%/
90.1%/82.6%, respectively. LRFS was associated with lymph node metastasis and poor differentiation, 
whereas the independent prognostic factors for DMFS were lymph node metastasis and (y)pT3 stage. To 
the best of our knowledge, this study hitherto includes the largest sample of patients who underwent 
LsISR performed by a single surgical team. Therefore, it can minimize the influence of surgeons on 
surgical quality and subsequently prognostic outcome, so as to better clarify the prognostic character-
istics of this disease itself. In this study, we focused on failure patterns, including local recurrence and 
distal metastasis.

Previous studies mostly confirmed and compared the oncological safety of ISR and APR. A study 
from the Japanese Society for Cancer of the Colon and Rectum nationwide registry, including 2125 
patients who underwent ISR, reported that the mortality and morbidity were relatively low, and the 
survivals were relatively better compared with those of patients who underwent APR (5-year OS, 85.4% 
vs 74.8%, P < 0.001; 5-year LRFS, 70.5% vs 60.6%, P < 0.001); furthermore, the 5-year cumulative local 
recurrence rate after ISR was 11.5%[5]. Kim et al[13] compared the survival rates between patients who 
underwent low anterior resection and ISR. In the ISR group, the 5-year cumulative local and systemic 
recurrence rates were 2.4% and 15.1%, respectively, and no significant differences were observed 
between the two groups after propensity score matching (n = 166 each). The two groups had similar 5-
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Table 2 Clinical demographics of the 13 patients who developed local recurrence

N Age Sex BMI (y)pT (y)pN AV AT nCRT Adjuvant therapy Recurrence location

1 46 Female 20.2 3 1b 2 4 No Yes Lateral and retroperitoneal lymph nodes

2 70 Female 23.6 3 2b 2 4 No Yes Axial

3 63 Male 25.5 1 2b 3 4.5 Yes No Lateral and retroperitoneal lymph nodes

4 65 Female 23.4 3 2b 2 4 No Yes Lateral and retroperitoneal lymph nodes

5 56 Male 18.0 2 0 1.5 3 No No Axial

6 69 Male 25.0 3 2a 3 5 No Yes Axial

7 35 Male 32.6 3 0 1.5 3 No No Axial

8 55 Male 22.8 3 1 2 4 No No Axial

9 66 Male 27.4 3 2b 2 4 No Yes Axial

10 64 Male 25.1 3 0 2 3 Yes Yes Axial

11 51 Female 22.2 3 2b 1.5 3 No Yes Lateral and retroperitoneal lymph nodes

12 82 Female 21.5 1 1b 3 5 No Yes Axial

13 50 Male 25.6 3 1 2 4 Yes Yes Axial

BMI: Body mass index; nCRT: Neoadjuvant chemoradiotherapy; AT: The height of tumor from anal verge; AV: The height of anastomotic stoma from anal 
verge.

Table 3 Univariate and multivariate analyses through Cox regression for overall survival

Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value

Age (>60/ ≤ 60 yr) 2.766 1.371–5.582 0.004 2.698 1.329–5.489 0.006

Sex (female/male) 0.713 0.359–1.415 0.333

BMI (> 25/≤ 25 kg/m2) 0.921 0.465–1.862 0.813

CEA (> 5/≤ 5 ng/mL) 1.350 0.690–2.639 0.381

Tumor size (> 40/≤ 40 mm) 1.425 0.742–2.733 0.287

Tumor height from anal verge (cm) 1.499 0.767–2.931 0.236

Lymphovascular invasion (yes/no) 1.768 0.808–3.867 0.154

Nerve invasion (yes/no) 2.596 1.186–5.683 0.017 1.501 0.660–3.414 0.332

(y)p T stage (3/1-2) 3.362 1.541–7.336 0.002 2.293 1.006–5.226 0.048

Lymph node metastasis (yes/no) 2.304 1.218–4.357 0.010 1.713 0.878–3.339 0.114

Differentiation (poor/well-moderate) 3.117 1.472–6.600 0.003 2.234 1.021–4.887 0.044

nCRT (yes/no) 0.525 0.126–2.185 0.376

Adjuvant therapy (yes/no) 1.176 0.622–2.224 0.617

BMI: Body mass index; CEA: Carcinoembryonic antigen; nCRT: Neoadjuvant chemoradiotherapy.

year cumulative disease-free survival (78.5% vs 81.6%, P = 0.88) and OS (83.6% vs 90.8%, P = 0.65) rates. 
A meta-analysis including 2438 patients indicated that ISR could be a safe alternative to APR and could 
achieve oncological results similar to those of APR[14]. We considered that the oncological outcomes of 
ISR were related to many factors such as surgeon experience and skills, patient condition, malignancy 
and clinical tumor staging, as well as neoadjuvant chemoradiation. In this study, we enrolled patients 
operated by a single surgical team, to minimize selection bias. The long-term oncological outcomes and 
risk factors were analyzed. Although the oncological outcomes were not compared with those of APR, 
outcomes including the 5-year OS (87.0%), 5-year LRFS (95.4%), and 5-year cumulative local recurrence 
rate (4.6%) after LsISR in this cohort were similar to those previously reported.
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Table 4 Univariate and multivariate analyses through Cox regression for local recurrence-free survival

Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value

Age (> 60/ ≤ 60 yr) 1.318 0.442–3.931 0.620

Sex (female/male) 0.969 0.317–2.963 0.956

BMI (> 25/≤ 25 kg/m2) 1.263 0.413–3.860 0.683

CEA (> 5/≤ 5 ng/mL) 1.639 0.536–5.010 0.386

Tumor size (> 40/≤ 40 mm) 1.8332 0.615–5.451 0.277

Tumor height from anal verge (cm) 0.869 0.239–3.158 0.831

Lymphovascular invasion (yes/no) 2.897 0.889–9.436 0.077 1.056 0.287–3.884 0.935

Nerve invasion (yes/no) 2.812 0.771–10.258 0.117

(y)p T stage (3/1-2) 1.982 0.610–6.438 0.255

Lymph node metastasis (yes/no) 6.984 1.922–25.385 0.003 5.358 1.398–20.532 0.014

Differentiation (poor/well-moderate) 6.293 2.048–19.334 0.001 3.908 1.137–13.420 0.030

nCRT (yes/no) 2.731 0.750–9.940 0.127

Adjuvant therapy (yes/no) 2.357 0.726–7.653 0.154

BMI: Body mass index; CEA: Carcinoembryonic antigen; nCRT: Neoadjuvant chemoradiotherapy.

Table 5 Univariate and multivariate analyses through Cox regression for distal metastasis-free survival

Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value

Age (> 60/ ≤ 60 yr) 1.506 0.817–2.779 0.190

Sex (female/male) 0.597 0.305–1.168 0.132

BMI (> 25/≤ 25 kg/m2) 0.783 0.401–1.530 0.474

CEA (> 5/≤ 5 ng/mL) 1.577 0.846–2.940 0.152

Tumor size (> 40/≤ 40 mm) 1.685 0.779–3.642 0.185

Tumor height from anal verge (cm) 1.685 0.779–3.642 0.185

Lymphovascular invasion (yes/no) 2.527 1.263–5.055 0.009 1.128 0.508–2.506 0.767

Nerve invasion (yes/no) 3.061 1.499–6.252 0.002 1.644 0.745–3.628 0.218

(y)p T stage (3/1-2) 3.912 1.810–8.456 0.001 2.741 1.225–6.137 0.014

Lymph node metastasis (yes/no) 3.410 1.829–6.358 < 0.001 2.445 1.272–4.698 0.007

Differentiation (poor/well-moderate) 2.451 1.130–5.314 0.023 1.446 0.634–3.301 0.381

nCRT (yes/no) 0.718 0.222–2.326 0.581

Adjuvant therapy (yes/no) 1.299 0.708–2.386 0.398

BMI: Body mass index; CEA: Carcinoembryonic antigen; nCRT: Neoadjuvant chemoradiotherapy.

Local recurrence, especially anastomotic recurrence, is one of the most important failure patterns of 
ISR. The 5- year cumulative local recurrence rate could still range from 2.4% to 15.7%, even in the 
patient with negative DRMs or CRMs in the initial surgery[6,13,15-18]. Previous studies reported that 
advanced T stage, lymph node metastasis, tumor size, nerve invasion, and lymphovascular invasion are 
risk factors for local recurrence after ISR[6-8,19,20]. Our study further confirmed that age > 60 years, 
(y)pT3 stage, and poor differentiation were independent prognostic factors for OS, whereas lymph node 
metastasis and poor differentiation were prognostic factors for LFRS. In patients with poorly differen-
tiated tumors, submucosal infiltration or adjacent tumor nodules may occur, which would promote 
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Figure 2 Kaplan-Meier survival curves for the overall survival of patients with rectal cancer after intersphincteric resection surgery. A: 
Age; B: (y)pT stage; C: Differentiation.

Figure 3 Kaplan-Meier survival curves for the local recurrence-free survival of patients with rectal cancer after intersphincteric resection 
surgery. A: (y)pN (3a); B: Differentiation level (3b).

Figure 4 Kaplan-Meier survival curves for the distant metastasis-free survival of patients with rectal cancer after intersphincteric 
resection surgery. A: (y)pT (4a); B: (y)pN (4b).

local recurrence of the anastomosis, despite a negative DRM. In patients with positive mesenteric lymph 
nodes, postoperative lateral lymph node metastasis may occur as another manifestation of pelvic 
recurrence. All four patients with lateral lymph node metastasis in this study had stage III disease. 
Prognostic factors for DMFS were further explored, showing that (y)pT3 stage and lymph node 
metastasis were independent prognostic factors, which were similar to previously reported factors.

The exploration of perioperative strategies aimed at reducing the risk of recurrence and metastasis of 
rectal cancer has been a hot topic. Preoperative nCRT followed by proctectomy with TME is commonly 
accepted as the gold standard for treating locally advanced rectal cancer with strong evidence of 
decreasing local recurrence rate and improving disease-free survival[21-25]; moreover, total 
neoadjuvant therapy (TNT) may potentially improve local control. However, T-downstaging did not 
decrease the local recurrence rate in a previous study[26], and data from the RAPIDO trial showed an 
increased local recurrence rate for patients undergoing TNT, despite having a higher pathologic 
complete remission rate[27]. In our study, 3 patients with local recurrence were treated with 
neoadjuvant therapy before surgery, and the recurrence rate of the patients receiving nCRT was higher 
than that of patients not receiving nCRT (7.5% vs 2.7%, P = 0.324), although the difference was not 
significant. The indications for ISR in this study were relatively broad, and eight cases (9.1%) with pT3N 
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+ locally advanced rectal cancers were finally proven to be locally recurrent. Whether the rule of a 1-cm 
DRM following nCRT could increase the risk of anastomotic recurrence remains controversial. For 
patients with a high risk of local recurrence (N + or poor differentiation), extended radical resection 
(such as APR instead of ISR) may be more effective.

This study had some limitations. First, although only patients operated by a single surgical team were 
enrolled in this study, selection bias was inevitable due to the retrospective nature of the study. Second, 
the median follow-up time was relatively short, and the 5-year survival may not reflect the actual 
results. Furthermore, the proportion of patients who underwent nCRT was relatively small. The effect of 
nCRT on LRFS and DMFS after ISR remains unelucidated, and a larger cohort with more patients 
receiving nCRT is needed in future studies. Nonetheless, this study had the largest sample size and a 
relatively good control of surgical quality; hence, the results can objectively reflect tumor characteristics 
on the failure patterns of ISR.

CONCLUSION
In conclusion, this study confirmed the oncological safety of LsISR for ultralow rectal cancers. Poor 
differentiation, (y)pT3 stage, and lymph node metastasis are independent risk factors for treatment 
failure, and thus patients with these factors should be carefully managed with optimal neoadjuvant 
therapy, and for patients with a high risk of local recurrence (N + or poor differentiation), extended 
radical resection (such as APR instead of ISR) may be more effective.

ARTICLE HIGHLIGHTS
Research background
The failure patterns and risk factors for local recurrence and distant metastasis after laparoscopic 
intersphincteric resection (LsISR) surgery remain controversial and require further investigation.

Research motivation
To investigate the long-term outcomes and failure patterns after LsISR.

Research objectives
Patients with ultralow rectal cancer who underwent LsISR from multicenter between January 2012 and 
October 2022. We included patients who underwent LsISR surgery.

Research methods
The Chi-square, Fisher's exact test, or Pearson's correlation test was used to analyze differences between 
the primary and validation cohorts. Variables with a P-value < 0.100 in the univariate analyses were 
included in the multivariate analyses. Hazard ratios and 95% confidence intervals of the risk factors 
were analyzed using multivariate logistic regression.

Research results
Local recurrence and distant metastasis occurred in 3.5% and 11.4% of patients, respectively. The overall 
survival/local recurrence-free survival/distance metastasis-free survival rates at 1, 3, and 5 years were 
96.5%/91.3%/87.0%, 98.4%/97.1%/95.4%, and 96.1%/90.1%/82.6%, respectively. LRFS was associated 
with (y)N + and poor differentiation, whereas the independent prognostic factors for DMFS were lymph 
node metastasis and (y)pT3 stage.

Research conclusions
We confirmed that poor differentiation, (y)pT3 stage, and (y)Pn + were independent risk factors for 
treatment failure, and thus patients with these factors should be carefully managed with optimal 
neoadjuvant therapy and surgical strategies.

Research perspectives
This research will help clarify the high recurrence risk patients and take up most appropriate periop-
erative treatment strategies.
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