
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2023 April 26; 11(12): 2582-2854

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I April 26, 2023 Volume 11 Issue 12

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 11 Number 12 April 26, 2023

REVIEW

Controversies in the management of acute pancreatitis: An update2582

Manrai M, Dawra S, Singh AK, Jha DK, Kochhar R

Classification of osteogenesis imperfecta: Importance for prophylaxis and genetic counseling2604

Panzaru MC, Florea A, Caba L, Gorduza EV

MINIREVIEWS

Emerging role of dual biologic therapy for the treatment of inflammatory bowel disease2621

McCormack MD, Wahedna NA, Aldulaimi D, Hawker P

Pancreatic cancer and depression2631

Michoglou K, Ravinthiranathan A, San Ti S, Dolly S, Thillai K

Mediastinal lesions in children2637

Çinar HG, Gulmez AO, Üner Ç, Aydin S

Exit strategies in inflammatory bowel disease: Looking beyond anti-tumor necrosis factors2657

Crispino F, Michielan A, Grova M, Tieppo C, Mazza M, Rogger TM, Armelao F

Medicinal cannabis products for the treatment of acute pain2670

Fiore M, Alfieri A, Di Franco S, Petrou S, Damiani G, Pace MC

Role of in vitamin D in irritable bowel syndrome2677

Yu XL, Wu QQ, He LP, Zheng YF

ORIGINAL ARTICLE

Retrospective Cohort Study

Analysis of oxidative stress and antioxidative potential in premature ovarian insufficiency2684

Kakinuma K, Kakinuma T

Retrospective Study

Surgical management of pituitary adenoma during pregnancy2694

Jia XY, Guo XP, Yao Y, Deng K, Lian W, Xing B

Role of pre-existing incomplete intestinal metaplasia in gastric adenocarcinoma: A retrospective case series 
analysis

2708

Bogdanova I, Polaka I, Aleksandraviča I, Dzērve Z, Anarkulova L, Novika V, Tolmanis I, Leja M



WJCC https://www.wjgnet.com II April 26, 2023 Volume 11 Issue 12

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 12 April 26, 2023

Observational Study

Severe/critical COVID-19 early warning system based on machine learning algorithms using novel 
imaging scores

2716

Li QY, An ZY, Pan ZH, Wang ZZ, Wang YR, Zhang XG, Shen N

Mediating effect of mindfulness level on the relationship between marital quality and postpartum 
depression among primiparas

2729

Yang J, Lin XZ, Guo QW, Wang CL, Yang RY, Zhang JW, Zeng Y

Ferric carboxymaltose for anemia in Crohn’s disease patients at a tertiary center: A retrospective 
observational cohort study

2740

Siqueira NSN, Pascoal LB, Rodrigues BL, de Castro MM, Martins ASC, Araújo DOS, Gomes LEM, Camargo MG, Ayrizono 
MLS, Leal RF

META-ANALYSIS

Is metaphyseal ulnar shortening osteotomy superior to diaphyseal ulnar shortening osteotomy in the 
treatment of ulnar impaction syndrome? A meta-analysis

2753

Deng HL, Lu ML, Tang ZM, Mao QL, Zhao JM

Relationship between body mass index and short-term postoperative prognosis in patients undergoing 
colorectal cancer surgery

2766

Li Y, Deng JJ, Jiang J

CASE REPORT

Cardiac amyloidosis presenting as pulmonary arterial hypertension: A case report2780

Gao M, Zhang WH, Zhang ZG, Yang N, Tong Q, Chen LP

Short-term outcome of total knee replacement in a patient with hemophilia: A case report and review of 
literature

2788

Yin DL, Lin JM, Li YH, Chen P, Zeng MD

Modified inferior oblique anterior transposition for dissociated vertical deviation combined with superior 
oblique palsy: A case report

2796

Zong Y, Wang Z, Jiang WL, Yang X

Treatment of talipes equinovarus after triceps surae intramuscular hemangioma surgery by Ilizarov 
technology in adults: A case report

2803

Chen ZX, Wang MY, Zhang C, Ding ZQ, Chen W

Open surgery: Still a great option to treat patients with post-traumatic arteriovenous fistulas: A case report2811

Kalinin R, Suchkov I, Mzhavanadze N, Borisova Y, Panin I

Recovery from Bell’s palsy after treatment using uncultured umbilical cord-derived mesenchymal stem 
cells: A case report

2817

Ahn H, Jung WJ, Lee SY, Lee KH



WJCC https://www.wjgnet.com III April 26, 2023 Volume 11 Issue 12

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 12 April 26, 2023

Pancreatic neuroendocrine tumor detected by technetium-99m methoxy-2-isobutylisonitrile single photon 
emission computed tomography/computed tomography: A case report

2825

Liu CJ, Yang HJ, Peng YC, Huang DY

Furazolidone-induced pulmonary toxicity in Helicobacter pylori infection: Two case reports2832

Ye Y, Shi ZL, Ren ZC, Sun YL

Efficacy of anlotinib combined with radioiodine to treat scalp metastasis of papillary thyroid cancer: A 
case report and review of literature

2839

Zhang LY, Cai SJ, Liang BY, Yan SY, Wang B, Li MY, Zhao WX

Endoscopic ultrasound-guided transrectal drainage of a pelvic abscess after Hinchey II sigmoid colon 
diverticulitis: A case report

2848

Drnovšek J, Čebron Ž, Grosek J, Janež J



WJCC https://www.wjgnet.com IX April 26, 2023 Volume 11 Issue 12

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 11 Number 12 April 26, 2023

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Mohamed Eltayeb Abdelrahman Naiem, MBBS, MD, 
Assistant Professor, Surgeon, Department of Surgery, Faculty of Medicine, University of Khartoum, Khartoum 102, 
Sudan. m-altayeb@live.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central, 
Scopus, 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 WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator: 
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's 
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Yi Yuan; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

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

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

April 26, 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/2307-8960/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


WJCC https://www.wjgnet.com 2766 April 26, 2023 Volume 11 Issue 12

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2023 April 26; 11(12): 2766-2779

DOI: 10.12998/wjcc.v11.i12.2766 ISSN 2307-8960 (online)

META-ANALYSIS

Relationship between body mass index and short-term postoperative 
prognosis in patients undergoing colorectal cancer surgery

Ying Li, Ji-Jun Deng, Jun Jiang

Specialty type: Medicine, research 
and experimental

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 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Poa-Li C, United 
States; Strong VE, United States

Received: March 2, 2023 
Peer-review started: March 2, 2023 
First decision: March 14, 2023 
Revised: March 18, 2023 
Accepted: March 24, 2023 
Article in press: March 24, 2023 
Published online: April 26, 2023

Ying Li, Jun Jiang, Department of Thyroid Surgery, the Affiliated Hospital of Southwest 
Medical University, Luzhou 646000, Sichuan Province, China

Ji-Jun Deng, Department of Ultrasound Imaging, Affiliated Hospital of Traditional Chinese 
Medicine of Southwest Medical University, Luzhou 646000, Sichuan Province, China

Corresponding author: Jun Jiang, MD, Chief Doctor, Department of Thyroid Surgery, The 
Affiliated Hospital of Southwest Medical University, No. 25 Taiping Street, Luzhou 646000, 
Sichuan Province, China. jiangjun2023@yeah.net

Abstract
BACKGROUND 
Obesity is a state in which excess heat is converted into excess fat, which 
accumulates in the body and may cause damage to multiple organs of the 
circulatory, endocrine, and digestive systems. Studies have shown that the 
accumulation of abdominal fat and mesenteric fat hypertrophy in patients with 
obesity makes laparoscopic surgery highly difficult, which is not conducive to 
operation and affects patient prognosis. However, there is still controversy 
regarding these conclusions.

AIM 
To explore the relationship between body mass index (BMI) and short-term 
prognosis after surgery for colorectal cancer.

METHODS 
PubMed, Embase, Ovid, Web of Science, CNKI, and China Biology Medicine Disc 
databases were searched to obtain relevant articles on this topic. After the articles 
were screened according to the inclusion and exclusion criteria and the risk of 
literature bias was assessed using the Newcastle-Ottawa Scale, the prognostic 
indicators were combined and analyzed.

RESULTS 
A total of 16 articles were included for quantitative analysis, and 15588 patients 
undergoing colorectal cancer surgery were included in the study, including 3775 
patients with obesity and 11813 patients without obesity. Among them, 12 articles 
used BMI ≥ 30 kg/m2 and 4 articles used BMI ≥ 25 kg/m2 for the definition of 
obesity. Four patients underwent robotic colorectal surgery, whereas 12 
underwent conventional laparoscopic colorectal resection. The quality of the 
literature was good. Meta-combined analysis showed that the overall complica-

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v11.i12.2766
mailto:jiangjun2023@yeah.net


Li Y et al. BMI and colorectal cancer surgery prognosis

WJCC https://www.wjgnet.com 2767 April 26, 2023 Volume 11 Issue 12

tion rate of patients with obesity after surgery was higher than that of patients without obesity [OR 
= 1.35, 95%CI: 1.23-1.48, Z = 6.25, P < 0.0001]. The incidence of anastomotic leak after surgery in 
patients with obesity was not significantly different from that in patients without obesity [OR = 
0.99, 95%CI: 0.70-1.41), Z = -0.06, P = 0.956]. The incidence of surgical site infection (SSI) after 
surgery in patients with obesity was higher than that in patients without obesity [OR = 1.43, 
95%CI: 1.16-1.78, Z = 3.31, P < 0.001]. The incidence of reoperation in patients with obesity after 
surgery was higher than that in patients without obesity; however, the difference was not statist-
ically significant [OR = 1.15, 95%CI: 0.92-1.45, Z = 1.23, P = 0.23]; Patients with obesity had lower 
mortality after surgery than patients without obesity; however, the difference was not statistically 
significant [OR = 0.61, 95%CI: 0.35-1.06, Z = -1.75, P = 0.08]. Subgroup analysis revealed that the 
geographical location of the institute was one of the sources of heterogeneity. Robot-assisted 
surgery was not significantly different from traditional laparoscopic resection in terms of the 
incidence of complications.

CONCLUSION 
Obesity increases the overall complication and SSI rates of patients undergoing colorectal cancer 
surgery but has no influence on the incidence of anastomotic leak, reoperation rate, and short-term 
mortality rate.

Key Words: Coloretal rectum cancer; Body mass index; Short-term prognosis; Cancer surgery

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

Core Tip: Colorectal rectal cancer (CRC) is a common malignant tumor in gastroenterology, ranking the 
third in the global incidence rate of malignant tumors, second only to lung cancer and breast cancer, with a 
mortality rate of about 8% of all malignant tumors. Like other malignant tumors, the etiology of CRC is 
still unclear. It may occur in the colon or anywhere in the rectum, but it is most common in the rectum and 
sigmoid colon, and the rest are in the cecum, ascending colon, descending colon and transverse colon in 
turn. So far, the radical treatment of CRC is still surgical treatment. The definition of radical cancer 
resection is to remove tumors visible to the naked eye, including primary and drainage lymph nodes. 
Although lesions can be removed during surgery, complete removal is still not easy for patients with 
extensive local diseases. For patients with advanced CRC, the tumor size is relatively large, there are 
many vascular variations, the field of vision of laparotomy is poor, and the operation is difficult.

Citation: Li Y, Deng JJ, Jiang J. Relationship between body mass index and short-term postoperative prognosis in 
patients undergoing colorectal cancer surgery. World J Clin Cases 2023; 11(12): 2766-2779
URL: https://www.wjgnet.com/2307-8960/full/v11/i12/2766.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i12.2766

INTRODUCTION
Colorectal rectal cancer (CRC) is a common malignant tumor and ranks third in the incidence of 
malignant tumors worldwide; it is second only to lung and breast cancers, with a mortality rate of 
approximately 8%[1] of all malignant tumors. Similar to other malignancies, the cause of CRC remains 
unclear and can occur anywhere in the colon or rectum; however, it is most common in the rectum and 
sigmoid colon, whereas the remainder is found sequentially in the cecum, ascending, descending, and 
transverse colon[2]. Surgical treatment still remains the radical treatment of CRC, and radical resection 
of intestinal cancer is defined as the removal of macroscopic tumors, including primary and draining 
lymph nodes. Although the lesion can be removed during surgery, complete removal is still difficult in 
patients with extensive local disease[3]. For patients with advanced CRC, the tumor size is relatively 
large, with high vascular variation, and the visual field of laparotomy is poor, making the surgery 
difficult. In recent years, laparoscopy has emerged as an auxiliary operation with the advantages of a 
small surgical wound, an open operation field, and rapid postoperative recovery. It has been gradually 
applied to radical resection of CRC and has achieved an ideal clinical effect[4]. Obesity is a state in 
which excess heat in the human body is converted into excess fat, which accumulates in the body and 
may cause damage to the circulatory, endocrine, and digestive systems[5]. Studies have suggested that 
abdominal fat accumulation and mesenteric fat hypertrophy in patients with obesity make laparoscopic 
surgery very difficult, which is not conducive to the operation and affects patient prognosis[6]. 
However, other studies have also shown that obesity is not associated with a short-term prognosis after 
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surgery[7]. The controversial findings may be related to the sample size in the study, individual 
differences between patients and tumors, or time to evaluate body mass index (BMI). We conducted a 
meta-analysis to explore the relationship between BMI and short-term prognosis after surgery for CRC.

MATERIALS AND METHODS
Database 
In January 2023, we retrieved the PubMed, Embase, Ovid, Web of Science, CNKI, and China Biology 
Medicine disc databases in the keyword-free search mode. Key words included: "obesity" or "obese" or "
BMI" or "laparoscopic colorectal resection.”

Literature inclusion criteria 
(1) Study type: All studies were observational cohort studies (either retrospective or prospective); (2) 
Research participants: The primary disease of all the research participants was CRC, including all 
malignant tumors occurring in the colon or rectum. It was clarified in the study that the patients were 
treated by surgical resection, and the resection operations included but was not limited to the following 
common laparoscopic operations: Right hemicolectomy, expanded right hemicolectomy, ileocolic 
resection, and left hemicolectomy; (3) Grouping or cohort division: There must be two or more definite 
cohorts in the study. The cohorts were grouped such that patients were divided into obese and non-
obese groups according to BMI ≥ 30 kg/m2 or BMI ≥ 25 kg/m2[8]; and (4) Outcome indicators: Short-
term prognosis indicators of the two groups, such as complication rate, mortality after surgery, 
reoperation rate, and hospital stay, must be provided in the study.

Literature exclusion criteria
(1) Patients with non-primary CRC; (2) Patients who did not provide the grouping criteria for obesity or 
for whom cohort data of obese and non-obese were not available; the patient type was visceral obesity; 
(3) The study type was a non-observational cohort study, such as a case study; and (4) Studies with 
missing outcome indicators and for which data were not available, such as studies with only long-term 
prognostic survival analysis and no short-term prognostic survival indicators.

Literature screening 
After literature retrieval, repetitive literature was excluded using software. The titles and abstracts were 
read by two researchers, and screening was conducted according to the inclusion and exclusion criteria. 
After the final literature was determined, the full text of the literature was obtained individually from 
the Internet. If the original text was not obtained, the author of the original text was contacted by phone 
or email to obtain the full text. The full texts of the articles were read for data extraction and further 
screening to remove articles with no data or incomplete indicators.

Literature quality and bias risk assessment 
Literature quality and bias risk assessment were performed using the Newcastle-Ottawa Scale[9] for 
quality analysis of the included literature. The scale was used to evaluate the object selection, compar-
ability, and outcome indicators in the literature. The maximum score was 9 points, and the quality was 
good, with a score of > 5 points. Higher scores indicated better literature quality and less bias, with a 
score of 5–7 indicating medium quality and 8–9 indicating high quality. Articles with scores < 5 were 
excluded.

Data extraction 
Two researchers independently extracted literature data: Study type, date of publication, study location, 
age of the patient, tumor type, tumor stage, BMI, intraoperative indicators, postoperative indicators, and 
prognosis indicators. After the two researchers completed data extraction, they cross-examined each 
other's results and discussed and finalized the differences generated.

Statistical methods
(1) The discrete variables were reported as effect quantity with OR and 95%CI; (2) Statistical 
comparisons were described using forest plot; (3) Literature heterogeneity was analyzed using I2 
method and Q-test, and I2 > 50% or P < 0.1 indicated the heterogeneity of the results; (4) In case of no 
heterogeneity between the articles, the fixed-effects model (Mantel–Haenszel) was used; in case of 
heterogeneity between the articles, the Dersimonian–Laird method was used; (5) Survey of hetero-
geneity: Subgroup analysis was used to investigate heterogeneity; (6) Meta-regression analysis was used 
to investigate factors that were significant for effect size; (7) Sensitivity analysis: Diagnostic tests were 
used to analyze studies that might have influenced the pooled results; literature was culled one by one 
and the combined effects of the remaining articles were calculated to identify the articles that most 
affected the results; and (8) Publication bias was detected using the Egger's test and results of 
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publication bias were presented using a trim-filled plot.

RESULTS
Literature screening results
As shown in Figure 1, which is a flow chart of the literature selection process, 873 articles were initially 
retrieved. After initial deduplication and screening, 18 articles[6,10-26] were included in the final 
screening. However, articles[16] lacking a short-term prognosis indicator and articles[19] whose data 
could not be obtained were excluded; finally, 16 articles were included. A total of 15588 patients (3775 
with obesity and 11813 without obesity) were included in the study. Among them, 12 articles used BMI 
≥ 30 kg/m2 and 4 articles used BMI ≥ 25 kg/m2 for the definition of obesity. Four patients underwent 
robotic colorectal surgery and 12 underwent conventional laparoscopic resection. The basic character-
istics, grouping information, and outcome indicator lists of all articles and patients are listed in Table 1.

Literature quality and bias assessment
Among the 16 included articles, 10[6,10-15,17,18,26] had a quality score of 8–9, with little bias and high 
quality. A total of six articles[20-25] were scored 6–7, with a small amount of bias and medium quality. 
The overall quality was good (Table 2).

Meta-analysis results
Total complication rate after surgery for CRC (Obese vs Non-obese): All articles[6,10-15,17,18,20-26] 
reported the total complication rates of patients with obesity and those without obesity after surgery. 
There was no statistical heterogeneity between the articles (I2 = 41%, P = 0.05). According to the fixed-
effects model and meta-analysis, the complication rate of patients with obesity after surgery was higher 
than that of patients without obesity [OR = 1.35, 95%CI: 1.23-1.48, Z = 6.25, P < 0.0001] (Figure 2).

Incidence of postoperative anastomotic leak in patients with CRC (Obese vs Non-obese): Twelve 
articles[10-15,17,20-23,26] reported the incidence of anastomotic leak in patients with obesity and those 
without obesity after surgery. There was no statistical heterogeneity between the articles (I2 = 0%, P = 
0.63). A fixed-effects model was used. The incidence of anastomotic leak in patients with obesity after 
surgery was not statistically different from that in patients without obesity according to the meta-
analysis [OR = 0.99, 95%CI: 0.70-1.41, Z = -0.06, P = 0.956] (Figure 3).

Incidence of SSI in patients with CRC after surgery (Obese vs Non-obese): The incidence of surgical 
site infection (SSI) between patients with obesity and those with obesity after surgery was reported in 13 
articles[6,10-15,17,20-23,26]. There was no statistical heterogeneity between the articles (I2 = 11%, P = 
0.33). According to the fixed-effects model and meta-analysis, the incidence of SSI in patients with 
obesity after surgery was higher than that in patients without obesity [OR = 1.43, 95%CI: 1.16-1.78, Z = 
3.31, P < 0.001] (Figure 4).

Reoperation rate after surgery for CRC (Obese vs Non-obese): Nine articles[6,10,11,13,14,17,24-26] 
reported the postoperative reoperation rates of patients with obesity and those without obesity. There 
was no statistical heterogeneity between the articles (I2 = 1%, P = 0.43). According to the fixed-effects 
model and meta-analysis, the reoperation rate of patients with obesity after surgery was higher than 
that of patients without obesity, but the difference was not statistically significant [OR = 1.15, 95%CI: 
0.92-1.45, Z = 1.23, P = 0.23] (Figure 5).

Postoperative mortality of patients undergoing CRC surgery (Obese vs Non-obese): Eleven articles[6,
10,11,13,14,17,18,20,22,24,25] reported the short-term mortality rates of patients with obesity and those 
without obesity after surgery. There was no statistical heterogeneity between the articles (I2 = 0%, P = 
0.46). Using a fixed-effects model and meta-analysis, it was found that the mortality rate of patients with 
obesity after surgery was lower than that of patients without obesity. However, the differences were not 
statistically significant [OR = 0.61, 95%CI: 0.35-1.06, Z = -1.75, P = 0.08], as shown in Figure 6.

Source survey of heterogeneity
Although there was no statistical heterogeneity between the articles in the analysis of the overall 
complication incidence index after surgery (I2 = 41%, P = 0.05), there was still some heterogeneity. We 
conducted subgroup analysis according to the “geographical location”, “surgery approach,” and “obese BMI
” and found that after the articles were grouped according to the study site and “geographical location,” 
the inter-group heterogeneity test between subgroups was P < 0.05, indicating that the “geographical 
location” of the study site was one of the sources of heterogeneity in this study, as shown in Table 3.

Meta-regression analysis
In the analysis of the overall complication incidence index after surgery, to understand the factors that 
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Table 1 Basic characteristics, patient characteristics, grouping information, surgical measures, and prognosis indicators of included 
articles

Ref. Country Patient's age 
(years)

Obesity 
definition

Overall number 
of people

Grouping 
number (O/N) Surgical measures Outcome 

indicators

Hannan et al[10], 
2022

Ireland 67 BMI: 30 kg/m2 107 34/73 Robotic colorectal 
surgery

a, b, c, d, e

Lagares-Garcia et al
[11], 2016

United 
States

59.9 ± 13.8 BMI: 30 kg/m2 67 34/33 Robotic colorectal 
surgery

a, b, c, d

Akiyoshi et al[12], 
2011

Japan 63.9 (23–91) BMI: 25 kg/m2 1,169 243/926 Laparoscopic 
colorectal resection

a, b, e

Merkow et al[13], 
2009

United 
States

68.02 ± 6.18 BMI: 30 kg/m2 1,679 607/1072 Laparoscopic 
colorectal resection

a, c, d, e

Choi et al[14], 2017 Korea 66.7 ± 11.2 BMI: 25 kg/m2 313 80/233 Laparoscopic 
colorectal resection

a, b, c, d, e

Zhang et al[15], 
2021

China 55 (36–78) BMI: 30 kg/m2 356 48/308 Laparoscopic 
colorectal resection

a, b, c, d, e

Yamashita et al[16], 
2021

Japan 70 (24–96) BMI: 25 kg/m2 1,648 313/1335 Laparoscopic 
colorectal resection

a, b, e

Bège et al[18], 2009 France 62 ± 10.7 BMI: 30 kg/m2 210 24/186 Laparoscopic 
colorectal resection

a, b, c, d, e

Hede et al[19], 2015 Sweden 72.7 ± 13.1 BMI: 30 kg/m2 6,675 1528/5147 Laparoscopic 
colorectal resection

a, d

Makino et al[21], 
2014

United 
States

67.5 ± 11.7 BMI: 30 kg/m2 152 76/76 Laparoscopic 
colorectal resection

a, b, d, e

Bamboat et al[22], 
2012

United 
States

65 BMI: 30 kg/m2 245 68/177 Laparoscopic 
colorectal resection

a, b, e

Miyamoto et al[23], 
2014

Japan 65.9 ± 9.6 BMI: 25 kg/m2 561 140/421 Laparoscopic 
colorectal resection

a, b, d, e

Bayraktar et al[24], 
2018

Turkey 60 ± 11 BMI: 30 kg/m2 101 30/71 Robotic colorectal 
surgery

a, b, e

Poulsen et al[25], 
2012

Denmark 69 (37–97) BMI: 30 kg/m2 425 93/332 Laparoscopic 
colorectal resection

a, c, d

Bell et al[26], 2018 Australia 71.6 BMI: 30 kg/m2 1464 299/1165 Laparoscopic 
colorectal resection

a, c, d

Peacock et al[27], 
2020

United 
States

54.1 ± 12.5 BMI: 30 kg/m2 533 161/372 Robotic colorectal 
surgery

a, b, c, e

O/N: Obese/Non-obese; SSI: Surgical site infection; a: Postoperative complication rate; b: Anastomotic leak rate; c: 30-d reoperation rate; d: 30-d mortality 
rate; e: SSI rate.

may affect the results of Pooled ES, we used the "year of publication,” "sample size," and "patient's age" to 
regression pooled ES, and found that none of the three factors had a statistically significant effect on the 
results (P > 0.05), which indicates that none of the three factors was able to affect the results Figure 7.

Sensitivity analysis
The results of the analysis of the postoperative complication rate indicators were verified using 
sensitivity diagnosis, and it was found that the literature significantly affected the results, which might 
be related to the fact that the sample size of the literature was much larger than that of other studies
[18]. After literature[18] was excluded, the remaining 15 studies were excluded individually, and no 
significant deviations were found, indicating that the final pool result was stable, as shown in Figure 8.

Analysis of publication bias
In the analysis of the incidence indicators of postoperative complications, publication bias was detected 
using Egger’s t-test, with t = 0.43 and P = 0.20, indicating no significant left-right asymmetry in the 
funnel plot, as shown in Figure 9.
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Table 2 Quality Assessment Based on New Castle–Ottawa Scale

Ref. Case selection (/4) Comparability (/2) Outcome indicators (/3) Total score (/9)

Hannan et al[10], 2022 4 2 3 9

Lagares-Garcia et al[11], 2016 4 2 2 8

Akiyoshi et al[12], 2011 4 2 2 8

Merkow et al[13], 2009 4 2 3 9

Choi et al[14], 2017 4 2 2 8

Zhang et al[15], 2021 4 2 2 8

Yamashita et al[16], 2021 4 2 3 9

Bège et al[18], 2009 4 2 2 8

Hede et al[19], 2015 4 2 3 9

Makino et al[21], 2014 3 2 2 7

Bamboat et al[22], 2012 3 2 2 7

Miyamoto et al[23], 2014 2 2 2 6

Bayraktar et al[24], 2018 2 2 2 6

Poulsen et al[25], 2012 3 2 2 7

Bell et al[26], 2018 2 2 2 6

Peacock et al[27], 2020 4 2 2 8

Table 3 Subgroup analysis of indicators of overall complication incidence after surgery

Heterogeneity
Grouping number Subgroup grouping method Subgroup Number of articles Effect size

I2 (%) tau2

Europe 6 OR = 1.59, (1.40, 1.80) 0 0

North America 5 OR = 1.14, (0.94, 1.37) 0 0

1 Geographical location

Asia 5 OR = 1.13, (0.84, 1.52) 35.4 0.04

Robotic colorectal surgery 4 OR = 1.18, (0.85, 1.64) 0 02 Surgery approach

Laparoscopic colorectal resection 12 OR = 1.28, (1.08, 1.51) 53.3 0

30 kg/m2 12 OR = 1.34, (1.14, 1.57) 21.8 0.023 Obese body mass index

25 kg/m2 4 OR = 1.14, (0.81, 1.58) 51.3 0.06

DISCUSSION
Over the past few years, overweight and obesity have gradually become widespread epidemics. Obesity 
is related to the occurrence of several diseases. In addition to cardiovascular and cerebrovascular 
diseases, obesity is closely related to the occurrence of many cancers, including colorectal, endometrial, 
and breast cancers[27,28]. However, studies on obesity and surgical prognosis of these tumors are rare 
and controversial.

To explore the impact of being overweight on the short-term prognosis of CRC surgery, 16 observa-
tional cohort studies with 15588 participants were included in this meta-analysis. The results showed 
that being overweight can increase the overall incidence of complications after CRC surgery and the 
incidence of SSI. However, the impact on the incidence of anastomotic leak, reoperation rate, and 
mortality was not obvious. In recent years, laparoscopic colorectal cancer resection has been widely 
used in clinical colorectal cancer radical surgery because of its small wound, open operation field, few 
complications, rapid postoperative recovery, and other advantages, and its short-term and long-term 
efficacy has been widely recognized worldwide[29]. However, for some patients with CRC, the tumor 
size is relatively large and the visual field during laparotomy is poor. As the operation involves the 
anatomy and root treatment of multiple important blood vessels, such as ileocolic and colonic vessels, 
the difficulty of completing the operation under laparoscopy is greatly increased. In addition, with 
changes in the dietary habits of people, an increasing number of people are becoming obese. Obesity is 
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Figure 1  Literature selection flow chart.

Figure 2  Comparison of total complication rates after surgery in patients with colorectal rectal cancer (Obese VS Non-obese).

not only an induction factor for multiple internal medicine diseases but also has many negative effects 
on surgery[30]. Patients with obesity and CRC are very likely to suffer from severe vascular injury 
during surgery due to abdominal fat accumulation, mesenteric fat hypertrophy, and narrow space in the 
abdominal cavity, which makes laparoscopic radical resection difficult. Obesity may also result in 
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Figure 3  Comparison of the incidence of anastomotic leak after surgery in patients with colorectal rectal cancer (Obese VS Non-obese).

Figure 4  Comparison of surgical site infection incidence in patients with colorectal rectal cancer after surgery (Obese VS Non-obese).

reduced oxygen circulation in wounds, insufficient collagen synthesis, insufficient antibiotic concen-
tration, and impaired immune function, which make patients vulnerable to infection, causing complic-
ations, such as incision infection, intestinal obstruction, and anastomotic leak, which prolong the hospit-
alization time of patients and increase reoperation and mortality rates[4].

In this study, we conducted a regression analysis of the three factors that may affect the results of the 
meta-analysis, including "year of publication,” "sample size,” and "patient's age" and found that none of the 
three factors could affect the results of the meta-analysis. In the stability analysis, we removed the large 
sample literature that may have affected the results and found that the results were not fundamentally 
reversed. Publication bias analysis showed that there was no statistically significant asymmetry on 
either side of the funnel, which indicated that the results of this study were stable and reliable, and the 
evidence was sufficient.

In this study, we adopted a subgroup analysis approach to explore the sources of heterogeneity in the 
meta-analysis. As some included studies adopted BMI ≥ 30 kg/m2 as the definition of obesity, while 
others adopted BMI ≥ 25 kg/m2 as the definition of obesity, it is very likely that the different BMI 
definitions of obesity increased the heterogeneity between the articles. The World Health Organization 
defines grade I obesity as BMI of 30 kg/m2 and above, grade II obesity as BMI 35.00–39.99 kg/m2, and 
grade III obesity as BMI ≥ 40.00 kg/m2. However, due to the prevalence of obesity among different 
populations and different understandings of obesity, it is also common to adopt BMI ≥ 25 kg/m2 as the 
definition of obesity in regions (such as some countries in East Asia)[31]. However, in this subgroup 
analysis, it was found that the heterogeneity between the two standard groups was not statistically 
significant, which indicates that regardless of which definition standard was adopted, it had little 
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Figure 5  Comparison of the incidence of reoperation after operation in patients with colorectal rectal cancer (Obese VS Non-obese).

Figure 6  Comparison of mortality rates after surgery in patients with colorectal rectal cancer (Obese VS Non-obese).

Figure 7 Meta-regression analysis of indicators of postoperative complication rate: Publication year (P = 0.69), sample size (P = 0.10), 
and patient age factors (P = 0.40).

impact on the results.
We further divided the 16 articles into three regions, namely Europe, America, and Asia, according to 

the regions where the research was conducted. The subgroup analysis found that the heterogeneity 
among the groups in the three regions was statistically significant and that the ethnic groups in the three 
regions had significant effects on the results of the meta-analysis. Studies have suggested that East 
Asian populations are highly vulnerable to obesity and cardiovascular diseases, which may be related to 
the surgical prognosis of CRC. However, the specific mechanisms require further investigation.



Li Y et al. BMI and colorectal cancer surgery prognosis

WJCC https://www.wjgnet.com 2775 April 26, 2023 Volume 11 Issue 12

Figure 8  Sensitivity analysis of postoperative complication incidence index.

In recent years, great progress has been made in the robot-assisted radical resection of CRC. Pantelei-
monitis et al[32] in their research compared it with conventional laparoscopic surgery and found that for 
patients with obesity, robot-assisted colorectal cancer surgery compared with laparoscopic surgery had 
a shorter hospital stay and a lower readmission rate of 30 d; however, the operation time was longer. 
This suggests that robot-assisted colorectal cancer surgery may have a better prognosis than laparo-
scopic surgery for patients with obesity; however, the heterogeneity between the two surgeries was not 
statistically significant in this subgroup analysis, and there was no significant difference between the 
total complication rates of the two surgeries. Therefore, the advantages of robot-assisted colorectal 
surgery require further studies and validation using different research indicators.
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Figure 9  Trim-filled funnel plot of complication incidence after surgery.

Although the sample size included in this study was sufficient and the results of the sensitivity 
analysis were stable, there were still some limitations. First, the prognostic indicators were not complete 
enough, and there were no informative indicators, such as the patient's hospital stay, postoperative 
urinary tract infection, and acute renal failure; Second, the included studies were observational cohort 
studies, and process control for the studies was insufficient. Some patients who switched to laparotomy 
when laparoscopic surgery was ineffective were considered to have undergone laparoscopic surgery; 
and Third, some patients with benign tumors in some studies were included in this meta-analysis, and 
there may be some bias. Thus, further research on this topic is warranted.

CONCLUSION
Obesity (excessive BMI) can increase the overall complication and SSI rates of patients with CRC after 
radical surgery but has no significant effect on the incidence of anastomotic leak, reoperation rate of 
patients, and short-term mortality rate.

ARTICLE HIGHLIGHTS
Research background
Obesity is a state in which excess heat is converted into excess fat, which accumulates in the body and 
may cause damage to multiple organs of the circulatory, endocrine, and digestive systems. Studies have 
shown that the accumulation of abdominal fat and mesenteric fat hypertrophy in patients with obesity 
makes laparoscopic surgery highly difficult, which is not conducive to operation and affects patient 
prognosis. However, there is still controversy regarding these conclusions.

Research motivation
Research on the state of obese patients converting excess heat into excess fat, which can accumulate in 
the body and cause damage to multiple organs of the circulatory, endocrine, and digestive systems. 
Abdominal fat accumulation and mesenteric fat in obese patients make laparoscopic surgery difficult, 
detrimental to surgery, and affecting patient prognosis.

Research objectives
To explore the relationship between body mass index (BMI) and short-term prognosis after surgery for 
colorectal cancer.

Research methods
PubMed, Embase, Ovid, Web of Science, CNKI, and China Biology Medicine Disc databases were 
searched to obtain relevant articles on this topic. After the articles were screened according to the 
inclusion and exclusion criteria and the risk of literature bias was assessed using the Newcastle-Ottawa 
Scale, the prognostic indicators were combined and analyzed.

Research results
A total of 16 articles were included for quantitative analysis, and 15588 patients undergoing colorectal 
cancer surgery were included in the study, including 3775 patients with obesity and 11813 patients 
without obesity. Among them, 12 articles used BMI ≥ 30 kg/m2 and 4 articles used BMI ≥ 25 kg/m2 for 
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the definition of obesity. Four patients underwent robotic colorectal surgery, whereas 12 underwent 
conventional laparoscopic colorectal resection. The quality of the literature was good. Meta-combined 
analysis showed that the overall complication rate of patients with obesity after surgery was higher than 
that of patients without obesity [OR = 1.35, 95%CI: 1.23-1.48, Z = 6.25, P < 0.0001]. The incidence of 
anastomotic leak after surgery in patients with obesity was not significantly different from that in 
patients without obesity [OR = 0.99, 95%CI: 0.70-1.41), Z = -0.06, P = 0.956]. The incidence of surgical site 
infection (SSI) after surgery in patients with obesity was higher than that in patients without obesity 
[OR = 1.43, 95%CI: 1.16-1.78, Z = 3.31, P < 0.001]. The incidence of reoperation in patients with obesity 
after surgery was higher than that in patients without obesity; however, the difference was not statist-
ically significant [OR = 1.15, 95%CI: 0.92-1.45, Z = 1.23, P = 0.23]; Patients with obesity had lower 
mortality after surgery than patients without obesity; however, the difference was not statistically 
significant [OR = 0.61, 95%CI: 0.35-1.06, Z = -1.75, P = 0.08]. Subgroup analysis revealed that the 
geographical location of the institute was one of the sources of heterogeneity. Robot-assisted surgery 
was not significantly different from traditional laparoscopic resection in terms of the incidence of 
complications.

Research conclusions
Obesity increases the overall complication and SSI rates of patients undergoing colorectal cancer 
surgery but has no influence on the incidence of anastomotic leak, reoperation rate, and short-term 
mortality rate.

Research perspectives
Colorectal rectal cancer (CRC) is a common malignant tumor and ranks third in the incidence of 
malignant tumors worldwide; it is second only to lung and breast cancers, with a mortality rate of 
approximately 8% of all malignant tumors. Similar to other malignancies, the cause of CRC remains 
unclear and can occur anywhere in the colon or rectum; however, it is most common in the rectum and 
sigmoid colon, whereas the remainder is found sequentially in the cecum, ascending, descending, and 
transverse colon. Surgical treatment still remains the radical treatment of CRC, and radical resection of 
intestinal cancer is defined as the removal of macroscopic tumors, including primary and draining 
lymph nodes. Although the lesion can be removed during surgery, complete removal is still difficult in 
patients with extensive local disease. For patients with advanced CRC, the tumor size is relatively large, 
with high vascular variation, and the visual field of laparotomy is poor, making the surgery difficult. In 
recent years, laparoscopy has emerged as an auxiliary operation with the advantages of a small surgical 
wound, an open operation field, and rapid postoperative recovery. It has been gradually applied to 
radical resection of CRC and has achieved an ideal clinical effect.
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