
World Journal of
Diabetes

ISSN 1948-9358 (online)

World J Diabetes  2024 November 15; 15(11): 2157-2271

Published by Baishideng Publishing Group Inc



WJD https://www.wjgnet.com I November 15, 2024 Volume 15 Issue 11

World Journal of 

DiabetesW J D
Contents Monthly Volume 15 Number 11 November 15, 2024

EDITORIAL

Diabetes and obesity: A debate on bariatric interventions and its implications2157

Tatmatsu-Rocha JC, Lima da Silva MR

Diabetes mellitus and comorbidities in elderly people from the Lugu community: A critical-reflective 
analysis

2162

Tatmatsu-Rocha JC, Gomes-Pinto JC

Glucagon-like peptide-1 agonists: Role of the gut in hypoglycemia unawareness, and the rationale in type 
1 diabetes

2167

Mirghani HO

Targeting neuronal PAS domain protein 2 and KN motif/ankyrin repeat domains 1: Advances in type 2 
diabetes therapy

2173

Cheng CH, Hao WR, Cheng TH

Macrophages: Key players in diabetic wound healing2177

Zhou X, Guo YL, Xu C, Wang J

EXPERT CONSENSUS

Guidelines and consensus: Jejunoileostomy for diabetes mellitus-surgical norms and expert consensus 
(2023 version)

2182

Shen JW, Ji CY, Fang XD, Yang B, Zhang T, Li ZC, Li HZ, Liu ZY, Tang J, Liao CW, Lu JZ, Yang X, Zhang XG

REVIEW

Autophagy-dependent ferroptosis may play a critical role in early stages of diabetic retinopathy2189

Sun WJ, An XD, Zhang YH, Tang SS, Sun YT, Kang XM, Jiang LL, Zhao XF, Gao Q, Ji HY, Lian FM

ORIGINAL ARTICLE

Basic Study

Effect of exercise during pregnancy on offspring development through ameliorating high glucose and 
hypoxia in gestational diabetes mellitus

2203

Tang YB, Wang LS, Wu YH, Zhang LX, Hu LY, Wu Q, Zhou ML, Liang ZX

Tiliroside protects against diabetic nephropathy in streptozotocin-induced diabetes rats by attenuating 
oxidative stress and inflammation

2220

Shang Y, Yan CY, Li H, Liu N, Zhang HF



WJD https://www.wjgnet.com II November 15, 2024 Volume 15 Issue 11

World Journal of Diabetes
Contents

Monthly Volume 15 Number 11 November 15, 2024

LETTER TO THE EDITOR

Role of intestinal glucagon-like peptide-1 in hypoglycemia response impairment in type 1 diabetes2237

Cheng CH, Hao WR, Cheng TH

Atrial fibrillation and prediabetes: Interplay between left atrium and systemic diseases2242

Hung MJ

Glymphatic system function in diverse glucose metabolism states2245

Byeon H

Relationship between age and subfoveal choroidal thickness and its clinical implications2251

Sinha S, Nishant P, Morya AK, Singh A

Bariatric and endo-bariatric interventions for diabetes: What is the current evidence?2255

Mondal S, Ambrose Fistus V, Pappachan JM

Stem cell exosomes: New hope for recovery from diabetic brain hemorrhage2264

Cheng CH, Hao WR, Cheng TH



WJD https://www.wjgnet.com III November 15, 2024 Volume 15 Issue 11

World Journal of Diabetes
Contents

Monthly Volume 15 Number 11 November 15, 2024

ABOUT COVER

Peer Review of World Journal of Diabetes, Dimiter Avtanski, PhD, Director, Endocrine Research Laboratory, 
Friedman Diabetes Institute, Lenox Hill Hospital, New York, NY 10022, United States. davtanski@northwell.edu

AIMS AND SCOPE

The primary aim of World Journal of Diabetes (WJD, World J Diabetes) is to provide scholars and readers from various 
fields of diabetes with a platform to publish high-quality basic and clinical research articles and communicate their 
research findings online. 
  WJD mainly publishes articles reporting research results and findings obtained in the field of diabetes and 
covering a wide range of topics including risk factors for diabetes, diabetes complications, experimental diabetes 
mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, gestational diabetes, diabetic angiopathies, diabetic 
cardiomyopathies, diabetic coma, diabetic ketoacidosis, diabetic nephropathies, diabetic neuropathies, Donohue 
syndrome, fetal macrosomia, and prediabetic state.

INDEXING/ABSTRACTING

The WJD is now abstracted and indexed in Science Citation Index Expanded (SCIE, also known as SciSearch®), 
Current Contents/Clinical Medicine, Journal Citation Reports/Science Edition, PubMed, PubMed Central, 
Reference Citation Analysis, China Science and Technology Journal Database, and Superstar Journals Database. 
The 2024 Edition of Journal Citation Reports® cites the 2023 journal impact factor (JIF) for WJD as 4.2; JIF without 
journal self cites: 4.1; 5-year JIF: 4.2; JIF Rank: 40/186 in endocrinology and metabolism; JIF Quartile: Q1; and 5-
year JIF Quartile: Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yu-Xi Chen; Production Department Director: Xu Guo; Cover Editor: Jia-Ru Fan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-9358 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

June 15, 2010 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Lu Cai, Md. Shahidul Islam, Michael Horowitz https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-9358/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 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/1948-9358/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


WJD https://www.wjgnet.com 2255 November 15, 2024 Volume 15 Issue 11

World Journal of 

DiabetesW J D
Submit a Manuscript: https://www.f6publishing.com World J Diabetes 2024 November 15; 15(11): 2255-2263

DOI: 10.4239/wjd.v15.i11.2255 ISSN 1948-9358 (online)

LETTER TO THE EDITOR

Bariatric and endo-bariatric interventions for diabetes: What is the 
current evidence?

Sunetra Mondal, Vanessa Ambrose Fistus, Joseph M Pappachan

Specialty type: Endocrinology and 
metabolism

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

Peer-review model: Single blind

Peer-review report’s classification
Scientific Quality: Grade B 
Novelty: Grade B 
Creativity or Innovation: Grade B 
Scientific Significance: Grade B

P-Reviewer: Wu Y

Received: August 1, 2024 
Revised: September 11, 2024 
Accepted: September 18, 2024 
Published online: November 15, 
2024 
Processing time: 76 Days and 14.1 
Hours

Sunetra Mondal, Department of Endocrinology, NRS Medical College and Hospital, Kolkata 
700014, West Bengal, India

Vanessa Ambrose Fistus, Department of Medicine, Royal Preston Hospital, Lancashire 
Teaching Hospitals NHS Trust, Preston PR2 9HT, Lancashire, United Kingdom

Joseph M Pappachan, Department of Endocrinology and Metabolism, Lancashire Teaching 
Hospitals NHS Trust, Preston PR2 9HT, Lancashire, United Kingdom

Joseph M Pappachan, Faculty of Science, Manchester Metropolitan University, Manchester 
M15 6BH, United Kingdom

Joseph M Pappachan, Department of Endocrinology, Kasturba Medical College, Manipal 
University, Manipal 576104, India

Co-first authors: Sunetra Mondal and Vanessa Ambrose Fistus.

Corresponding author: Joseph M Pappachan, MD, FRCP, Academic Editor, Consultant 
Endocrinologist, Professor, Department of Endocrinology and Metabolism, Lancashire 
Teaching Hospitals NHS Trust, Sharoe Green Lane, Preston PR2 9HT, Lancashire, United 
Kingdom. drpappachan@yahoo.co.in

Abstract
Bariatric interventions have shown the best therapeutic benefits in individuals 
with obesity. They can be classified into surgical procedures (bariatric/metabolic 
surgery) and endoscopic procedures. Common surgical procedures include sleeve 
gastrectomy, Roux-en-Y gastric bypass, bilio-pancreatic diversion with or without 
duodenal switch and Stomach Intestinal Pylorus Sparing Surgery. Endoscopic 
procedures include intragastric balloons, transpyloric shuttle, endoscopic gastro-
plasties, aspiration therapy, duodenal mucosal resurfacing, duodeno-jejunal 
bypass liner, gastro-duodeno-jejunal bypass and incisionless magnetic anasto-
mosis system among others. However, these procedures are limited by lack of 
wide availability, high costs, immediate and long-term complications and poor 
acceptability in some regions. Weight re-gain is a common concern and revisional 
metabolic surgery is often required. Appropriate pre-operative evaluation and 
correction of nutritional deficiencies post-surgery are very important. The most 
appropriate procedure for a person would depend on multiple factors like the 
intended magnitude of weight-loss, comorbidities and surgical fitness, as well as 
choice of the patient. Recently, glucagon-like insulinotropic peptide-1 receptor 
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agonists (GLP) and the GLP-1/gastric inhibitory polypeptide co-agonist–Tirzepatide have shown remarkable 
weight loss potential, which is at par with bariatric interventions in some patients. How far these can help in 
avoiding invasive bariatric procedures in near future remains to be explored. An updated and comprehensive 
clinical review by He et al in the recent issue of World Journal of Diabetes address has addressed the avenues and 
challenges of currently available bariatric surgeries which will enable clinicians to make better decisions in their 
practice, including their applicability in special populations like the elderly and pediatric age groups, type 1 
diabetes mellitus, and non-diabetics.

Key Words: Bariatric surgery; Bariatric endoscopy; Obesity; Type 2 diabetes mellitus; Metabolic benefits

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

Core Tip: Bariatric intervention by invasive or endoscopic procedures can result in substantial weight loss and metabolic 
benefits like glycemic control in patients with obesity. However, their availability, immediate and long-term complications, 
cost, and weight regain are challenges. In their updated and comprehensive clinical review in the recent issue of World 
Journal of Diabetes, He et al has discussed the nitty-gritty of the currently available bariatric surgeries, including post-
operative monitoring and applicability in special populations like the elderly, adolescents, type 1 diabetes mellitus, and non-
diabetics.
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TO THE EDITOR
The obesity tsunami has devastated the global healthcare budget in the recent years with a wide range of adiposity-
related adverse health consequences including type 2 diabetes mellitus (T2DM), hypertension, metabolic dysfunction-
associated fatty liver disease, obstructive sleep apnoea (OSA), polycystic ovary syndrome and a variety of obesity 
associated cancers[1,2]. Obesity and excess adiposity are associated with marked reduction of the quality-adjusted life 
years and the average life expectancy in the victims unless timely therapeutic interventions are enforced including 
lifestyle changes, pharmacotherapy and/or bariatric procedures.

Although bariatric interventions are the best management strategy associated with best therapeutic benefits in 
individuals with obesity, these surgical procedures are not simple and easy for everyone with the disease. Lack of wide 
availability in many clinical settings, high costs associated with the procedures, immediate and long-term complications 
associated with these interventions and poor acceptability by some of the patients are some of the constraints of bariatric 
interventions in day-to-day clinical practice[3,4]. It is important to assess the benefits and potential barriers to various 
bariatric interventions to appraise the current evidence for making informed clinical practice decisions between 
healthcare providers and patients, the theme of this editorial on a clinical review by He et al[5] published in a recent issue 
of World Journal of Diabetes.

Types of bariatric interventions and the metabolic implications
Bariatric procedures can be broadly classified into surgical procedures (bariatric or metabolic surgery) and endoscopic 
interventions (bariatric endoscopy). The decision regarding the appropriateness of these procedures depends on multiple 
factors such as the degree of intended weight loss, patients’ choice, the comorbidities to be addressed, and the surgical 
fitness of the patient for the individual procedure[3].

Surgical interventions
The surgical procedures can be subdivided into restrictive, malabsorptive and combined procedures[3,4]. Again the 
choice of the procedures depends on the factors mentioned above. One of the earliest surgical procedures among these 
was the placement of a laparoscopic adjustable gastric band (LAGB). Because of the relatively poor weight loss outcomes 
and complications with this surgery, LAGB is not favored by most center currently and not discussed here.

Sleeve gastrectomy: In this restrictive procedure, about 80% of the stomach is removed usually on the side of greater 
curvature to convert the stomach into a sleeve-like tube to reduce the storage capacity of the gastric reservoir[3-7]. The 
weight loss is not only from the reduced food portion size consumed by the patient, but also because of various hormonal 
changes including ghrelin, the hunger hormone mainly produced from the greater curvature of stomach. Both laparo-
scopic and robotic sleeve gastrectomy (SG) are associated with comparable efficacy and safety outcomes as shown by a 
recent systematic review[7]. However, longer procedural time, duration of hospitalization, and expenditure were the 
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disadvantages of robotic SG which are expected to come down with further refinement of these procedures and more 
experience in future. Bleeding, leak from the anastomotic site, and gastro-oesophageal reflex disease (GORD) are the 
major adverse complications associated with SG. Mean percentage long term weight loss observed with SG was −18.67% 
(95%CI: −27.53%−9.81%) and T2DM remission was 42% (95%CI: 29%–56%) in a recent meta-analysis[6].

Roux-en-Y gastric bypass: This malabsorptive procedure results in nutrient deficit resulting in higher weight loss 
compared to SG as the proximal small gut from which most of the nutrient absorption occurs is bypassed. The mean 
percentage long-term weight loss and diabetes remission of −25.37% (95%CI: −28.88%−21.87%) and 47% (95%CI: 
36%–59%) were observed in patients receiving this procedure[6]. However, higher short-term complications (15%) 
compared to SG (9%) were encountered in the Roux-en-Y gastric bypass (RYGB) group.

Biliopancreatic diversion with duodenal switch: This surgical technique is somewhat similar to RYGB but bypasses 
approximately 75% of the proximal small intestine resulting in much higher weight loss and multi-nutrient deficit[3,4]. 
Mean loss of excess body weight of 75%–80% on long term follow up[8], and mean T2DM remission in 54.12% at 3 years
[9], were observed in patients. Because of the profound multi-nutrient deficits and extremely profound weight loss, this 
method is not often preferred by most patients and bariatric experts[10]. Therefore, the procedure may now be considered 
only for those patients with extreme obesity.

Stomach intestinal pylorus sparing surgery: This is a relatively new technique with modifications in the original 
duodenal switch procedure to reduce the complication rate. In a retrospective analysis of 123 patients undergoing 
stomach intestinal pylorus sparing surgery (SIPS) at two center, by the end of one year, there was a mean reduction of 
body mass index (BMI) by 19 units kg/m2, equaling almost 38% of total weight loss and 72% of excess weight loss (EWL)
[11]. In a more recent prospective study on 185 patients undergoing SIPS, the mean weight loss at the end of 12 months 
was 35.6%, amounting to a weight reduction of 51.3 kg and BMI reduction of 17.8 kg/m2 which were maintained for all 
the patients who completed 24-months follow-up as well. Resolution of OSA, hypertension, T2D, and dyslipidemia were 
seen in 59.2%, 32.7%, 93.1%, and 87.6% respectively, at 12 months and maintained at 24 months. Complications were rare 
and not serious and nutritional deficiencies were not seen[12]. Also, a comparative retrospective matched cohort analysis 
of SIPS vs BPDDS showed similar weight loss with both procedures with lesser complication rates with SIPS vs the latter
[13] (Figure 1).

Bariatric endoscopy
These procedures can be restrictive, malabsorptive or endoscopic revision procedures after previous bariatric surgery–for 
various reasons like weight regain, correction of complications of previous surgery or additional interventions to boost 
the benefits of previous surgery.

Intragastric balloon: By inserting saline/gas-filled silicon balloon(s) into the stomach, the capacity of the organ can be 
restricted, and the patient feel fullness after eating minimal amount of food. Intragastric balloon (IGB) also increases the 
gastric emptying time and results in significant weight loss depending on the gastric volume occupied by the IGB device
[14]. Contraindications for use of IGB include gastric/oesophageal ulcers/varices, large hiatus hernia (> 5 cm), previous 
gastric surgery and anticoagulation therapy. The balloon should be removed at 6-12 months after insertion and patients 
often regain weight after IGB removal[14]. A recent meta-analysis of randomized controlled trials (RCTs) showed excess 
body weight loss of 17.11% (95%CI: 9.5%–24.8%) compared to lifestyle interventions and total body weight loss (TBWL) 
of 6.37% (3.4%–9.4%) at 6 months and TBWL of 4.13% (3.4%–4.9%) at 12 months[15]. Although there is not enough data 
on diabetes remission based on RCTs with the IGB use, an improvement of T2DM and other metabolic parameters are 
expected with significant weight loss. IGB is often used as a bridging procedure in morbidly obese individuals with very 
high BMI prior to a major bariatric procedure to improve the surgical outcomes[16].

Transpyloric shuttle: This device contains one large and a small bulb, made of silicon, connected by a tether placed 
endoscopically in the stomach for 12 months[17]. The gastric peristalsis after food intake propels the small bulb toward 
the pylorus which causes temporary gastric outlet obstruction, and delays food transit to duodenum, thereby causes 
calorie restriction. Patients treated with transpyloric shuttle (TPS) had a 9.3% TBWL, and 40% of them achieved ≥ 10% of 
TBWL (vs 14% in controls) at 12 months, making this an attractive option for people with obesity not willing for bariatric 
surgery or as an interim procedure in those with morbid obesity prior to definitive surgery[14,17]. Although there is not 
enough data on diabetes remission or improvement, improvements in metabolic parameters including T2DM is expected 
in patients with TPS. Abdominal discomfort was the main adverse event requiring early device removal in approximately 
10% of patients[14].

Endoscopic gastroplasties: The stomach capacity is reduced in these procedures as in surgical SG through various 
methods such as suturing/stapling of the stomach endoscopically[14,17]. Significant improvements in short term and 
long-term weight loss and metabolic co-morbidities were seen in patients undergoing these procedures. A mean TBWL of 
15.9%, with 90% of participants maintaining 5% TBWL and 61% maintaining 10% TBWL, was observed at 5 years in a 
recent long-term prospective study involving 216 patients[18]. A recent systematic review and meta-analysis showed that 
resolution of metabolic comorbidities such as T2DM, hypertension, dyslipidemia and OSA occurred in 55.4%, 62.8%, 
56.3% and 51.7% respectively (in four studies involving 480 participants)[19].

Aspiration therapy: In this technique, a percutaneous endoscopic gastrostomy tube placed in the stomach that connected 
to an external device for aspiration of approximately 30% of the gastric contents after every meal resulting in caloric 
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Figure 1 Schematic representation of different surgical bariatric surgical procedures. A: Adjustable gastric band; B: Sleeve gastrectomy; C: Roux-
en-Y gastric bypass; D: Bilio-pancreatic diversion with duodenal switch; E: One-anastomosis gastric bypass; F: Single anastomosis duodeno-ileal bypass with sleeve 
gastrectomy.

restriction[14,17]. The device (Aspire Assist® System; Aspire Bariatrics, Inc. King of Prussia, PA, United States) has Food 
and Drug Administration approval for use in patients with class II and III obesity. The mean weight loss associated with 
this technique was found to be 10.4% (95%CI: 7.0%-13.7%) in a meta-analysis[20]. Although data on remission/im-
provement of metabolic co-morbidities is not available based on RCTs, long term observational studies, significant 
improvement of these are expected with weight loss of > 10%.

Duodenal mucosal resurfacing: This is a catheter-based hydrothermal ablation technique for the duodenal mucosa 
between the ampulla of Vater and ligament of Treitz to reduce secretion of incretin hormone, gastric inhibitory poly-
peptide (GIP) which increases insulin resistance and is primarily designed for treatment of T2DM[14]. Duodenal mucosal 
resurfacing (DMR) was found to be associated with improvements in HbA1c, fasting plasma glucose and hepatic steatosis 
in a recent systematic review[21]. The study also concluded that 86% patients could discontinue insulin use when treated 
with newer antidiabetic agents after DMR. Abdominal discomfort and hypoglycemia were reported in 18% and 7.7% 
respectively in the first 30 days after DMR[14].

Duodenal-jejunal bypass liner: Placement of this device causes malabsorption of dietary contents from the proximal gut 
where maximum absorption of both micro- and macro-nutrients occurs in human beings. Popularized for clinical use in 
the brand name Endo Barrier® (GI Dynamics, Boston, MA, United States), is a 60 cm long flexible Teflon-coated tube, 
placed endoscopically and anchored to the duodenal bulb. The duodenal-jejunal bypass liner (DJBL) is usually removed 
after 12 months of placement[14]. The device works like RYGB as it prevents food items contacting the duodenal mucosal 
absorptive area to deliver nutrients to the proximal jejunum. A recent systematic review of 10 RCTs including 681 
patients showed that DJBL use was associated with an EWL of 11.4% (95%CI: 7.75%–15.03%) with higher percentage 
reduction of HbA1c compared to the control group (-2.73 ± 0.5 vs -1.73 ± 0.4)[22]. Severe adverse events occurred in 19.7% 
of participants.

Gastroduodenojejunal bypass: This is a longer tube (120 cm) directly delivering the food items to jejunum mimicking 
RYGB without nutrient contact in the stomach or duodenum. This fluoropolymer sleeve (Endo Bypass System, ValenTx, 
Maple Grove, MN, United States) is anchored in the gastro-oesophageal junction endoscopically and removed after 12 
months[14]. Although there are not many studies on the metabolic and weight loss benefits associated with this 
intervention, one small study showed promising results with 54% reduction in EWL at 12 months with maintenance of 
30% EWL at 14 months after explanation of the device[14,23]. Improvement of metabolic comorbidities such as T2DM, 
hypertension, dyslipidemia with reduction of medications was observed in 70% of participants in this study.
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Figure 2 Schematic representation of different endoscopic bariatric surgical procedures. A: Intragastric balloon; B: Transplycoric bulb; C: 
Duodenojejunal bypass liner; D: Percutaneous endoscopic aspiration therapy; E: Duodenal mucosal resurfacing.

The incisionless magnetic anastomosis system: This novel technique involves creation of an anastomosis using two 
octagonal magnets simultaneously by causing local tissue necrosis without any surgical incision in the intestine. These 
magnets are delivered into the proximal jejunum by enteroscopy and terminal ileum with colonoscopy simultaneously
[14]. These magnets are usually expelled in the stool within 2 weeks once the anastomosis is completed. Incisionless 
magnetic anastomosis system (IMAS) results in nutrient and bile acid diversion into the ileum and thereby malnutrition 
and weight loss. IMAS was shown to be associated with a TBWL of 14.6% and an EWL of 40.2% in a pilot study with 
average participant BMI of 41 kg/m2[14,24]. An HbA1c reduction of 1.9% in T2DM and 1.0% in prediabetic patients were 
the metabolic benefits seen in this study. Diarrhoea and steatorrhea were the major adverse effects of IMAS (Figure 2).

Revisional procedures after bariatric surgery
Revisional metabolic and metabolic surgery (RMBS) is often done in patients who regained weight after the initial 
bariatric surgical intervention or when the initial procedure gets complicated. Bariatric endoscopy is also an option for 
some of these revisional procedures in selected patients. Because of anatomical changes and adhesions from previous 
surgery, revisional procedures are more difficult with higher risk of morbidity, complications and length of hospital stay 
from complications[25]. The usual indications for RMBS are recurrent weight gain > 30%, suboptimal initial TBWL of < 
20% or inadequate improvement of obesity-related complications and complications of surgery such as persistent GORD, 
abdominal pain, nausea and vomiting, strictures, fistulation, refractory marginal ulcers, internal herniation, and device-
related complications[25,26].

Appropriate preoperative evaluation and correction of nutritional deficiencies should be done for optimizing RMBS 
outcomes[25]. After this, thorough endoscopic and imaging evaluation are done to plan the right revision surgical/ 
endoscopic revisional procedure. A multidisciplinary team approach involving surgeons, physicians, and nutritionists 
with prompt discussion with the patient regarding the targeted outcomes and potential complications should help best 
results for RMBS.

Bariatric interventions for specific population subgroups
Ethnic considerations: The pathobiological characteristics of adiposity-related chronic disorders are different in various 
ethnic subgroups therefore, the BMI cut-offs for these subgroups for consideration of bariatric procedures should be 
different. e.g., the BMI cut-off for defining obesity in South Asians[26] is 27.5 kg/m2 while that for Indians[27] is 25 kg/m2 
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because of the predominant abdominal adiposity in these populations compared to Caucasians. Although several studies 
and consensus statements have suggested lower cut-offs for diagnosing obesity in Asians[28], there is no clear interna-
tional consensus on the BMI cut-offs for various bariatric interventions for different ethnic minorities across the globe.

Children and adolescents: Although a recent RCT[29] showed remarkable benefits of bariatric surgery among 
adolescents with obesity, there is not enough RCT-based evidence on the BMI cut offs for making routine recommend-
ations for bariatric interventions among children and adolescents especially in presence of T2DM. The criteria for bariatric 
surgery in the pediatric age group patient are stricter than those used for adults. Usually, bariatric surgery is proposed in 
adolescents with BMI ≥ 35 kg/m2 with major comorbidities or in those with a BMI ≥ 40 kg/m2 (severe obesity) with minor 
comorbidities[30]. However, the European Society for Pediatric Gastroenterology Hepatology and Nutrition Position 
Statement suggested the role of bariatric surgery in adolescents with BMI ≥ 40 kg/m2 having severe comorbidities like 
T2DM; moderate-to-severe sleep apnea, pseudotumor cerebri or NASH with advanced fibrosis or in those with BMI ≥ 50 
kg/m2 with mild comorbidities like hypertension, dyslipidemia, mild obstructive sleep apnea, gastroesophageal reflux 
disease, severe psychological distress, chronic venous insufficiency, urinary incontinence or obesity related arthropathies
[31].

The most commonly used and recommended surgery procedure in adolescents is vertical SG which can lead to near-
equivalent weight loss and resolution of co-morbidities as RYGB, with lesser adverse effects and lesser need for revision 
surgeries[32]. Unique challenges in adolescents undergoing bariatric surgery include a high risk for nutrient deficiency 
including effects on vitamin B12, thiamine, ferritin and also, chances of weight regain due to an increased risk for Loss of 
control with snacking and binge eating and psychologic distress[33].

Elderly individuals: The surgical risks due to various comorbidities including CVD in older individuals are the major 
concerns in any surgical interventions in such populations. However, advanced age alone should never dissuade offering 
bariatric procedures in the elderly. In fact, the clinical and metabolic outcomes, and the quality of life can be great in older 
individuals as noticed in the BASE Trial[34]. Therefore, bariatric intervention should be considered as an individualized 
care plan in the elderly with obesity and T2DM.

Bariatric surgery and pregnancy: Major elective surgeries are usually avoided during pregnancy and the immediate 
peripartum period. For this reason, bariatric interventions are avoided during, immediately prior and after pregnancy. 
Bariatric procedures among females in the fertility age group were found to be associated with beneficial effects in 
reducing the incidence of gestational diabetes mellitus, hypertension, large for gestational age (LGA), fetal macrosomia, 
and post-term birth in a recent systematic review[35]. However, there were also detrimental effects such as higher 
incidence of maternal anemia, perinatal mortality, preterm birth, neonatal intensive care unit admission, intrauterine 
growth restriction, congenital anomalies, and small-for gestational age babies. Therefore, females in the childbearing age-
group should be appropriately counselled and properly monitored after surgery.

Type 1 diabetes mellitus: Management of obesity can be a real challenge in patients with type 1 diabetes mellitus (T1DM) 
with the development insulin resistance with a proportionately higher insulin requirement which can worsen their 
diabesity in a vicious circle[36]. Bariatric procedures in appropriately selected T1DM patient can be associated with 
significantly better metabolic outcomes and quality of life[37,38]. Patients must be carefully monitored for hypoglycemia, 
and microvascular complications which can get worse with rapid improvement of HbA1c levels in some of these patients.

Newer medications in managing obesity and T2DM
Recent studies using glucagon-like insulinotropic peptide-1 (GLP) receptor agonists such as semaglutide and GLP-1/GIP 
co-agonist like Tirzepatide showed remarkable weight loss benefits, sometimes at par with bariatric interventions at least 
in a subgroup of patients[36,39]. Identifying these individuals and prompt use of these medications might help in 
avoiding the invasive bariatric procedures in near future in this cohort.

Although bariatric procedures offer marked metabolic benefits with improvements in comorbidities such as hy-
pertension, OSA, osteoarthritis, and quality of life, there are a lot of challenges in executing these in our day-to-day 
clinical practice. A clinical review by He et al[5] in the recent issue of World Journal of Diabetes address most of these 
challenges to enable clinicians to make better decisions for their practice. The authors concisely discussed the issues 
related to bariatric surgery in the elderly and pediatric age groups, special populations such as T1DM, people with T2DM 
and normal weight, those non-diabetics, immunodeficient and cancer patients, problems of weight regain and diabetes 
after surgery, optimal timing for surgery, selection of the appropriate candidates likely to get maximum benefits, and the 
reactive hypoglycemia and its management in this reasonably comprehensive review.

However, the authors did not visit several important issues such as revision surgery after initial bariatric procedures, 
advantages and disadvantages of bariatric endoscopy, ethnic-specific BMI cut offs for surgery, pregnancy planning and 
outcomes, cost implications of procedures in various economic settings including developing and developed countries, 
and emerging role of new medical management options for weight loss such as GLP-1/GIP co-agonists like Tirzepatide in 
avoiding bariatric procedures in at least some of the candidates with obesity and diabesity. Authors did not elaborate on 
the challenges and benefits in combining bariatric endoscopy prior to definitive surgery in some patients with morbid 
obesity. These limitations are understandable as the topic He et al[5] discussed is such a vast area of scientific research 
with a lot of uncertainties.
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CONCLUSION
Bariatric interventions are very promising therapeutic options especially for patients with obesity and multiple 
comorbidities. Newer procedures and bariatric endoscopy are rapidly evolving. Newer medications such as Tirzepatide 
with marked weight loss potential are now approved for management of obesity and diabesity. The current challenges 
and uncertainties regarding appropriateness of selection of patients to receive the right intervention should be addressed 
in future studies. The review by He et al[5] in the recent issue of the World Journal of Diabetes is such an attempt.
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