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Abstract
Metabolic  and  bariatric  surgery  remains  one  of  the  most  effective  interventions  in  the
management of obesity and its associated medical conditions. The field has continuously
grown to now encompass newer procedures that include one-anastomosis gastric bypass,
single anastomosis duodeno-ileal bypass with sleeve gastrectomy, sleeve gastrectomy with
transit  bipartition,  and  single  anastomosis  sleeve  ileal  bypass.  These  procedures  were
developed with an aim to tackle current weight loss challenges and safety concerns that
tend to present with the more common procedures. Taken together, they have been shown
to induce excess weight loss ranging from 64% to 93% over 5 to 10 years, contribute to
near-complete  resolution  of  obesity-associated  medical  conditions,  and  simultaneously
achieve lower rates of complications. However, as most of the current literature reports
short-term outcomes, this review aims to identify and discuss their long-term efficacy and
safety  profiles,  emphasizing the need for  standardized guidelines  that  would encourage
wider adoption and optimize patient outcomes.

INTRODUCTION
Obesity has emerged as one of the most pressing global health challenges of the 21st

century, affecting over 650 million adults worldwide - a condition closely associated

with increased morbidity and mortality from type 2 diabetes, cardiovascular disease,

obstructive sleep apnea, and certain malignancies
[1,2]

. Long-term projections suggest a

continued upward trend, with nearly half of the adult population in some countries

expected to meet the criteria for obesity within the next two decades
[3]

. These

alarming statistics underscore the urgent need for durable, effective treatment

strategies beyond lifestyle and pharmacologic interventions. Metabolic and bariatric

surgery (MBS) is widely recognized as the most effective treatment for severe obesity,

resulting in sustained weight loss, improvement of obesity-related medical
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conditions, and reductions in all-cause mortality. Sleeve gastrectomy (SG) and Roux-en-Y gastric bypass

(RYGB) have emerged as the most commonly performed procedures due to their proven efficacy and

acceptable risk profiles
[4-6]

. However, a subset of patients experiences suboptimal weight loss, recurrent

weight gain, or inadequate improvement in comorbid conditions following these operations, potentially due

to their restrictive nature, particularly after SG
[7-9]

. Higher baseline body mass index (BMI), advanced age,

and complex metabolic or psychiatric comorbidities may also reduce the effectiveness of these standard

approaches
[10,11]

. As a result, there is growing interest in identifying procedures that can address these

challenges and broaden the therapeutic reach of MBS. One-anastomosis gastric bypass (OAGB), single

anastomosis duodeno-ileal bypass with SG (SADI-S), SG with transit bipartition (SG-TB), and single

anastomosis sleeve ileal bypass (SASI) have been developed with an aim to enhance metabolic outcomes

while maintaining acceptable safety profiles and technical feasibility
[12,13]

. What characterizes those newer

procedures is their hypoabsorptive nature aimed at decreasing the absorption of nutrients rather than just

restricting food intake, which is the hallmark of restrictive procedures such as SG. In particular, OAGB and

SADI-S were developed with a simplified surgical technique designed to enhance metabolic and weight-

related outcomes and reduce complications. SG-TB and SASI, similarly, have also been developed with an

aim to produce more effective outcomes while modifying nutrient pathways and hormonal mechanisms
[14]

. It

is also important to distinguish “hypoabsorption” and “malabsorption”; while they have long been used

interchangeably, the word “mal” means abnormality and tends to have a more negative connotation,

rendering “malabsorption” as a term reflecting a diseased state or intestinal injury. Hypoabsorption,

however, simply refers to a decreased absorption resulting from an altered, rather than impaired, surgical

anatomy
[15]

. Nevertheless, widespread adoption has been tempered by safety and technical concerns and a

relative lack of long-term outcome data
[16-19]

. This review aims to focus on the long-term outcomes, i.e.,

beyond five years, of emerging surgical innovations to first identify gaps in the current literature, highlight

the necessity of developing standardized guidelines that would encourage wider adoption and optimize

patient outcomes, and address limitations in current practice.

METHODS
The authors conducted a structured narrative literature review to identify recent advancements, evaluate

their clinical impact, and highlight ongoing debates and areas requiring further investigation. The review

process was carried out as follows: (1) formulation of guiding research questions and identification of

relevant emerging surgical techniques; (2) literature search and article selection; and (3) synthesis of evidence

with attention to clinical relevance, gaps in practice, and implications for individualized patient care. The

selection of relevant studies and articles was based on a PubMed search conducted between March 2025 and

April 2025. The search included keywords such as “bariatric surgery”, “minimally invasive”,

“hypoabsorptive” and “long-term”. After clearly identifying the outline and subsections of the manuscript,

articles were selected based on their discussion of these newer hypoabsorptive procedures and their long-

term outcomes. All authors participated in the development of the review protocol, screening of articles, and

critical appraisal of selected studies. The corresponding author supervised the final selection process of

relevant articles and contributed an expert interpretation of the findings [Figure 1]. Following the final

selection of studies, a comprehensive summary of the evidence synthesized was generated and can be found

in Table 1.

OAGB
Definition and trends

OAGB is a metabolic and bariatric procedure that combines hypoabsorptive and hormonal methods. Since

2011, it has been gaining traction worldwide and currently accounts for 1.5% of all procedures, owing to its

technical simplicity, effectiveness, and positive outcomes
[14,20]

. Its novelty and appeal potentially stem from its

modification of the well-known RYGB, creating a single rather than double anastomosis, which simplifies

both the technique and the anatomy. The procedure also forms a smaller gastric pouch, promoting earlier
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Figure 1. Methods and selection process of articles.

Table 1. Long-term outcomes of hypoabsorptive metabolic and bariatric procedures

Procedure Weight loss
Obesity-related
medical conditions

Complications and
safety

Nutritional outcomes

OAGB

%TWL: 33.4% (10 years),
32.1% (15 years)
%EWL: 81.8% (5 years),
64.1% (10 years), 62.9%
(15 years)

Remission rates:
T2DM: 94%
HTN: 94%
HLD: 96%
OSA: 90%

Overall rate: 4.5%-10.3%
Marginal ulcers: 1%-6%
Hernias: lower rates than
other procedures
Stenosis: not reported
Gallstones: not reported

Possible deficiencies in calcium, folate,
vitamin D, vitamin B12, iron, zinc and
magnesium
Secondary hyperparathyroidism: 73.6%

SADI-S

%TWL: 22.5%-38% (5
years), 34.4% (10 years)
%EWL: 58.6%-80.7% (5
years), 80.4% (10 years)

Remission rates:
T2DM: 90%
HTN: 54%-85.1%
HLD: 51.4%-73.3%
OSA: 42.9%-96%

Overall rate: 11%
Marginal ulcers: not
reported
Hernias: 0%-0.57%
Stenosis: 0.3%
Gallstones: 7.7%

Possible deficiencies in vitamins A, E, zinc
and folic acid
Iron deficiency anemia: 3.03%

SG-TB
%TWL: 21% (4 years)
%EBMIL: 74%-79.4% (4-5
years)

Remission rates:
T2DM: 86%
HTN: 72%
HLD: 70%
OSA: 91%

Overall rate: 10.2% (4
years)
Marginal ulcers: 0.7%
Hernias: 3.1%
Stenosis: 2.3%
Gallstones: 21.9%

Possible deficiencies in vitamin B12 and
iron (3 years)

SASI
%TWL: 41.2% (4 years)
%EWL: 93.3% (4 years)

Remission rates:
T2DM: 93% (4 years)
HTN: 73% (4 years)
HLD: 83% (4 years)
OSA: 79% (4 years)

Overall rate: 4.6%
Marginal ulcers: 0.3%
Hernias: 0%
Stenosis: 1.1%
Gallstones: 2.4%

Severe protein-energy malnutrition: 7.4%
(3 years)
Hypoalbuminemia: 1.3% (1 year)
Hypocalcemia: 0.2% (1 year)
Preservation of vitamin D, vitamin B12, iron
and ferritin within normal ranges (3 years)

All outcomes are reported at 5 years unless stated otherwise. All outcomes reported follow surgeries whose indications were primary procedures.
OAGB: One-anastomosis gastric bypass; TWL: total weight loss; EWL: excess weight loss; T2DM: type 2 diabetes mellitus; HTN: hypertension;
HLD: hyperlipidemia; OSA: obstructive sleep apnea; SADI-S: single anastomosis duodeno-ileal bypass with sleeve gastrectomy; SG-TB: sleeve
gastrectomy with transit bipartition; EBMIL: excess body mass index loss; SASI: single anastomosis sleeve-ileal bypass.

satiety. The jejunum is then bypassed to create a 150-200 cm biliopancreatic limb (BP) and an end-to-side

gastrojejunostomy [Figure 2]
[14,21]

. OAGB has thus been shown to produce significant and sustained weight

loss outcomes that have been found to be associated with the resolution of obesity-related medical

conditions, such as type 2 diabetes
[21]

. It was endorsed by the American Society for Metabolic and Bariatric
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Figure 2. OAGB. Created in BioRender. El Ghazal, N. (2026) https://BioRender.com/0e3jzh1. OAGB: One-anastomosis gastric bypass.

Surgery (ASMBS) in 2022
[22]

 and is currently included in the procedures outlined in the “International

Federation for Surgery and Other Therapies for Obesity (IFSO) Consensus on Definitions and Clinical

Practice Guidelines for Obesity Management” and the 2025 ASMBS fact sheet
[23]

.

Indications and patient selection

OAGB is indicated in patients with BMIs ≥ 40 kg/m
2
 or ≥ 35 kg/m

2
 and concurrent obesity-related medical

conditions such as type 2 diabetes mellitus (T2DM), hypertension (HTN), hyperlipidemia (HLD), or

obstructive sleep apnea (OSA). Higher BMIs are also encountered preoperatively owing to OAGB’s

hypoabsorptive features when compared to RYGB
[14]

. OAGB can also be considered as a revisional procedure

in those who have regained weight or had a poor metabolic response after previous procedures such as SG or

adjustable gastric banding (AGB)
[24-26]

. Contraindications do exist for this procedure; as OAGB is derived

from the loop gastric bypass, it might increase the risk of biliary reflux and anastomotic ulcers
[24]

, making it

less suitable for patients with severe reflux or Barrett’s esophagus
[14,24]

. Surgeons have also expressed concerns

over the risk of gastric and esophageal cancer
[24]

. Other contraindications include primary or secondary

short-gut syndrome and Crohn’s disease
[26]

.

Long-term outcomes

Weight loss

Long-term outcomes of OAGB have shown promising results in patients with severe obesity. Neuberg et al.

evaluated the procedure’s long-term safety, efficacy and impact on quality of life. At 5, 6, 7, and 8 years of

follow-up, respective mean BMI reductions were 12.6, 11.8, 10.7, and 8.8 kg/m
2
, respectively. The

corresponding mean percentage excess weight loss (%EWL) was 81.8%, 75.9%, 69.1%, and 62.3%. After a

median follow-up of 92 months, 86% of patients reported an improved or significantly better quality of life.

The study also demonstrated improvement and/or complete remission in all obesity-related medical

conditions
[27]

. Another long-term study with a mean follow-up of 149 months assessed patients who

underwent OAGB as a primary (52%) or revisional (48%) procedure after AGB or SG. The authors
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demonstrated a mean %TWL of 33.4% and a mean %EWL of 64.1% at ten years, with similar results at 15

years (32.1%TWL, 62.9%EWL). Of note, no significant differences were found in weight loss outcomes

between the primary and revisional OAGB cohorts (P = 0.47) and between patients with preoperative BMIs

below and above 50 kg/m
2
 (P = 0.61). They also recorded that a %EWL of more than 75% was achieved by

43% and 49% of patients at 10 and 15 years of follow-up, respectively
[28]

. When compared to RYGB, the

YOMEGA trial (NCT02139813) showed non-inferiority of OAGB at 2 years, with a mean percentage excess

BMI loss (%EBMIL) of 87.9%, as compared to 85.5% in the RYGB group
[24]

.

Obesity-related medical conditions

OAGB has also been shown to positively influence a patient’s metabolic profile in the long term. Carbajo et

al. evaluated 1,200 patients who had laparoscopic OAGB and followed them for 6-12 years; they

demonstrated significant improvements or remission of obesity-related medical conditions. Remission and

improvement rates in T2DM, HTN, HLD and OSA were as follows: 94% and 6% (T2DM), 94% and 6%

(HTN), 96% and 4% (HLD), 90% and 10% (OSA). No esophagitis cases were reported during follow-up

endoscopy
[29]

. Almuhanna et al. similarly followed 2,223 patients who underwent OAGB over a period of 20

years. They showed a rise in high-density lipoprotein (HDL) cholesterol from 44.3 to 52.5 mg/dL, a

significant decrease in low-density lipoprotein (LDL) cholesterol from 130.7 to 90.3 mg/dL, and a greater

than 60% drop in triglycerides by year five. Complete T2DM remission [hemoglobin A1c (HbA1c) < 6.0%]

rates were 67.2% at 5 years, rose to 73.8% at 10 years and marginally declined to 66.7% at 15 years. Ten

percent showed significant improvement (HbA1c < 7.0%), while 3.9% had partial remission (HbA1c < 6.5%)

after 5 years
[30]

.

Complications and safety

Despite the long-term effectiveness of OAGB, several early and late complications can occur following the

procedure. In the early postoperative period, leaks have been recorded at a rate between 0.1% and 1.9%, while

bleeding represented less than 3% of all complications. Dumping syndrome, internal hernias and small bowel

obstructions have also been reported in the early postoperative period
[29]

. Carandina et al. reported a 9.8%

incidence of biliary reflux, 4.9% of ulcers, 2.7% of severe anemia, and 2.3% of significant malnutrition -

defined as %EWL > 50% combined with hypoalbuminemia (< 30 g/L) - requiring rehospitalization,

highlighting the importance of adequate follow-up and adherence to postoperative protocols
[28]

. Another

study showed a 14% rate of recurring acid reflux and a 3% rate of reoperation 90 days following initial

OAGB
[31]

.

More importantly, late complications that tend to present after OAGB are bile reflux, marginal ulcers and

stomal stenosis. The current literature reports an overall rate of late complications between 4.5% and 10.3%

at 5 years
[32]

. Rates of bile reflux have ranged between 5% and 10%, where some patients necessitated surgical

intervention
[28]

. Marginal ulcers can also present in 1%-6% of patients, and the risk seems to increase in those

who smoke or use nonsteroidal anti-inflammatory drugs (NSAIDs), and in cases where ischemic tissues are

present near the anastomosis
[33]

. Severe bile reflux and marginal ulcers refractory to proton pump inhibitors

(PPIs) and sucralfate can be managed effectively with revisional procedures. Some dietary changes and

medications such as acarbose and somatostatin (octreotide) can be used to address dumping syndrome.

Stomal stenosis is another late complication that may require reoperation
[33]

. The rates of internal hernias,

however, have been reported to be lower than those after other procedures
[34]

.

Nutritional outcomes

OAGB’s hypoabsorptive component can lead to nutritional deficiencies in calcium, folate, vitamin D,

vitamin B12, iron, and zinc, and in a few cases, severe malnutrition necessitating revisional surgery
[35]

. Syn et

al., however, demonstrated at 5 years of follow-up greater folate levels in OAGB and RYGB when compared
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to SG [mean difference (MD) = 2.376 ng/mL, P < 0.001] but lower levels of magnesium (MD = -0.25 mg/dL,

P < 0.001) and zinc (MD = -7.58 μg/dL, P < 0.001) that might lead to neuromuscular and immune

dysfunction. There were no reported differences in levels of parathyroid hormone, vitamin D, iron or ferritin

between SG and the combined OAGB and RYGB group
[36]

. However, Wei et al. have reported higher

prevalences of secondary hyperparathyroidism 5 years after OAGB (73.6%), followed by RYGB (56.6%) and

SG (41.7%)
[37]

.

Patient care and follow-up

Effective preoperative preparations, such as dietary limitations, medication management and psychological

assessments, are essential to optimize patient outcomes. An esophagogastroduodenoscopy (EGD) or upper

gastrointestinal (GI) series may be helpful in evaluating a patient’s anatomy to rule out anomalies that might

present challenges during surgery
[21]

. Postoperatively, recommended follow-up times are every three months

for the first year and then annually thereafter, where patients are advised accordingly regarding their diets,

nutritional supplementation if needed and physical activity. Regular laboratory tests are performed to

monitor bone density, liver function tests, vitamins D and B12, folate, and calcium, while ensuring adherence

to supplementation to prevent complications and deficiencies
[29,38]

. The 2020 IFSO position statement also

recommends EGD surveillance to be undertaken at 1 year following OAGB, and then after every 2-3 years,

with the aim of detecting marginal ulcers, Barrett’s esophagus or any upper GI malignancy early on
[39,40]

.

Early detection and prevention of complications

Careful preoperative and perioperative planning, as well as adherence to regular follow-up appointments and

nutritional recommendations, is essential in preventing and detecting challenges that may arise in the

postoperative period. This necessitates frequent imaging, laboratory testing, and clinical assessments as

indicated, and educating patients about potential signs or symptoms that require increased medical

attention, such as fever, chest pain, neurological changes, abnormal bleeding, persistent heartburn, nausea,

and epigastric pain
[33]

. Individuals already on nutritional supplementation would require regulation of those

supplements to ensure consistent nourishment over a long-term period
[41]

. Avoiding high-fat or high-volume

meals, as well as consumption of probiotic-rich foods, can help prevent bile reflux
[33]

. PPIs can also be given

preoperatively to reduce the risk of ulcers after OAGB in select patients
[41]

. Nevertheless, several studies have

suggested that altering the length of the BP limb based on past surgical procedures and BMI may increase

benefits and reduce potential complications. For instance, a longer BP limb has been associated with greater

weight loss following OAGB but might come at the expense of nutritional deficiencies or malabsorption. A

shorter BP limb, while associated with fewer deficiencies, might increase the risk of bile reflux and

gastroesophageal reflux disease (GERD). Other authors have also advised adopting a 400 cm common

channel (CC) length to counter the decreased absorptive area that comes with BP limb lengthening and

potentially reduce postoperative micronutrient deficiencies
[42]

.

SADI-S
Definition and trends

The SADI-S, a 2020 ASMBS-endorsed procedure
[19]

 included in the IFSO consensus and the ASMBS 2025

fact sheet
[23]

, is a relatively recent advancement in MBS, designed to simplify the traditional biliopancreatic

diversion with duodenal switch (BPD/DS) while preserving its metabolic benefits. It has been gaining

traction both in the United States (US) and internationally, currently accounting for 1%-2% of all procedures

in the US - a small but steadily increasing share
[5]

.

The hallmark of SADI-S is the presence of a single anastomosis at the duodenal cuff. This key difference

reduces procedural complexity and may lower the risk of complications compared to BPD/DS, which

involves two anastomoses - one at the duodenum and another at the ileum
[43-45]

. It begins with a SG followed

by dissection of the duodenum distal to the pylorus. A single duodeno-ileostomy is created 250-300 cm from
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Figure 3. SADI-S. Created in BioRender. El Ghazal, N. (2026) https://BioRender.com/1yjre1p. SADI-S: Single anastomosis duodeno-ileal
bypass with sleeve gastrectomy.

the ileocecal valve to form a loop serving as the CC through which nutrients are absorbed [Figure 3]
[43]

. The

preservation of the pylorus helps slow gastric emptying, reduces the risk of dumping syndrome, and

maintains more physiologic satiety signaling - all of which enhance the procedure’s safety and efficacy
[46,47]

.

Initially, shorter CC lengths in SADI-S mirrored the nutrient malabsorption issues seen in BPD/DS, such as

protein-calorie malnutrition and anemia. Most surgeons now create longer CCs to strike a balance between

effective weight loss and reduced nutritional deficiencies, which makes it an appealing alternative for patients

requiring significant metabolic improvement while avoiding hypoabsorptive-related complications
[48-50]

.

Indications and patient selection

Indications include severe obesity (BMI ≥ 50 kg/m
2
), multiple metabolic comorbidities, or failure of other

weight loss interventions
[51]

. SADI-S may be favored over RYGB or SG in patients who require more potent

metabolic intervention, particularly when diabetes resolution is a high priority
[18,51,52]

. Individuals with

significant GI disease or concerns about long-term nutritional compliance may be better suited to alternative

procedures, as SADI-S can present with nutritional risks that necessitate consistent monitoring and follow-

up. SADI-S is also increasingly used in the revisional surgery setting
[52]

; by building on an existing sleeve

anatomy and avoiding gastric pouch revision, it can serve as a second-stage procedure in cases of suboptimal

weight loss outcomes after SG. The duodeno-ileal bypass component also provides additional glycemic

control by enhancing hormonal and metabolic changes through the bypassed foregut
[51-53]

, making it effective

in cases of unresolved or recurrent T2DM. With appropriate patient selection and follow-up, SADI-S seems

to offer substantial benefits with a reduced risk profile compared to more complex diversionary procedures.

Long-term outcomes

Weight loss

SADI-S has demonstrated significant efficacy in promoting weight loss in both the short and medium term.

Shoar et al. reported progressive improvements in %EWL: 30% at 3 months, 55% at 6 months, 70% at 12

months, and 85% at 24 months. Similar findings were reported in a study demonstrating an average %EWL

of 78.7% and %TWL of 36.8% at 12 months
[54-56]

.

https://BioRender.com/1yjre1p
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When examining longer-term outcomes, data remain more limited but are also encouraging. IFSO reported

that only 11 SADI-S studies evaluated long-term weight loss results (beyond 5 years), with a reported %EWL

ranging from 58.6 to 80.7% and %TWL from 22.5 to 38%
[57]

. Of these studies, only one demonstrated data at

or beyond 10 years, showing a %EWL of 80.4% and %TWL of 34.4%
[57]

. Other long-term studies showed

sustained outcomes at 5 and 10 years, with %EWL of 87% and 80%, respectively
[58]

. SADI-S also appears

effective across a range of BMI categories, though outcomes may vary based on preoperative weight. Enochs

et al. found that patients with a baseline BMI below 45 kg/m
2
 achieved 95%EWL at 12 and 24 months. In

contrast, those with significantly higher baseline BMIs experienced lower but substantial weight loss
[18]

.

Despite this expected inverse relationship, such results support the use of SADI-S for patients with higher

BMI.

When compared to RYGB, SADI-S showed better weight loss outcomes over a five-year period. However,

BPD/DS had a slight edge in both %EWL and %TWL, highlighting SADI-S as a slightly less hypoabsorptive

but more balanced alternative
[48]

. In the long term, weight regain was infrequent (1/139 patients required

revision surgery for inadequate weight loss)
[58]

. Overall, SADI-S offers an effective, versatile option for

primary and revisional bariatric surgery.

Obesity-related medical conditions

Short-term studies have consistently shown that most patients experience either significant improvement or

complete remission of diabetes (normalized glucose levels without the need for medication)
[59]

. Remission

rates were reported between 60% and 85%
[53,56]

, can increase to 90% after 2-4 years postoperatively
[53,59]

, and

are further maintained beyond 5 years
[53]

. These outcomes highlight SADI-S as a reliable and powerful option

for long-lasting improvement in glycemic control, likely due to its roots in the metabolically intensive

BPD/DS procedure.

Resolution rates of HTN have been reported in up to 96% of patients in early follow-up, with sustained

improvements in 63% to 80% of patients at longer-term checkpoints
[53,55]

. Medium- and long-term (5-6 years

of follow-up) remission rates have also ranged between 64.4%-75% and 54%-85.1%, respectively. Data at 10

years, although rare, have shown remission rates of 75%
[57]

. Dyslipidemia remission has been shown to range

between 68.2%-100% and 31.2%-55.6% after primary and revisional SADI-S, respectively, in the short- term.

Those rates were further maintained at medium (64.4% to 76.9%) and long-term (51.4% to 73.3%) follow-up.

OSA remission rates have ranged between 42.9% to 96%
[53,57,60]

. These findings support the broader metabolic

benefits of SADI-S, not just in weight loss but in meaningful and lasting improvements in overall health,

comorbidity burden, and life expectancy
[61]

.

Complications and safety

While SADI-S is generally safe, it can present with short- and long-term complications
[62]

. The current

literature reports a 30-day complication rate between 2.6%-11%
[62,63]

, with many studies reporting no 30-day

mortality
[62]

. Some short-term complications reported after primary and revisional SADI-S in a systematic

review included GI bleeding (1.1%), wound infections (1.0%), anastomotic leaks (0.9%), intra-abdominal

abscesses (0.6%), small bowel perforations (0.4%), sleeve leaks (0.4%), and duodenal stump leaks (0.3%)
[63]

.

Long-term complications are also relatively lower for SADI-S, with rates around 11%, with less than 6%

requiring any type of re-intervention
[49]

. A recent comparative study by Salame et al. reported no marginal

ulcers among patients who underwent SADI-S, compared to a 1.03% rate among those who had BPD/DS
[46]

.

Although marginal ulcer formation remains a theoretical risk, particularly in patients with known risk factors

such as smoking or NSAID use, the preservation of the pylorus in SADI-S reduces exposure of the

anastomosis to highly acidic gastric contents
[64]

. Bile flow near the anastomotic site helps neutralize stomach
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acid, offering additional protection. Preservation of the pylorus also allows the stomach to empty into the

small bowel in a controlled manner, reducing the likelihood of dumping syndrome, with reported rates

below 0.8%
[46]

. Since SADI-S involves only one anastomosis, the risk of anastomotic stricture or stenosis

remains low
[58,62,65,66]

, with a reported incidence of stenosis of 0.3%
[49]

. SADI-S also carries a reduced risk of

internal hernias compared to RYGB and BPD/DS, largely due to its simplified anatomy without a Roux limb,

with rates ranging between 0% and 0.57%
[49,62]

. Although some surgeons choose to close mesenteric defects

during SADI-S to further minimize this risk, others consider it unnecessary given the low reported rates
[67]

.

Rates of gallstone disease necessitating cholecystectomy have been reported at 7.7%
[58]

.

SADI-S, however, is associated with a slightly higher long-term risk of reflux compared to RYGB and

BPD/DS due to the preserved sleeved stomach, which increases intragastric pressure, and disruption of sling

fibers near the gastroesophageal junction
[17]

. A recent meta-analysis showed occurrences of both acid and bile

reflux, but rarer rates of biliary reflux reported at 1.23% vs. 7.6% for acid reflux
[68]

. Nerve injury from

extensive pyloric dissection can also lead to biliary sphincter dysfunction, increasing reflux susceptibility
[69]

.

In cases of persistent GERD, conversion to RYGB is preferred due to its more favorable impact on reflux
[17,68]

.

In the revisional setting, however, SADI-S is associated with a lower incidence of upper GI complications

when compared to OAGB, making it a safer choice in this context
[70]

.

Nutritional outcomes

Despite superior weight loss outcomes when compared to RYGB, patients undergoing SADI-S experienced

similar nutritional outcomes
[48]

. Iron deficiency anemia incidence was low at 3.03%, particularly when

compared to up to 40% rates after BPD/DS
[49]

. Micronutrient deficiencies, such as vitamin A, E, zinc, and

folic acid deficiencies, tend to occur infrequently
[50]

. Some patients developed steatorrhea within the first year

postoperatively, but symptoms responded to dietary modifications and agents such as Loperamide or

Cholestyramine
[49]

. The low incidence of nutritional complications is largely attributed to the 300 cm

common limb length adopted for SADI-S
[ 7 1 ]

, but consistent postoperative vitamin and mineral

supplementation remains essential.

Patient care and follow-up

As with all MBS procedures, preoperative evaluation is conducted by a multidisciplinary team (MDT) to

determine suitability, provide nutritional counseling and psychological evaluations. Postoperative

management involves appropriate diet advancements and regular monitoring of nutritional status, including

vitamin and mineral levels, to prevent deficiencies
[72,73]

. Adherence to prescribed supplementation regimens

and scheduled follow-up appointments is essential in monitoring weight loss progress and comorbidity

resolution.

Early detection and prevention of complications

Due to the higher long-term risk of reflux following SADI-S, regular follow-up and symptomatic evaluations

are warranted to prevent or detect reflux development early on and treat appropriately. First-line

interventions include acid-suppressing medications. Diagnostic assessments such as pH impedance studies

can distinguish acid from bile reflux. If a hiatal hernia is present, surgical repair may improve symptoms. In

cases of isolated bile reflux, conversion to BPD/DS with a 60 cm Roux limb may be considered. Severe,

refractory acid or bile reflux may require conversion to RYGB
[17]

. As mentioned above, malnutrition can be

effectively prevented by avoiding short common limb lengths; a retrospective cohort study demonstrated

more deficiencies in iron, vitamin D and folic acid in patients subject to a ≤ 250 cm CC length when

compared to a > 250 cm one, and only the ≤ 250 cm group presented with severe protein energy

malnutrition
[74]

. This necessitates consideration of CC length of at least 250-300 cm
[71,74]

, but to date, the

optimal CC length remains subject to debate.
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Figure 4. SG-TB. Created in BioRender. El Ghazal, N. (2026) https://BioRender.com/oz5hb0b. SG-TB: Sleeve gastrectomy with transit
bipartition.

SG-TB AND SASI
SG-TB, or simply referred to as gastric bipartition (GB), is a relatively new procedure that was first offered by

Haddad et al. in 2006. SASI was later developed as a modification of SG-TB to eliminate the second

anastomosis. Despite their anatomical differences, their aim was to improve weight loss and obesity-related

medical conditions by achieving early diversion of food and altering gut hormones
[75]

.

SG-TB
Definition and trends

Initially described as “Digestive Adaptation with Intestinal Reserve” (DAIR) in 2004, the primary objective of

SG-TB was to minimize nutrient exclusion and malabsorption - challenges associated with more “popular”

techniques such as RYGB or BPD/DS - and to enhance the neuroendocrine GI response to food ingestion,

thereby contributing to weight loss and improvement in diabetes
[76]

. The authors also aimed to avoid blind

endoscopic areas that would make gastroscopy and gastric cancer screening impossible
[77]

. This approach

resulted in the creation of an SG with preservation of the pylorus, an omentectomy, and a partial

enterectomy, leaving part of the jejunum and an open duodenum still in transit, hence the name “transit

bipartition” [Figure 4]. They further hypothesized that preservation of these digestive segments could

potentially decrease the risk of liver impairment that would otherwise be exacerbated by nutrient exclusion

and bacterial translocation to portal blood
[76]

. Adoption of this newer anatomical approach to achieve these

aims has somewhat increased the procedure’s attractiveness. However, to date, there are no reported trends

or sufficient literature regarding this newer procedure, which has not been fully endorsed by the ASMBS
[5]

and therefore does not meet the standards set by IFSO
[23]

; consequently, the available evidence from current

studies largely serves as investigational data rather than guidance for clinical practice.

https://BioRender.com/oz5hb0b
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Indications and patient selection

The procedure’s simpler technique, preservation of nutrient absorption, and favorable outcomes make it an

attractive alternative for a wide selection of patients. Indications include patients aged 18 to 65 years

belonging to any BMI category
[78]

, as well as those with a BMI ≥ 50 kg/m
2
, with or without concomitant

obesity-related medical conditions. When SG is not advised - particularly due to concerns regarding

worsening GERD, weight regain, and poorly controlled diabetes - SG-TB can be an effective alternative
[14]

.

Additional indications include patients at risk of developing gastric cancer or precancerous lesions, as the

anatomy of this procedure preserves the distal stomach and parts of the small bowel, allowing successful

endoscopy, in contrast to RYGB
[77]

.

Long-term outcomes

Weight loss

As SG-TB has yet to become a standardized procedure with widespread adoption, most of the literature

focuses on short-term outcomes with a 2- to 3-year follow-up
[79,80]

. However, it still demonstrates favorable

weight loss and metabolic outcomes, even when compared with standard medical therapy
[81]

. Long-term

results, however, have been studied in animal models, where SG-TB has been shown to be superior to SG
[82]

and RYGB
[83]

 in terms of weight loss and diabetes control.

Santoro et al. were among the first to report the long-term outcomes of SG-TB on weight, obesity-related

medical conditions, nutritional status and safety in a series of 1,020 patients between 2004 and 2011. They

demonstrated a mean %EBMIL of 72.2% at 6 months, peaking at 2 years to reach 94.1% to steadily decreasing

back to 74% at 5 years of follow-up
[84]

. Although there exists a paucity of studies looking at outcomes beyond

5 years, short- and mid-term results have shown promising effects; Calisir et al. reported a 77.9%EWL and a

33.84%TWL at 3 years postoperatively
[77,85]

. Of note, Topart et al. showed that at 2 years, despite BPD/DS

achieving superior weight loss outcomes when compared to SG-TB, more complications were reported after

BPD/DS
[77,86]

. In another study, they showed SG-TB’s significant superiority over RYGB in terms of weight

loss (TWL 44.8% vs. 38.4%, P < 0.0001)
[77,87]

. Outcomes at 4 years in Taskin and Al’s study revealed a

79.4%EBMIL and a 21.0%TWL
[78]

.

Obesity-related medical conditions

Achieving adequate glycemic control, especially in the setting of poorly remitted diabetes after any other

MBS procedure, remains a crucial goal due to the long-term adverse effects of insulin resistance on metabolic

syndrome, cardiovascular outcomes, morbidity and mortality. As such, by minimizing mechanical restriction

and hypoabsorption and inducing metabolic changes, SG-TB has shown promising and effective results in

the control of diabetes. Santoro et al. demonstrated an 86% complete remission rate and a 14% partial

remission rate of T2DM, where patients still required or restarted oral diabetic agents postoperatively
[84]

.

They  also  showed  a  91%,  85%  and  70%  resolut ion  rate  of  OSA,  hypertr iglyceridemia  and

hypercholesterolemia, respectively. Additionally, 72% of patients with a preoperative diagnosis of HTN no

longer required medications after surgery
[84]

. Similarly, complete T2DM remission was seen in 86.4% of

patients at 4 years of follow-up
[78]

. Significant decreases in fasting blood glucose, insulin and HbA1c were also

reported by Calisir et al. at 3 years of follow-up
[85]

. A 2-year comparison between SG-TB and RYGB showed

higher remission rates of all obesity-related medical conditions after SG-TB, but significant findings were

only achieved in OSA
[87]

.

Complications and safety

Santoro et al. demonstrated a 6% early 30-day complication rate that mostly consisted of fistulas, bleeding

that needed transfusion and intestinal obstruction. There was also a 1.9% reoperation and 0.2% mortality

rate. More importantly, the late complications reported were cholelithiasis (21.9%), incisional hernias (3.1%),
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intestinal obstruction related to adhesions (2.4%) that did not manifest with severe presentations, stenosis

(2.3%) and ulcers (0.07%). GI symptoms, such as flatulence, diarrhea or changes in bowel movements, were

not a major concern, although most patients reported soft stools and an increase in frequency of bowel

movements
[84]

. Zhao et al. highlight that diarrhea seems to be a common complication after SG-TB
[77]

. Three

cases of stenoses requiring endoscopic dilation were reported
[84]

. A 10.2% late complication rate was observed

by Taskin and Al, with no deaths reported
[78]

. No major late complications were observed in the 3-year study

by Calisir et al.
[85]

.

Nutritional outcomes

Santoro et al. generally reported good nutritional outcomes, with no occurrences of protein malnutrition,

hypoalbuminemia, or chronic anemia with hemoglobin levels below 10 g/dL. Although patients were started

on supplementation preoperatively, no additional vitamins or minerals were given beyond calcium,

cholecalciferol, and thiamine
[84]

. Key findings from the study by Taskin and AI included significant increases

in the number of patients within normal nutritional reference ranges at 4 years postoperatively
[78]

. Calisir

et al. reported only two cases of vitamin B12 deficiency and three cases of iron deficiency at 3 years of follow-

up, with all other nutritional parameters determined to be stable
[85]

.

Patient care and follow-up

Patient care in the pre- and postoperative periods follows what has been discussed above. MDT evaluations,

education about long-term follow-up and post-procedure expectations, nutritional counseling, and

symptomatic assessments for the prevention and detection of complications are all essential to optimize

outcomes
[88]

. As no current recommendations exist for SG-TB specifically, actions taken by Santoro et al. can

be used as foundations for future guidelines. In their long-term study, they advised their patients to avoid

refined sugars postoperatively and to enroll in a physical activity program to further aid in weight loss. They

also provided them all with multivitamins and PPIs for the first 2 months or longer if needed. Follow-up

visits were later conducted at 10 days, 1 month, 3 months, 6 months, 1 year and then annually thereafter,

with respective blood tests and abdominal imaging
[84]

.

Early detection and prevention of complications

Adequate and annual follow-up ensures timely prevention and detection of cholelithiasis or diarrhea, which

are the most commonly reported complications after SG-TB. Nutritional status seems to follow favorable

outcomes, with few deficiencies occurring in the long-term postoperatively
[78,84,85]

, but monitoring vitamin

and mineral levels and providing supplementation would still be necessary. Although there remains limited

literature surrounding the optimal or adequate CC length needed to minimize postoperative complications,

few studies have evaluated postoperative outcomes across different CC lengths. Short- and mid-term studies

have shown higher incidences of diarrhea with a 250 cm CC when compared to 300 cm, while others

demonstrated no differences between the groups. Micronutrient levels were also found to be similar. Greater

weight loss was achieved with the shorter length, and this could be explained by the reduced nutrient

absorption following this shortening
[89,90]

. Nevertheless, Santoro et al. recently reported comparative

outcomes of their long-term study evaluating patients with different CC lengths (80-100, 120-150,

200-220 cm). While nutritional parameters were also reported to be similar between the three groups, the

authors reported higher %EMBIL with increasing CC length, as well as higher rates of diarrhea
[91]

. Following

the above-mentioned outcomes, it seems reasonable to employ a 250 cm CC length that could potentially

balance adequate weight and postoperative complications.

SASI
Definition and trends

The SASI is a novel MBS procedure introduced in 2016 by Professor Tarek Mahdy. Rooted within the

principles of gastric bypass and Santoro’s operation, the SASI protocol involves a SG followed by a
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Figure 5. SASI. Created in BioRender. El Ghazal, N. (2026) https://BioRender.com/orh2his. SASI: Single anastomosis sleeve ileal bypass.

side-to-side gastro-ileal anastomosis
[92]

. Mahdy et al. aimed to modify Santoro’s SG-TB method to perform a

single-loop anastomosis instead of the Roux-en-Y transit bipartition [Figure 5]. This newer and modified

anatomical approach has encouraged Mahdy et al. to evaluate the efficacy of SASI on neuroendocrine

management of patients with obesity and T2DM
[92]

.

Since SASI was introduced less than a decade ago, and as of 2022 has yet to be formally recognized by the

ASMBS
[5]

 and to eventually meet the current IFSO standards
[23]

, most of the existing literature has

concentrated on short-term outcomes, with 3-36 months of follow-up, as seen in a recent meta-analysis of

1,700 patients
[93]

. Although not negligible, this number of SASI cases pales compared to the thousands of SG

and RYGB procedures conducted annually
[5]

. Its endorsement worldwide, especially within the US, has been

gradual yet continually growing, with countries adopting it as a primary procedure
[93,94]

 while others

implementing it within investigational capacity due to the limited long-term data
[94,95]

. As a result, there

remains a significant gap in research regarding the long-term effects of SASI, particularly beyond 5 years.

Indications and patient selection

An extensive review (n = 1,463 patients) has discovered that patients undergoing SASI had BMIs ranging

from 35.05 to 58.3 kg/m
2
, with 53.23%, 75%, 91.77%, and 44.78% having T2DM, HLD, GERD, and HTN,

respectively
[96]

. SASI was shown to be a suitable option for patients who experience severe obesity in

conjunction with T2DM and GERD, owing to the procedure’s design around a gastro-ileal bypass to mediate

hormonal changes that disrupt glycemic control
[96]

. SASI can be indicated as a primary procedure in select

patients with the willingness to adhere to postoperative follow-up for hypoalbuminemia screening following

excessive weight loss
[97]

, and for long-term EGD visits
[98]

. It can also be considered as a revisional procedure

after suboptimal weight loss outcomes following SG
[99]

. Nonetheless, all patients must consent that they

understand that SASI is a novel procedure with limited long-term data available
[94]

.

https://BioRender.com/orh2his
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Long-term outcomes

Weight loss

Direct long-term data on the SASI procedure are scarce, with most of the literature focusing on the short-

term, yet positive, outcomes
[92]

. For this reason, comparisons can be drawn between SASI and the single

anastomosis sleeve jejunal (SASJ) bypass, a modification of SASI featuring a shorter BP limb, and the SG-TB

procedure, the direct predecessor of the SASI, given the similarities between all three procedures
[77,100]

.

The SASI has demonstrated robust short and mid-term weight loss outcomes, with patients reaching nearly

90%EWL at 1 year
[92,94]

, 110.5% at 2 years and 93.3% at 4 years of follow-up
[94]

. %TWL started at 39.3% after 1

year, with slight but consistent improvements to reach 41.2%TWL at 4 years
[94]

. Although preliminary results

suggest that the SASI will likely be durable at and beyond the five-year follow-up, there are no directly

published outcomes that show evidence for this claim. However, similar procedures such as SASJ and SG-TB

have shown great promise. A retrospective cohort review of the SASJ bypass showed that most patients have

lost significant weight, with only 0.15% of the cohort experiencing suboptimal weight loss at 5 years
[101]

. BMI

was also shown to decrease from 44.3 preoperatively to 28.3 kg/m
2
 after 5 years

[101]
. SG-TB has shown similar

promising results, with a 74%EBMIL
[14,90]

. %EWL tends to peak at the 2-year mark but typically plateaus off at

the 4- or 5-year mark, and significant weight regain has not been an issue with any of these procedures. The

available weight loss data regarding SASI and its adjacent procedures indicate that it is a sustainable

procedure, showing positive results at multiple follow-up timepoints.

Obesity-related medical conditions

One of the hallmark benefits of SASI is its contribution in resolving various obesity-related medical

conditions such as T2DM. A retrospective cohort study demonstrated that 100% of patients achieved normal

blood glucose levels within 1 year
[92]

. SASI has also shown superior outcomes in the management of T2DM,

with 97.7% of patients experiencing improvement, compared to 86.7% following OAGB and 71.4% following

SG
[102]

. Furthermore, long-term SASJ data suggest sustained remission of T2DM, with rates reaching 98.5%

after 6 years
[90]

. A 4-year follow-up of SASI reported remission rates of 93% for T2DM, 73% for HTN, 83% for

HLD and 79% for OSA
[94]

, which has been strongly associated with concomitant weight loss. Corroborating

these findings may suggest that the resolution of cardiometabolic comorbidities tends to strengthen over

time, with longer follow-up periods pointing towards more pronounced improvements. SASI has been

shown to be effective in reducing the prevalence of GERD in the short- and long-term, with a 25% rate of

complete remission, 29% rate of significant improvement, and 46% rate of no change at 4 years of follow-

up
[14,94]

.

Complications and safety

A few intraoperative and postoperative complications have been described after SASI. Three studies have

collectively reported three intraoperative complications (leak, enterotomy, splenic bleeding) in total
[103,104]

,

while another retrospective cohort study showed a 0% rate
[94]

. This highlights its procedural safety when

performed with proper surgical technique and its viability as a lower-risk intervention when compared to

other alternatives. A large systematic review reported a mean operative time of 111.3 min, which was similar

to other procedures. It found an overall early and late complication rate of 12.3%, which mostly consisted of

bilious vomiting (n = 31), diarrhea (n = 19), hypoalbuminemia (n = 12), marginal ulcer (n = 8), and bleeding

(n = 7)
[105]

.

Short-term complications tend to be more common, with an overall 2.5% reported incidence that can

include pulmonary embolisms, trocar site herniation, intrabdominal bleeding, and leak at the gastroileal

anastomosis complicated by sepsis
[94]

. Abdominal and intraluminal bleeding at the site of the procedure can

also present in the short term
[96,103,104]

. Less commonly, biliary gastritis, hematemesis, dysphagia, diarrhea,
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short bowel and vomiting were reported in 3 studies
[95,103,104]

. Long-term complications have been reported at

a 4.6% rate, with occurrences of gastroileal anastomotic stenosis, stomal ulcers, gallstones (2.5%-43.3%),

significant changes in bowel movement (diarrhea or constipation) and excess weight loss needing reversal to

SG. The most significant safety concern with SASI in the mid- to long-term period, however, is the potential

for malnutrition if the bypass is too aggressive
[94,105,106]

.

Nutritional outcomes

One of the key advantages of SASI is the inclusion of the duodenal route, which maintains nutritional

absorption, unlike RYGB and BPD/DS
[92]

. A mid-term SASI outcomes study showed that substantial

nutritional improvements were preserved at 3 years of follow-up, including significant reductions in fasting

glucose (99.8 to 84.8 mg/dL), HbA1c (5.6% to 5.1%), and insulin levels (24.5 to 7.9 mIU/L), and improved

lipid profiles
[94]

. Most vitamin and nutritional markers remained within normal ranges, with improvements

in vitamin D (23.2 to 34.7 ng/mL) and B12 status (451.2 to 853.1 pg/mL) and mild decreases in hemoglobin

(14.1 to 13.2 g/dL) and ferritin (132.6 to 87.8 ng/mL)
[94]

.

A 6-year follow-up study of the SASJ protocol can offer insights into the sustained efficacy and metabolic

impact of SASI. Patients who underwent SASJ demonstrated maintenance of hematological and nutritional

markers within normal ranges over the follow-up period. Hemoglobin levels showed slight fluctuation but

recovered to a mean of 12.5 ± 1 g/dL at 5 years, with only 3.2% of patients showing mild anemia. Vitamin D

deficiency was common preoperatively but improved significantly with supplementation throughout follow-

up. Calcium and albumin levels stayed stable
[101]

.

However, nutritional complications may occur if the bypass is too aggressive. A large-scale meta-analysis of

941 patients reported a 1.3% rate of hypoalbuminemia and a 0.2% rate of severe hypocalcemia
[105]

. Despite the

seemingly low rates, Kamal et al. present unpredictable malnutrition outcomes after the SASI due to gastric

limb lengths ranging on the shorter side of 250 cm. Sixty-three percent of patients faced severe malnutrition,

with 15 needing revisional surgeries for immediate remediation
[106]

. Severe protein-energy malnutrition has

also been reported in another study in up to 7.4% of patients, but it was effectively resolved in most cases

through surgical reversal of the bypass
[107]

. In anticipation of nutritional complications, opting for SASJ seems

reasonable; its modification of the SASI procedure with a shorter biliary limb could minimize nutritional

deficiencies, at least when compared to SASI in the short term. A recently published randomized controlled

trial has demonstrated lower rates of protein energy malnutrition and anemia, as well as fewer late

complications needing revisional surgeries, following SASJ when compared to SASI after 1 year of follow-

up
[108]

.

Patient care and follow-up

A successful SASI largely depends on a patient’s adherence to a postoperative care plan and follow-up

routine to ensure that if complications arise, they are caught as early as possible and managed

accordingly
[94,95,104]

. During early post-operative evaluations, a gastrografin swallow test and an upper

endoscopy may be conducted to check for two-way passages, anastomotic strictures, and biliary gastritis
[94]

.

Those tests are reserved if the patient presents with epigastric pain or reflux or has risk factors for ulcers
[94]

.

Postoperative diet recommendations include clear liquids for the first two weeks, with a transition to a high-

protein, low-fat, soft diet for the following two weeks and concurrent vitamin supplementation
[94,104]

. Given

the extreme weight loss associated with the SASI, lifelong nutritional counseling and dietary monitoring are

important to support sustained outcomes and prevent nutritional deficiencies. Several studies have shown

that a comprehensive multivitamin and mineral regimen, including vitamins B12 and D3, is commonly

prescribed after SASI to support nutritional health and prevent deficiencies
[94,98,104]

. Other studies, however,

indicate that nearly 93% of patients tend to taper off or completely stop their supplements after 6 months
[98]

.

Medications for obesity-related conditions must be adequately monitored and tapered off as needed. Patients
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with diabetes must be closely monitored during the immediate postoperative period, as many can

discontinue insulin or oral hypoglycemics within a few days after surgery
[92]

.

Early detection and prevention of complications

Prevention and monitoring strategies for complications following the SASI procedure are inconsistently

reported across the literature and often vary in their recommendations, reflecting a lack of standardized

postoperative protocols. Prophylactic anticoagulation is recommended for 2 weeks following surgery
[94,104]

.

Post-operative PPIs for 3 to 4 months can be given to prevent marginal ulcers and GERD-related

complications
[94,103]

. Nutrient supplementation, dietary monitoring, regular medical follow-ups, and

continued medication adherence are consistent suggestions provided across various studies. Comorbidity

monitoring via laboratory testing, imaging studies to test for potential complications, and weight monitoring

are all important preventative and proactive measures to track a patient’s progress following SASI. When

long-term complications do arise and are refractory to conservative management, revisional procedures

might be necessary. Aghajani et al. reported the need for anastomotic revisions in cases of stenosis and

stomal ulcers and for bypass reversal in cases of severe protein-energy malnutrition
[94,107]

. As outcomes have

also been closely tied to surgical technique, especially bypass length, an MBS consensus meeting has

recommended constructing the GI anastomosis at a fixed distance (approximately 300 cm) from the ileocecal

valve to help prevent further complications
[109]

.

PROCEDURE CHOICE
Selection of the optimal procedure requires consideration of multiple patient-, procedure-, and outcome-

related factors, as part of the shared decision-making process and multidisciplinary assessment. Patient

characteristics such as BMI, obesity-related medical conditions and preferences should be taken into

account, as each procedure produces different weight loss outcomes and comorbidity remission rates.

Among the four procedures discussed above, the literature has shown that, on average, SASI seems to

produce the most excess weight loss at 4-5 years of follow-up, as shown in Table 1. While it shows some

advantages in that regard, the highest remission rates of obesity-related medical conditions can be seen after

OAGB, with rates above 90% for all conditions. Of note, OAGB could result in diabetes remission rates of up

to 94%, which is followed by 93% in SASI, 90% in SADI-S and 86% in SG-TB. Patient preferences, as well as

provider input, thus come into play to decide if either outcome holds priority or whether an adequate

balance between both is desired. Nevertheless, surgical factors such as technique, anticipated intra- and post-

operative complications are also crucial in determining which procedure would result in the most benefits

while minimizing risks. While SASI has been shown to result in lower rates of overall complications,

including but not limited to marginal ulcers, hernias, stenosis and gallstones, as well as superior weight loss

outcomes, it does come at the expense of severe protein-energy malnutrition, necessitating consistent follow-

up and compliance with postoperative regimens. Other procedures, such as OAGB, SADI-S and SG-TB, have

so far shown deficiencies in micronutrients that can be adequately managed with tailored supplementation.

FUTURE CONSIDERATIONS
Owing to the hypoabsorptive nature of the above-mentioned procedures, nutritional deficiencies, severe

protein-energy malnutrition and malabsorption are not uncommon postoperative complications. As such, it

remains important to consider how such outcomes could be best avoided. For instance, Hess et al., the

surgeons who developed the BPD/DS, encouraged the adoption of a CC measuring 10% and an alimentary

limb (AL) measuring 40% of the total small bowel length. Such measurements could be used in determining

the location of the anastomosis in BPD/DS rather than relying on fixed lengths
[44,45]

. A ratio of CC or AL to

total small bowel length rather than a fixed measurement could similarly be adopted in the above procedures;

this could allow adequate but slight variations suitable for each patient, depending on their anatomical and

bowel configurations, and tailored to their nutritional needs. However, more research is needed in that area.
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CONCLUSION
MBS has grown over the years to encompass newer techniques in the management of obesity and its

associated medical conditions. OAGB, SADI-S, SG-TB and SASI prove to be effective and safe alternatives;

they have been designed with an aim to offer advantageous weight loss outcomes, tackle nutrient

hypoabsorption issues, and serve as successful revisional surgeries when indicated. Consideration of CC

lengths, in relation to total AL length, also seems to show promise or suggestions in standardizing those

newer procedures and ensuring optimal patient outcomes. Although the existing evidence supports these

findings, long-term data remain limited for some procedures, such as SG-TB and SASI, which have yet to be

fully endorsed by the ASMBS. Larger and longer-term studies are thus needed to evaluate definitive

outcomes, standardize procedural approaches, and develop GRADE-based pre- and postoperative guidelines

that would optimize patient outcomes.
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