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1996 lap. Gastric Banding

Evolution of MBS at the Medical University of Vienna

2023 Robotic MBS

2024 ESG/TORE

2002 lap. Sleeve Gastrectomy

2003 lap. Y-Roux Gastric Bypass

2010 lap. OAGB

2009 lap. BPD

2016 SADI-S
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Case mix

SG

OAGB

SADI-S

Revision

RYGB

LAGB    0% 

SG  13% 

RYGB  20% 

OAGB  21% 

SADI-S 26% 

Revision 20% 

Reflux and hiatal hernias in One Anastomosis Gastric Bypass
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Most Common bariatric procedures 
worldwide:

Sleeve

RYGB
OAGB



THREE QUESTIONS

1 How much bowel should we bypass?

2 What are the consequences of decades

of bile exposure?

3 Are we even measuring the

right things?



First report

Prospective consecutive case series

89% women

Follow-up: 89%

Mean EWL (mean BMI: 47 kg/m
2
)

• 1   mo: 20%

• 6   mo: 51%

• 12 mo: 68%

• 24 mo: 77%

Obesity Surgery 11, 2001: 276-280

The Mini-Gastric Bypass: Experience 

with the First 1,274 Cases

Robert Rutledge, MD, FACS

The Center for Laparoscopic Obesity Surgery, Durham, NC,

app.200cm

Gerhard Prager

OAGB RCTs



1. OPTIMAL LIMB LENGTH

150 or 200 cm … of what?

•  Fixed biliopancreatic limb (BPL): usually 150–200 cm

•  Total small-bowel length varies widely

•  Same 200 cm ≠ same physiological bypass

•  Common channel (CCL) is rarely measured

Salman et al. Obes Surg. 2023;33:1846–1856.

BPL

CCL
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N=443

3 different measurement methods (Laparotomy, Laparoscopy)

SBL was 690 +-93.7 cm (range 350–1049 cm)

Men > Women (729 +- 85cm versus 678  +- 92cm , P<0.0001)

SBL correlation with height

Metabolic and Bariatric Surgery

Length of BP-Limb
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Length of BP-Limb



Tailored limb approach

644 pat.

3 BMI Groups (pat.)       limb          mean BMI↓

– <40 (286)          150cm      10,7 

– 40-50 (286)        250cm      15,5

– >50 (72)          350cm       23,3

Conclusion:

 Tailored limb is feasible - Careful application in lower BMI 

Metabolic and Bariatric Surgery

Length of BP-Limb
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1731 OAGB/MGB performed

Follow up after 10a: 43.6%

52.1% Follow up after 5a

BPL 150–250 cm according to BMI

AL minimum 400cm, entire bowel measured

Revision rate: 4.0% (70/1731)

Malnutrition: 2.5% (43/1731)

Revision should be: 9.3% (70/755 (43.6%))

Malnutrition in 43p (43/755) = 5.7%!

Gerhard Prager

Nutritional supplementation guidelines after OAGB/MGB
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101 patients, divided into 3 groups

 BPL 150cm n=32

 BPL 180cm n=49

 BPL 250cm n=20

1 year Follow up

Gerhard Prager

Nutritional supplementation guidelines after OAGB/MGB
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Nutritional supplementation guidelines after OAGB/MGB

Ahuja A et al., Obes Surg 2018

250cm group:

1/20 late death (protein malnutrition)

1/20 parenteral nutrition

1/20 iron infusion and blood

        transfusion for severe anaemia

101 patients, divided into 3 groups

 BPL 150cm n=32

 BPL 180cm n=49

 BPL 250cm n=20

1 year Follow up
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64 patients in 2 groups 

• Fixed BPL 200cm

• Tailored BPL 40% of TSB

Komaei et al., Obes Surg 2019

Metabolic and Bariatric Surgery

Length of BP-Limb

No difference in weight loss between groups (1a Follow up)

Significantly less Vitamin A, D and Albumin deficiencies for tailored 
BPL length

No difference in Iron deficiency



Organisational unit

Presentation title / topic OR Presenter's name
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RCT

105 patients were randomized into the standard biliopancreatic limb group (150cm

107 patients into the tailored biliopancreatic limb group

TSBL <500 cm:  BPL 150 cm

TSBL 500–700cm: BPL 180 cm

TSBL >700 cm:  BPL  210 cm.

1a after surgery, it is not superior to a standard BPL of 150 cm in terms of %TWL

N. Slagter et al. BJS 2024



150 CM VS 200 CM – WHAT DOES THE EVIDENCE SAY?

150 cm BPL 200 cm BPL

Similar %TWL up to 5 years

(no clinically relevant difference)

Slightly higher %TWL

(pooled difference ~2–3%)

Lower risk of hypoalbuminemia,

folate deficiency and ferritin deficiency

Higher rates of ferritin and

folate deficiency

Similar remission of

DM2, HTN, dyslipidemia
No significant advantage

Salman et al. Obes Surg. 2023;33:1846–1856.



MAYBE CENTIMETERS ARE THE WRONG METRIC

Should OAGB be tailored according to:

•  Total small-bowel length?

•  Percentage of bowel bypassed?

•  Common channel length?

•  BMI and metabolic phenotype?

•  Age / sarcopenia risk?

CC=AL: ???

BPL: 150cm? BPL: >200cm?

BPL: 200cm?

BPL: 100cm?

BPL: % of total?



Organisational unit
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An ideal range was established between 0.40 and 0.43 for 

the CL/TBL ratio, and 200 to 220 cm for the CL length. 

Among these ranges, there were no cases of protein or 

calorie malnutrition

World J Surg (2020) 44:855–862
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• Single center RCT: 600p: 200 OAGB/200 RYGB/ 200 SG

• Follow up after 5 years: >90%

• OAGB > RYGB in EWL (97.7 vs. 77.1%), Diabetes remission, HT, DL

Gerhard Prager

Nutritional supplementation guidelines after OAGB/MGB

Ruiz-Tovar et al, Surg Endoscopy 2018
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• Single center RCT: 600p: 200 OAGB/200 RYGB/ 200 SG

• Follow up after 5 years: >90%

• OAGB > RYGB in EWL (97.7 vs. 77.1%), Diabetes remission, HT, DL

Gerhard Prager

Nutritional supplementation guidelines after OAGB/MGB

Ruiz-Tovar et al, Surg Endoscopy 2018

...if it sounds too good 

to be true...

...it might not be true...
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But always keep in mind to …

Gerhard PragerGerhard Prager

Long Term Results after OAGB



THREE QUESTIONS

1 How much bowel should we bypass?

2 What are the consequences of decades

of bile exposure?

3 Are we even measuring the

right things?



OAGB: Alkaline reflux

25Gerhard Prager

0,9% alkaline reflux (8/974)

0.4% alkaline reflux (4/1000)

0,7% alkaline reflux (7/1000)

2,0 % alkaline reflux (18/1054)

Redo OAGB
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Volume 12, Issue 4, April 2024, Pages 267-276

„The high rate of clinical gastro-oesophageal

reflux disease after OAGB (41%) raises questions 

about its long-term consequences, which need to be 

further investigated."

YOMEGA 5 years

Weight loss, DM remission, Nutritional status: no difference 

https://www.sciencedirect.com/journal/the-lancet-diabetes-and-endocrinology/vol/12/issue/4


2. BILE REFLUX – WE KNOW IT EXISTS

48% Bile in the pouch

34% Esophagitis

6% Barrett's esophagus

•  38% anastomositis

•  Acid reflux ↓

•  Non-acid reflux ↑

•  Abnormalities occurred even in asymptomatic patients

Felsenreich et al. Obes Surg. 2025;35:1285–1294.



OAGB: Need for revisional surgery

28

Jedamzik et al, SOARD 2022

1025 OAGB procedures from 2012 to 2019: 82 conversions to RYBG

• 42 bile reflux. (=4.1%)

• 11 marginal ulcer

• 10 anastomotic stenosis 

• 9 malnutrion

• 3 weight regain

The Vienna experience



FROM BILE TO CANCER: SIGNAL VS. PROOF

THE SIGNAL WHAT WE DO NOT KNOW

•  Bile reflux is common

•  Chronic inflammation documented

•  Esophagitis / Barrett reported

•  Case reports of gastric and esophageal 

cancer

•  True incidence of dysplasia

•  True incidence of cancer

•  Causal relationship

•  Impact after 20–40 years

Menahen et al. Surg Obes Relat Dis. 2023;19:1528–1541.

Cancer is a latency problem



Does Bile in the Stomach result in 

Carcinoma?

Mayo Clinic Group: 

338 patients who had surgery for 

ulcer disease 1935-1959 

(5635 person years, Follow up of 25 years!)

→ NO increase in Gastric Carcinoma

Gerhard Prager
Oncologic Concerns versus Cancer Evidence



NO increase in Gastric Carcinoma after Billroth II

Bassily R, Smallwood RA, Crotty B. Risk of gastric cancer is not 

increased after partial gastrectomy. J Gastroeterol Hepatol 2000; 15: 

762-5.

Luukkonen P, Kalima T, Kivilaako E. Decreased risk of gastric stump

carcinoma after partial gastrectomy. Hepatogastroenterol 1990; 37: 

392-4.

Clark CG, Fresni A, Gledhill T et al. Cancer following gastric surgery. 

Br J Surg 1985; 72: 591-4.

Does Bile in the Stomach result in 
Carcinoma?

Gerhard Prager
Oncologic Concerns versus Cancer Evidence



Obesity Surgery (2022) 32:1300–1311

52 cancers (adenocarcinoma) after RYGB/OAGB

RYGB  61% (27/44) of the cancers in the gastric tube 

OAGB 37.5% (3/8) of the cancers in the gastric tube

→Majority of reported cancers after 

OAGB in the GASTRIC REMNANT!

Gerhard Prager
Oncologic Concerns versus Cancer Evidence



The OAGB is different from the Mason Loop GBP 

or Billroth 2

OAGB Mason Loop GB Billroth 2

Gerhard Prager
Oncologic Concerns versus Cancer Evidence



Annals of Surgery, February 20, 2026

82394 RYGB

Gastric bypass was associated with an increased risk of gastric non-cardia adenocarcinoma 

between 10-44 years after surgery (HR=4.0, 95%-CI 1.2-13.7; SIR=2.5, 95%-CI 1.4-5.0),

Gastric bypass might increase the risk of adenocarcinoma in the excluded stomach and delay 

the detection when such tumors occur. 

Yet, this cancer is still rare after gastric bypass

A possible mechanism behind an increased risk of gastric non-cardia adenocarcinoma after 

gastric bypass is duodenogastric reflux and stagnation of bile and pancreatic juice in the 

excluded stomach. 



TAKE-HOME MESSAGES

1
We do not know how much bowel we should bypass.

150 or 200 cm of what? Tailoring by physiology,

not dogma, is the future.

2
Bile reflux after OAGB is real.

But the consequences after 20–40 years,

including cancer risk - remain unknown.

3
Perhaps our biggest unknown is caused by

measuring the wrong things.

We need the right metrics, registries and time.

OAGB works remarkably well - our understanding is still incomplete.
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5 patients after OAGB:

Liver dysfunction developed after a median interval of 15 

months (range 2–88 months)

Gerhard Prager

Long Term Results after OAGB
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Elongation of the resorption length of the bypass has led to an 

improvement in symptoms in all patients.

BPL AL BPL/AL 
%

%EWL action Time to onset 
(months)

1 175 500 26:74 125.4 LTX 5

2 370 320 54:46 123.7 RYGB* 12

3 265 395 40:60 120.7 RYGB* 35

4 200 375 35:65 107.8 RYGB* 36

5 95 275 25:75 85.9 RYGB* 20

*lengthening of the CC

Eilenberg et al., Obes Surg 2018

Gerhard Prager

Long Term Results after OAGB
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Obes Surg 2021 Aug;31(8):3468-3475

385 patients

Long Term Complications:

 ulcer at the gastrojejunal anastomosis level. 4.9%

 major malnutrition 2.3%

 postoperative biliary reflux 9.8%

 severe anemia 2.7%

Gerhard Prager

Long Term Complications after OAGB
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One Anastomosis Gastric Bypass (OAGB):

Some surgeons claim that 

there is LESS reflux after 

OAGB…

Is it true?



Functional testing in OAGB
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Felsenreich D.M. et al., Surg Endo 2023

24h-pH-metry:

Metabolic and Bariatric Surgery

Non-acid Reflux after OAGB/ Moritz Felsenreich



Functional testing in OAGB
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Felsenreich D.M. et al., Surg Endo 2023

24h-pH-metry:

Metabolic and Bariatric Surgery

Non-acid Reflux after OAGB/ Moritz Felsenreich



Functional testing in OAGB
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Felsenreich D.M. et al., Surg Endo 2023

24h-pH-metry:

Metabolic and Bariatric Surgery

Non-acid Reflux after OAGB/ Moritz Felsenreich



How to detect Bile reflux?

Organisational unit
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1. Listen to the patient!

 WHEN does it occur?

 Eating pattern?

→Lifestyle modification

2. Upper GI Endoscopy! 

3. pH Metry

 Acid reflux

 Non-Acid reflux



Treatment Options of Bile Reflux after OAGB:

Organisational unit
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• 1. Conversion to RYGB (AL app. 60-70cm)

• 2. Braun Anastomosis 

 (Blind loop Syndrome - bacterial overgrowth)

• 3. Magnetic Sphincter Augmentation

• 4. Fundoplication with Remnant stomach/fundus

• 5. Lig. Teres Augmentation

Shahrukh Chaudhry et al: Surg Laparosc Endosc Percutan Tech Volume 34, Number 4, August 2024

Ibrahim M. et al: Surg Endoscop July 2024
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Gerhard Prager

A letter to the editor was written 

signed by numerous IFSO-members ...
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Ethics in Research and Publication

After more than 6 months 
Surgical Endoscopy retracted 

the paper...

Dear Professor Gerhard,

We discussed this article in the editorial 

board today after receiving the reply from 

all authors. The article will be formally 

retracted.

We note your comments about data. The 

governance of data generated by authors 

lies within the employing institutions.

All the best,

George
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Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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JAMA Surgery December 2016 Volume 151, Number 12; 1146-1155

BPL 50cm

AL150cm

Pouch 25cc
Pouch 25cc

BPL 50cm

CC 150cmCC 150+ ___cm

AL very long (?cm)



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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JAMA Surgery December 2016 Volume 151, Number 12; 1146-1155

double-blind, randomized clinical trial

113 patients with a body mass index of 50 to 60kg/m
2
 

BMI loss 17.8 two years after standard gastric bypass

BMI loss 17.2 two years after distal gastric bypass, 

a nonsignificant difference.



prospective randomized study

187 patients

5 years 85% FU

Nergaard et al. Obes Surg 2014: 1595 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Nergaard et al. Obes Surg 2014: 1595 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Nergaard et al. Obes Surg 2014: 1595 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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OBES SURG (2018) 28:3405–3414

Longer BPL:

Better weight Loss

Better Diabetes Control



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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OBES SURG (2018) 28:3405–3414

Longer BPL:

Higher BA concentration

BA conc. correlates with 

BPL length



Long Term Weight Loss – SOS Study

Carlson L et al. Lancet Diabetes Endocrinol. 2017 April ; 5(4): 271–279               Sjöström et al. JAMA. 

2012;307(1):56-65

Sjöström L et al. JAMA. 2014;311(22):2297-2304

METABOLISCHE & BARIATRISCHE CHIRURGIE

Universitätsklinik für Chirurgie – AKH Wien
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METABOLISCHE & BARIATRISCHE CHIRURGIE

Universitätsklinik für Chirurgie – AKH Wien

JAMA Surg. 2019 Apr 1;154(4):319-326

Langzeitergebnisse und Reoperationsrate nach RYGB
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METABOLISCHE & BARIATRISCHE CHIRURGIE

Universitätsklinik für Chirurgie – AKH Wien

JAMA Surg. 2019 Apr 1;154(4):319-326

Langzeitergebnisse und Reoperationsrate nach RYGB



Adams T. Et al., N Engl J Med 2017;377:1143-55.

Weight Loss:

Almost 1/3 TWL 

after 12 years

Langzeitergebnisse und Reoperationsrate nach RYGB
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METABOLISCHE & BARIATRISCHE CHIRURGIE

Universitätsklinik für Chirurgie – AKH Wien

RYGB stood the test of time

Long term results show huge variations regarding 

weight loss and reoperation-rate

Role of pouch-form/size and Limb-length?

Reasons for Reoperation: 

  Internal Hernia (2-10%)

  unclear abdominal pain

  Weight regain

Langzeitergebnisse und Reoperationsrate nach RYGB



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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Journal of Gastrointestinal Surgery 1999;1:517-525 

„Distal Gastric Bypass“: 

5 patients CC=50cm AL=295cm

All had to be revised (severe malnutrition)

3 died due to liver failure

22 patients AL=145cm; CC=150cm

3 had to be revised (malnutrition)



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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Surgery forObesityandRelatedDiseases14(2018)554–561

11p total alimentary limb length (TALL) of 250 to 300cm 

(7 had to be revised (malnutrition))

The subsequent 85 patients were converted to distal 

RYGB with TALL 400 to 450cm in a single-stage 

operation



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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Surgery forObesityandRelatedDiseases14(2018)554–561

Diarrhea and protein calorie malnutrition with TALL of 

250 to 300 cm,

 whereas TALL 400 to 450 cm demonstrated a lower 

incidence of nutritional issues, 

but the effect on calcium, parathyroid hormone, and the 

fat soluble vitamins A and D is still a major concern



Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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SOARD Volume 15, Issue 10, October 2019, Pages 1719-1728

https://www.sciencedirect.com/science/journal/15507289/15/10


Machado et al. J Hepatol 2006: 600-606 

Review

12 studies

1620 patients 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



91%37% 50% 60% 1.7%

NASH was not related with age or body mass index

Association between male sex and NASH/hepatic fibrosis. 

Diabetes mellitus and insulin resistance - NASH 

Hypertension - advanced hepatic fibrosis 
Machado et al. J Hepatol 2006: 600-606 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Charlton Curr Opin Organ Tx 2013

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Charlton Curr Opin Organ Tx 2013

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Charlton Curr Opin Organ Tx 2013

NASH is on the way to become the leading 

indication for liver transplantation

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Bariatric Surgery  → Metabolic Surgery

Traussnigg et al. Dig Dis Sci 2015: 598-607 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Hafeez et al. J Obes 2013

Roux-en-Y 

gastric bypass

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



steatosis   resolved in 75%

lobular inflammation  resolved in 75 %

chronic portal inflammation resolved in 49%

steatohepatitis   resolved in 90 %

Taitano et al. J Gastrointest Surg 2015; 429-437

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Taitano et al. J Gastrointest Surg 2015; 429-437

Bariatric Surgery

Diabetes Surgery

NASH Surgery

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Transplantation Proceedings, 42, 4395–4398 (2010) 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Transplantation Proceedings, 42, 4395–4398 (2010) 

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Transplantation Proceedings, 42, 4395–4398 (2010) 

Too much of good thing...

...might be bad.

CAVE: Length of BPL!

Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb



Reinventing the bariatric wheel: what we 

know, thought we knew and hope to learn

A r b e i t s g r u p p e

ADIPOSITAS   CHIRURGIE
Univ.Klinik.für Chirurgie – AKH Wien

Brolin R.E.: SOARD 4 (2008) 563-566

„Although we have made 

considerable progress in improving 

the safety and efficacy of bariatric 

operations, we still have a lot to learn“.

Keep in mind: Enthusiasm about VBG 

and LAGB

Evaluation of a procedure: at least 

sound 5a Fup data!
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Pouch Size and Length of BP-Limb
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Pouch Size and Length of BP-Limb
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Metabolic and Bariatric Surgery

Pouch Size and Length of BP-Limb
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