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Roux-en-Y gastric bypass 
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Sjostrom L et al. N Engl J Med 2007; 357:741-752 
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Long-Term Mortality After  
Gastric Bypass Surgery 
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15 



16 



17 



18 

The type 2 diabetes epidemic 

USA/Canada 

 14.2m 

 17.5m (23%)  

Number of people with diabetes (million) by region 

for 2000 and 2010 (% increase) 

Zimmet P et al. Nature 2001; 414: 782-7 

Latin America 

 15.6m 

 22.5m (44%) 
South Africa 

 9.4m 

 14.1m (50%) 

Australia 

 1.0m 

 1.3m (33%) 

Asia 

 84.5m 

 132.3m (57%) 

Europe  

 26.5m 

 32.9m (24%)  
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Modest Weight Loss Reduces 
Risk of Type 2 Diabetes by 30% 
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Can diabetes type 2 be prevented? 
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Intervention (n=265) Control (n=257) 

Finnish Diabetes Prevention Study 

Study year 
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Weight Loss in Overweight Diabetic Subjects and 

Overweight Non-diabetic Spouses 

Adapted from Wing RR, Diabetes Care 1987;10:563-6 
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Who would have thought it? An operation 

proves to be the most effective therapy for adult 

onset diabetes”  
W Pories  1995  222: 339-350 

KEY POINT:  Surgery  (RYGBP) is more 

effective than medical therapy in treating 

diabetes type 2 

 

83% of type 2 diabetes patients  euglycaemic /nl 

HbA1c 
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Diabetes and Hypertension in severe obesity and effects of gastric bypass 

induced weight loss   (n> 1000   15% diabetic) 

    

H Sugarman  2003  237  751-758 

 83% resolution  @ 1year  

86% resolution @ 5 years 
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Effect of laparoscopic Roux en Y gastric bypass on type 2 

diabetes mellitus     
Schauer  2003  238   467-485   

treatment Net reduction 

OA usage 80%   

OA quantity 84% 

Insulin  usage 79% 

Insulin  quantity 90% 

30% discontinued medication at discharge of hospital 
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Improved 

33 

Resolved 

158 

Severity 

IFG 0 100% 

Diet  3% 97% 

Oral 13% 87% 

Insulin 38% 62% 

Improved 

33 

Resolved 

158 

Duration 

<5y 5% 95% 

5-10y 25% 75% 

>10y 46% 54% 

Schauer Ann Surg 2003 
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31 Sjostrom L et al. N Engl J Med 2004;351:2683-2693 

Incidence of Diabetes among Subjects in the SOS Study 
over 2- and 10-Year Periods 
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Recovery from Diabetes over 2 and 10 Years in Surgically Treated 
Subjects and Their Obese Controls 

Sjostrom L et al. N Engl J Med 2004;351:2683-2693 
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RCT comparing medical with surgical 
therapy for DMT2 

Author Year Treatment groups N FU Remission 
rates 

Dixon 2009 Meds vs LAGB 30 vs 30 24 13% vs 73% 

Mingrone 2012 Meds vs BPD vs RYGBP 20 vs 20 vs 20 24 0% vs 95% vs 75% 

Schauer 2014 Meds vs RYGBP vs GS 50 vs 50 vs 50 36 5% vs 38% vs 24% 

Ikramuddin 2013 Meds vs RYGBP (+Meds) 60 vs 60 12 19% vs 47% 
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STAMPEDE trial 

 
Surgical Treatment and Medications Potentially Eradicate 

Diabetes Efficiently 
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Mean Changes in Measures of Diabetes Control from Baseline to 3 Years. 

Schauer PR et al. N Engl J Med 2014;370:2002-2013 
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Polar Chart of Scores for Quality of Life at Baseline and 3 Years after Randomization. 

Schauer PR et al. N Engl J Med 2014;370:2002-2013 
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How does surgery gets the job done ? 

• Weight loss hypothesis 

• Caloric restriction hypothesis 

• Lower intestinal hypothesis 

• Upper intestinal hypothesis 

• Ghreline hypothesis  

• …  
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Banting Memorial Lecture 2012 Reversing the twin cycles of Type 2 diabetes 

Diabetic Medicine 

Volume 30, Issue 3, pages 267-275, 20 FEB 2013 DOI: 10.1111/dme.12039 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005 

http://onlinelibrary.wiley.com/doi/10.1111/dme.2013.30.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0005
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Banting Memorial Lecture 2012 Reversing the twin cycles of Type 2 diabetes 

Diabetic Medicine 

Volume 30, Issue 3, pages 267-275, 20 FEB 2013 DOI: 10.1111/dme.12039 

http://onlinelibrary.wiley.com/doi/10.1111/dme.12039/full#dme12039-fig-0006 

http://onlinelibrary.wiley.com/doi/10.1111/dme.2013.30.issue-3/issuetoc
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Rubino et al  Ann Surg 2004 

 

Goto –Kakizaki ratten: lean rat model type 2 

diabetes 
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24 

Copyright ©2006 The Endocrine Society 

Morinigo, R. et al. J Clin Endocrinol Metab 2006;91:1735-1740 

FIG. 1. Active GLP-1 and total PYY in response to a liquid test meal 

6wkn na RYGBP 

Obese ptn preop 

BMI gematchte ptn niet 

geopereerd 
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© 2013 by Lippincott Williams & Wilkins.  Published by Lippincott Williams & Wilkins, Inc. 2 

FIGURE 1 

GLP-1 and the Long-Term Outcome of Type 2 Diabetes Mellitus After 
Roux-en-Y Gastric Bypass Surgery in Morbidly Obese Subjects. 
Jimenez, Amanda; Casamitjana, Roser; Flores, Lilliam; MD, PhD; 
Delgado, Salvadora; MD, PhD; Lacy, Antonio; MD, PhD; Vidal, Josep; 
MD, PhD 
 
Annals of Surgery. 257(5):894-899, May 2013. 
DOI: 10.1097/SLA.0b013e31826b8603 

FIGURE 1 . Time course of plasma glucose (A), GLP-1 (B), glucagon (C), and C-
peptide (D) concentrations in response to a STM according to T2DM 
outcome. Data are expressed as mean +/- standard deviation. Triangles: 
group 1 (remission); Squares: group 2 (relapse); group 3 (lack of remission). 
a: P P < 0.05 for the comparison between group 2 and group 1, and group 2 
and group 3. 

Incretin response of diabetic RYGBP 5y after surgery 

 

3 groups: 

A.Remission 

B. Relapse 

C. Never achieved remission 

 

After STM similar levels of GLP-1 in all groups 
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Predictive factors 
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Remission = HbA1C <6% 
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1 million dollar question:  

• can we treat low BMI type 2 diabetes 
patients with bariatric surgical procedures? 
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World J Surg. 2014 Aug 27.   
A Meta-Analysis of Short-Term Outcomes of Patients with Type 2 

Diabetes Mellitus and BMI ≤35 kg/m2 Undergoing Roux-en-Y 
Gastric Bypass. 

Rao WS1, Shan CX, Zhang W, Jiang DZ, Qiu M. 

  

yes we can ! 

- 9 series 

- FU 12 months 

- All remission DMT2 

- M: 7-26% 

http://www.ncbi.nlm.nih.gov/pubmed?term=Rao WS[Author]&cauthor=true&cauthor_uid=25159119
http://www.ncbi.nlm.nih.gov/pubmed?term=Shan CX[Author]&cauthor=true&cauthor_uid=25159119
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhang W[Author]&cauthor=true&cauthor_uid=25159119
http://www.ncbi.nlm.nih.gov/pubmed?term=Jiang DZ[Author]&cauthor=true&cauthor_uid=25159119
http://www.ncbi.nlm.nih.gov/pubmed?term=Qiu M[Author]&cauthor=true&cauthor_uid=25159119
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New types of interventions? 

 



53 

DePaula Surg Endosc 2008 

Laparoscopic treatment of type2 diabetes for 
patients with a BMI less than 35 

• 30 pts   

• mean age 50.3y (36-66) 

• mean BMI 30.1 (23.4-
34.9) 

• T2DM for >3y (3-22y) 

• stable treatment: oral, 
insulin (41%) or both 
>12m 

• mean FU 7m (4-16m) 
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preop postop p value 

HbA1c 8.8 ( 1.7) 6.3 ( 0.9) <0.001 

Fasting 

glucose 
210.7 (66.6) 116.7 (33.1) <0.001 

Postpr. 

glucose 
259.3 (92.6) 141.7 (56.6) <0.001 

Insulin 15.5 (17.4) 8.9 (8.8) <0.003 

DePaula Surg Endosc 2008 
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resolution 
glycemic 

control 
improv. 

oral 54% 37% 9% 

insulin 33% 34% 33% 

both 38% 46% 16% 

resolution 
glycemic 

control 
improv. 

3-5y 87% 13% - 

5-10y 37% 56% 7% 

>10y 36% 36% 28% 

medication use severity disease 

duration disease 

DePaula  Surg Endosc 2008 

morbidity 10.3% 

mortality 2.6% 
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