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Baseline

37 years old male patient, non-diabetic 

RYGB for severe obesity (BMI 43 kg/m2) in a peripheral hospital

4 months

Reoperation for internal hernia, complicated by intestinal perforation

Postoperative septic shock -> transfer our tertiary bariatric referral center 

Upon arrival at USZ: 

Laparotomy to repair intestinal perforations 

Insertion of a double-lumen percutaneous gastrostomy to the remnant stomach

- gastric decompression

- post-pyloric enteral nutrition (tip of line: D3)

6 months -> weight stabilized (BMI = 35 kg/m2), good general condition

How a surgical complication provided an experimental 
model….
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Bariatric surgery’s effect on Type 2 diabetes mellitus
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GLP-1 secreted upon 

the ingestion of food

Half-life = 2-3 min

1.-cell:

Enhances glucose-

dependent insulin 

secretion in the 

pancreas
= INCRETIN1

3.Liver:

reduces hepatic glucose 

output2

2.α-cell:

Suppresses postprandial

glucagon secretion1

4.Stomach: 

slows the rate of gastric 

emptying3

5.Brain:

Promotes satiety and 

reduces appetite4,5

GLP-1 effects in humans
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(PYY, GIP)

FOREGUT
HINDGUT

Glycemic control after RYGB: Mechanism?
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NCT01025999

Post-bariatric gut hormone response in humans
Switching on/off the RYGB 
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Systemic bias in study design

Speed of food arrival into the intestines might matter



Nutrients delivered into the duodenum lead to 

a. comparable changes in Gut hormones, 

Glucose metabolism & Appetite as orally

b. but different to the gastrostomy

Our hypothesis



Design
Resource 200 ml  test meal in 4min
Baseline to 120 min blood tests
2x each route

Gastric emptying assessment
Gastrografin with X-ray 30min later

Ethical approval
Cantonal Ethics Committee of Zürich 
BASEC-Nr. Req-2017-0616

New concept



Gut hormone response

Hypothesis: Correct! Duodenal = Oral

GLP-1 PYY



Gut hormone response

GIP



Other factors may play a role…

Glucose metabolism

Glucose Insulin



Appetite (Visual analogue scale)

Hunger Fullness



Gastric emptying at 20 minutes



n = 1 (ethical obstacles to reproduce the model)

Main limitation



Discussion
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GLUT1 upregulation

1. Adaptation of Roux-limb «Enteroplasticity»

GLP1-cell (L) hyperplasia after RYGB



Gastric pouch emptying rate of glucose drink
extremely rapid ->  T1/2 of 3 min 
(Scintigraphic measurement)

Supraphysiologic intestinal nutrient delivery of 107 kcal/min
= x 25 increase
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2. Fast gastric-pouch emptying



Post-RYGB physiology seems to be more complex
than initially thought

Forgut/hindgut theory needs to be challenged in
future trials

For example, by testing the role of

• intestinal food arrival velocity

• Roux-limb adaptation

Take home message
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