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Obesity Surgery  

Gastric bypass 
(RYGB)

Gastric banding 
(BAND)

Sleeve Gastrectomy 
(VSG)



Obesity surgery changes body weight set point
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Via neurons in the hypothalamus

AgRP, Agouti-related peptide; CART, cocaine- and amphetamine-regulated transcript; NPY, neuropeptide Y; POMC, pro-opiomelanocortin 
Secher et al. J Clin Invest 2014;124:4473–88; van Can et al. Int J Obes (Lond) 2014;38:784–93

Successful obesity treatments increase 

satiety and reduce hunger
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Calorie malabsorption (humans)

• Bypass: Minimal Fat malabsorption

No CHO malabsorption

• Band: ?

• Sleeve: ?



Hunger, fullness and food intake



Appetite ratings after RYGB

How full

0 30 60 90 120 150 180
0

25

50

75

100

VAS - How full are you?

Time from end of standard meal (min)

How hungry

0 30 60 90 120 150 180
0

25

50

75

100
Pre-op

1 month

3 months

6 months

VAS -  How hungry are you?

Time  from end of standard meal (min)

le Roux, Borg et al 2006 Brit J Surg





Total energy intake 
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Pre-operative

Food preferences after RYGB/VSG

Post-operative
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Dietary energy density 

0

1

2

3

4

5

6

7

8

9

10

3-months 12-months 24-months

Patient Control

M
J
)

E
n
e
rg

y
 D

e
n

s
it
y
 (

M
J
-

d
a

y
)

n = 15 patients; n = 16 controls; 2-way ANOVA p = 0.72

D
ie

ta
ry

 e
n

e
rg

y 
d

e
n

si
ty

(k
J/

g)

* Difference from baseline

Livingstone and Price et al, J Nutrition, 2022



Energy expenditure



Energy Expenditure

Werling M et al, Plos one, 2013



Energy expenditure

“ a low-calorie diet combined with RYGB surgery resulted in a greater 
reduction in 24-h EE and basal EE compared with diet alone, even 
after adjusting for differences in loss of fat and fat-free mass”

Schmidt et al, IJO, 2016



Mediators



Gastric band - neural signalling

Dixon et al, JCEM, 2005



Gastric band - neural signalling

Stefanidis et al, SOARD, 2015



Mediators for RYGB and VSG

Miras AD & le Roux CW,  Nature Reviews Gastroenterology, 2013

• Gut hormones

• Bile acids

• Microbiota



Conclusion

Miras AD & le Roux CW,  Nature Reviews Gastroenterology, 2013

• Operations mainly work on 
food intake

• Discrepancies between 
humans and rodents

• Understanding of 
mechanisms important for 
weight regain and adjunctive 
medications 
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GLP-1: RYGB vs. Vertical Sleeve gastrectomy 

Peterli, 2012, Obesity Surgery



PYY response after obesity surgery
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Blocking gut hormones with octreotide
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Blocking GLP-1 and PYY actions after RYGB

Svane, 2016, International Journal of Obesity



Role of GLP-1 after VSG

Wilson-Pérez et al., Diabetes 2013



Ghrelin after RYGB

Cummings et al N Engl J Med. 2002



RYGB vs. Vertical Sleeve gastrectomy 

Peterli, 2012, Obesity Surgery



Ghrelin role after VSG

Chambers A et al., Gastroenterology 2012



Bile acid signalling in weight loss maintenance 
after VSG  - FXR and TGR5 knock outs  

Ryan et al., Nature 2014

Ding et al., Hepatology 2016



Liou et al., Science translational Medicine 2013

Gut microbiota - mice to mice transfer



Gut microbiota - human to mice transfer

Tremaroli et al., Cell Metabolism, 2015



Gut microbiota

Tremaroli et al., Cell Metabolism, 2015

“thus indicating decreased 

utilization of carbohydrates 

and increased utilization of 

lipids as fuel in recipients of 

RYGB microbiota.”
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