
	 Adjustable	Gastric	
Band 

Vertical	Sleeve	
Gastrectomy 

Roux-en-Y	Gastric	
Bypass 

Motility 	 	 	 
Esophageal Incomplete	LES	

relaxation Unclear Dysmotility	uncommon 

Gastric Unchanged Increased	gastric	emptying Increased	gastric	
emptying 

Small	bowel Unchanged Decreased	small	bowel	
motility	due	to	ileal	brake 

Increased	small	bowel	
motility 

Acid	
Secretion Unchanged Increased Increased 

GERD Decreased 
Increased,	but	can	be	
decreased	with	hiatal	hernia	
repair 

Decreased 

GI	hormones 	 	 	 
Ghrelin Increased Decreased Decreased 
Insulin Unchanged Decreased Decreased 
GLP-1 Unchanged Decreased Decreased 
GLP-2 Unclear Unclear Unclear 
GIP Slightly	increased Unchanged Unclear 
PYY Increased Increased Increased 

Nutrients 
Decreased	food	intake,	
no	changes	with	
absorption 

Iron/B12	deficiency,	no	
change	in	protein,	fat,	
carbohydrate	absorption 

Iron/B12	deficiency,	
decreased	fat	absorption,	
no	change	in	protein/
carb	absorption 

FOREGUT	PHYSIOLOGY	AFTER	BARIATRIC	SURGERY:	AN	
INTEGRATED	LITERATURE	REVIEW	

Kendra	Grundman	DO1,	Bo	Wang	DO1,	Devan	Lenhart	DO1,	Sofiane	El	Djouzi,	MD2	
1Franciscan	Health	Olympia	Fields,	Olympia	Fields,	IL,	2BariJuve	Surgical,	Bolingbrook,	IL	

	
RESULTS CONCLUSION 

Bariatric	surgery	offers	a	long-term	weight	loss	solution	and	concomitant	
treatment	of	comorbid	diseases	such	as	type	II	diabetes,	coronary	artery	
disease,	and	obstructive	sleep	apnea	in	the	severely	obese	populations.	As	the	
incidence	and	prevalence	of	obesity	continues	to	rise	worldwide,	bariatric	and	
metabolic	surgeries	are	becoming	more	popular.	Given	this,	it	is	essential	to	
recognize	the	functional	and	nutritional	effects	of	commonly	performed	
bariatric	procedures	in	order	to	provide	the	highest	level	of	care	through	the	
most	appropriate	surgery	for	the	patient.	

	REFERENCES	
1. de	Jong	JR,	van	Ramshorst	B,	Timmer	R,	Gooszen	HG,	Smout	AJ.	Effect	of	laparoscopic	gastric	banding	on	esophageal	motility.	Obes	Surg	2006;	16:	52–8.	
2. Mejia-Rivas	M,	Herrera-Lopez	A,	Hernandez-Calleros	J,	Herrera	MF,	Valdovinos	MA.	Gastroesophageal	reflux	disease	in	morbid	obesity:	the	effect	of	roux-en-Y	
gastric	bypass.	Obes	Surg	2008;	18:1217–24.	
3. Michalsky	D,	Dvorak	P,	Belacek	J,	Kasalicky	M.	Radical	resection	of	the	pyloric	antrum	and	its	effect	on	gastric	emptying	after	sleeve	gastrectomy.	Obes	Surg.	
2013;23(4):567-573.	
4. Dirksen	C,	Damgaard	M,	Bojsen-Moller	KN,	et	al.	Fast	pouch	emptying,	delayed	small	intestinal	transit,	and	exaggerated	gut	hormone	responses	after	Roux-en-Y	
gastric	bypass.	Neurogastroenterol	Motil	2013;25(4):346.–e255.	(9)	
5. Morinigo	R,	Moize	V,	Musri	M,	et	al.	Glucagon-like	peptide-1,	peptide	YY,	hunger,	and	satiety	after	gastric	bypass	surgery	in	morbidly	obese	subjects.	J	Clin	
Endocrinol	Metab	2006;91(5):1735–40.	
6. Maljaars	PW,	Peters	HP,	Mela	DJ,	Masclee	AA.	Ileal	brake:	a	sensible	food	target	for	appetite	control.	A	review.	Physiol	Behav.	2008;	95:271–281.		
7. de	Jong	JR,	Besselink	MG,	van	Ramshorst	B,	et	al.	Effects	of	adjustable	gastric	banding	on	gastroesophageal	reflux	and	esophageal	motility:	a	systematic	review.	
Obes	Res	2010;	11:297–305.	
8. Behrns	KE,	Smith	CD,	Sarr	MG.	Prospective	evaluation	of	gastric	acid	secretion	and	cobalamin	absorption	following	gastric	bypass	for	clinically	severe	obesity.	Dig	
Dis	Sci.	1994;39(2):315-320.	
9. Porat	D,	Vaynshtein	J,	Gibori	R,	et	al.	Stomach	pH	before	vs.	after	different	bariatric	surgery	procedures:	Clinical	implications	for	drug	delivery.	Eur	J	Pharm	
Biopharm.	2021;160:152-157.		
10.   de	Vries	DR,	van	Herwaarden	MA,	Smout	AJ,	et	al.	Gastroesophageal	pressure	gradients	in	gastroesophageal	reflux	disease:	relations	with	hiatal	hernia,	body	
mass	index,	and	esophageal	acid	exposure.	Am	J	Gastroenterol	2008;	103:1349–1354.	
11.   Mion	F,	Tolone	S,	Garros	A,	et	al.	High-resolution	impedance	manometry	after	sleeve	gastrectomy:	increased	intragastric	pressure	and	reflux	are	frequent	
events.	Obes	Surg	2016;	26:2449–2456.	
12.   Madalosso	CA,	Gurski	RR,	Callegari-Jacques	SM,	et	al.	The	impact	of	gastric	by-pass	on	gastroesophageal	reflux	disease	in	morbidly	obese	patients.	Ann	Surg	
2016;	263:110–116.	
13.   Quercia	I,	Dutia	R,	Kotler	DP,	Belsley	S,	Laferrère	B.	Gastrointestinal	changes	after	bariatric	surgery.	Diabetes	Metab.	2014;40(2):87-94.	doi:10.1016/j.diabet.
2013.11.003	
14.   Shak	JR,	Roper	J,	Perez-Perez	GI,	et	al.	The	effect	of	laparoscopic	gastric	banding	surgery	on	plasma	levels	of	appetite-control,	insulinotropic,	and	digestive	
hormones	Obes	Surg.	2008;18(9):1089-1096.	
15.  le	Roux	CW,	Borg	C,	Wallis	K,	et	al.	Gut	hypertrophy	after	gastric	bypass	is	associated	with	increased	glucagon-like	peptide	2	and	intestinal	crypt	cell	
proliferation.	Ann	Surg.	2010;252(1):50-56.	
16.   Korner	J,	Inabnet	W,	Febres	G,	et	al.	Prospective	study	of	gut	hormone	and	metabolic	changes	after	adjustable	gastric	banding	and	Roux-en-Y	gastric	bypass.	Int	
J	Obes	(Lond).	2009;33(7):786-795.	
17.   Belgaumkar	AP,	Vincent	RP,	Carswell	KA,	et	al.	Changes	in	Bile	Acid	Profile	After	Laparoscopic	Sleeve	Gastrectomy	are	Associated	with	Improvements	in	
Metabolic	Profile	and	Fatty	Liver	Disease.	Obes	Surg.	2016;26(6):1195-1202.	

		
	

INTRODUCTION		
As	the	prevalence	of	obesity	and	weight	loss	surgeries	being	performed	
in	the	United	States	have	increased,	it	is	important	to	identify	and	
understand	the	functional	and	nutritional	consequences	that	occur	in	
the	foregut	after	bariatric	surgery.		The	adjustable	gastric	band	(AGB),	
vertical	sleeve	gastrectomy	(VSG),	and	the	Roux-en-Y	gastric	bypass	
(RYGB)	have	been	proven	to	be	effective	in	leading	to	long-lasting	
weight	loss,	significant	improvement	in	obesity-related	comorbidities,	
and	reducing	overall	mortality	rate	by	50%.	However,	by	altering	the	
physiology	and	anatomy	of	the	digestive	system	many	patients	
experience	changes	in	foregut	motility,	gastric	acid	secretion,	reflux,	and	
gastrointestinal	hormone	activity.	 
	

METHODS	 
A	literature	search	for	published	full	text	articles	on	experimental	and	
clinical	studies	written	in	the	English	language	and	published	between	
2000	and	2021	was	performed	using	PubMed	online	database.	The	
search	strategy	included	using	the	phrase	“bariatric	surgery”,	“gastric	
banding”,	“gastrectomy”,	“roux	en	y	gastric	bypass”	or	“biliopancreatic	
diversion”	with	each	of	the	following	phrases,	“motility”,	
“gastroesophageal	reflux”,	“gastric	secretion”,	“gastrointestinal	
hormones”,	and	“absorption”.			The	last	search	was	conducted	in	March	
of	2021.	This	article	serves	as	a	framework	for	the	impact	of	bariatric	
surgery	on	foregut	physiology.	 
	
	


