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Anatomy and Physiology
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Anatomy and Physiology: Mechanism of Reflux
Anatomic

N Engl J Med 2020; 383:1961-1972
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Anatomy and Physiology: Mechanism of Reflux
Neuronal 

N Engl J Med 2020; 383:1961-1972
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GERD and Obesity
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GERD in Patients with Obesity

• Each five-points increase in BMI the DeMeester score increases by 3 units 

• Increased esophageal acid exposure
• Reflux symptoms link positively with BMI 

• Correlation between BMI and erosive esophagitis

• Increasing BMI is significantly associated with the incidence of 
adenocarcinoma of the esophagus and gastric cardia

Surgical Endoscopy (2020) 34:450–457
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Bariatric Surgery: Physiology of Reflux

• Altered Esophageal Clearance
• Impact on LES complex
• Presence of hiatal hernia 
• Impact on proximal cardia 

relaxation 
• Increased intragastric pressure
• Anatomic abnormalities of 

procedure 
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Upper Endoscopy  
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GERD after RYGB 
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Data on pathophysiologic changes after bariatric surgery is 
limited  (small studies, conflicting, short term-follow-up)

• Meta-analysis: 27 studies

• 612 sleeve patients 470 RYGB 

• Physiology: pH or manometry before and at least 1 month 
after surgery

• Outcomes: Changes in esophageal pH and manometric 
parameters compared to baseline before surgery

Jaruvongvanich V, et al. CTG 2020

GERD after bariatric surgery pathophysiology short-term
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Results: Sleeve Gastrectomy 
Manometry:

• êLES pressure

• êEsophageal amplitude

• éIneffective peristalsis

pH:

• éTotal AET, érecumbent AET

• éTotal reflux, érecumbent reflux 
episodes
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RYGB
Manometry:

• éIneffective peristalsis

pH:

• êTotal AET, êrecumbent AET and 
êupright AET

• Unchanged total reflux episodes, 
êacid reflux, énonacid reflux 
episodes
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Proposed Esophageal Clearance Progression: 
Long-Term 

Normal RAC RRC
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Proposed Esophageal Clearance Progression: Long-Term 
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POSED (Postobesity Surgery Esophageal 
Dysfunction)

Miller A, et al. AJG 2020

Survey of postbariatric patients (n=73): dysphagia questionnaire (BEDQ)
• 38.4% reported dysphagia, mean time after surgery 3.9 years.
• No difference between post-sleeve (35%) vs. post-RYGB (39.6%) 
• A time-dependent manner after surgery

Aperistalsis

Normal IRP

éIntragastric
pressure

Am J Gastroenterol. 2020 Oct;115(10):1669-1680
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GERD after Sleeve Clinical Studies
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From: Effect of Laparoscopic Sleeve Gastrectomy vs Laparoscopic Roux-en-Y Gastric Bypass on Weight Loss in Patients With Morbid ObesityThe SM-BOSS Randomized Clinical Trial

JAMA. 2018;319(3):255-265. doi:10.1001/jama.2017.20897

GERD

N = 101 Randomize to Sleeve 
• 44/101 prior GERD – 31.8% worsened 
• 57/101 no prior GERD – 31.6% De Novo GERD
• 9 converted to RYGB because of severe GERD 
• Diagnosis only based on symptoms 

N = 144 prospective series  (66 months median follow-up)
• GERD symptoms from 40.9% pre to 70.2% post
• PPI use from 24.3% pre to 63.9% 
• Erosive esophagitis – 59.8% on endoscopy 
• Non-dysplastic Barrett’s esophagus – 13.1%
• No correlation between symptoms and endoscopic findings



©2020 MFMER  |  slide-107

Ann Surg. 2019 Mar 20. Meta-analysis

• 46 studies totaling 10,718 patients were included.

• de novo reflux after sleeve 23%

• The long-term prevalence of esophagitis was 28%

• Barrett’s esophagus  8% 

• Conversion to RYGB for severe reflux 4%

Yeung KTD. Ann Surg 2020
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Sleeve + Esophagitis + Hiatal Hernia
Obesity Surgery (2020) 30:161–168



©2020 MFMER  |  slide-109

Sleeve to RYGB Conversion for GERD 30.4% 
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GERD:  Algorithmic approach to GERD symptoms 
after Bariatric Surgery 
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QUESTIONS 


