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Dumping syndrome
30 minutes

Hypoglycemia
90–180 minutes

Post prandial syndrome



Dumping syndrome
Dumping syndrome

30 minutes

-> Sigstad / Arts questionnaires 

Hypovolemia

Instestinal distension



Sigstad clinical diagnostic score

> 7
dumping

≤ 4
unlikely



90–180 minutes

Postprandial hyperinsulinic hypoglycemia (PHH)

Neuroglycopenia

Bizarre behaviour

Fatigue 

Paralysis

Seizure

Coma

Neurogenic response

Palpitation 

Tremor

Anxiety

Paresthesia

Sweating

Hunger



McLaughlin et al. 

J Clin Endocrinol Metab 2010 

Lee et al. 

Obesity 2015

Oral vs gastrostomy feeding Determinants of PHH (30%)

in a cross sectional study

after RYGB or Sleeve (N=450)

Causal relation between RYGP and PHH



Potential mechanisms



Accelerated gastric emptying / blood glucose

Mixed meal Xylose test   (n=5)



Gregory Baud et al.

Cell Metabolism 2016

Mixed meal

Xylose test

(n=9)

Roux-en-Y gastric bypass / post prandial glucose



Patti & Goldfine

Lancet Diabetes

Endocrinol 2016 

Several key questions remain

-

Prevalence is uncertain (0.1 to 

30%) but likely underestimated

Biological determinants are 

unknown ?

Is PHH associated with weight 

regain, long term cognitive 

function ?

Best treatment ?

Is there any preoperative 

predictive factors  ?

 

-> Longitudinal studies are crucial to answer these questions



Body composition

Glucose tolerance

Insulin secretion

Lipids

Renal function

BMI >40 kg/m2 

BMI >35 kg/m2 + comorbidities

RYGB

5 years

1 year

Baseline

Patients with OGTT (%)

N= 758 (86%)

N=177 (53%)

957 (100%) N = 959

N = 885

N = 335

PHH study in ABOS prospective cohort

Raverdy et al. 
Ann Surg 2018



Metabolic assessment

Standard Oral glucose tolerance test (OGTT)

repeated at baseline / 1 year / 5 years

after laparoscopic Roux en Y gastric bypass (RYGB) 

Post prandial hyperinsulinemic hypoglycemia (PHH)

= blood glucose < 50 mg/dl at 120 mn

AND plasma insulin > 3mU/l

Beta cell function 

->Insulinogenic index : (Ins30 - Ins0) / (Glc30 - Glc0)

Phillips et al Diabet Med 1994

Insulin sensitivity 

-> Matsuda index : 10,000 / sqrt ((Glc0 x Ins0 ) x (Glc120 x Ins120 )

Matsuda & de Fronzo, Diabetes Care 1999 

Beta cell mass

-> Meier index : C-peptide0 / Glc0

Meier et al Diabetes 2009

75 glucose 



PHH prevalence during 5 years after RYGB

Mean ± SEM ;  *** P<0.001 vs Baseline (Mixed model for repeated measures)



Clinical biological profile associated with PHH



Weight loss and insulin sensitivity

80 patients with PHH  vs 877 patients with no PHH after RYGB

Raverdy et al. Ann Surg 2018



Post prandial glucose response after RYGB

936 postoperative OGTT -> 83 PHH (21-49 mg/dl) in 80 patients (M12 and/or M60)

Raverdy et al. Ann Surg 2018



Beta cell function and mass

80 patients with PHH  vs 877 patients with no PHH after RYGB

Raverdy et al. Ann Surg 2018



Predictive factors of PHH

Raverdy et al. Ann Surg 2018



Summary

1. Prevalence of PHH between 5% and 10% during 5

years after RYGB, and does not significantly

increase with time

2. PHH after RYGB was associated with a younger

age, a higher beta cell function, more insulin

sensitivity, and more weight loss

3. Patients with high preoperative beta cell function

are at higher risk to develop PHH after RYGB

Beta cell function

Gastro-jejunal

bypass

PHH

Weight loss

Raverdy et al. Ann Surg 2018



Preoperative prediction of PHH / OGTT ?

16.1%

2.5%

The value of insulinogenic index (Ins30 - Ins0) / (Glc30 - Glc0) 

during a 75 g oral glucose tolerance test prior to surgery
can predict the risk of PHH after RYGB



what to do?



• Split food intake in 6 meals
• Avoid high GI CHO, limit to 30g per meal
• Respect 30 min between food and fluid intake
• A « sieste » slows gastric emptying
• Increase viscosity with pec<n or guar gum
• Eat in peaceful condi<ons (avoid stress) 

Diet



Therapeutic education / CGMS



• Diazoxide (reduces insulin secretion )
• Acarbose  (reduce glucose absorption)
• Verapamil (reduces insulin secretion) 
• SMS analogs (reduces GLP1  secretion ) 
• SGLT2 (reeduce glucose absorption ?)

Drugs



Gatric banding
Reversal to normal anatomy

Surgery
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