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Summary

There has been an increasing awareness of post gastric bypass hypoglycemia (PGBH). Histopathologic findings from 

such patients who underwent partial/total pancreatomy, however, can vary widely from minimal changes to classic 

nesidioblastosis, making the pathologic diagnosis challenging. PGBH typically presents as postprandial hypoglycemia, as 

opposed to insulinoma, which presents as fasting hypoglycemia. Herein, we describe an unusual case of a patient with 

PGBH who initially presented with postprandial hypoglycemia three years after surgery, but later developed fasting 

hyperinsulinemic hypoglycemia as the disease progressed. Our hypothesis for this phenomenon is that this disease is 

progressive, and later in its course, the insulin release becomes dissociated from food stimulation and is increased at 

baseline. Future studies are needed to investigate the prevalence as well as etiology of this progression from postprandial 

to fasting hypoglycemia.

Background

Treatment of obesity with bariatric surgery has gained 
increasing popularity because of demonstrated 
effectiveness in decreasing obesity-related comorbidities. 
Prevalence of severe hypoglycemia after Roux-en-Y 
gastric bypass (RYGB), marked by neuroglycopenic 
symptoms, is estimated to be between 0.2 and 0.36%, 
based on a large cohort study (1, 2). PGBH tends to 

occur between 1 and 8 years post procedure and presents 
as postprandial hypoglycemia. Fasting hypoglycemia 
is a very rare manifestation of PGBH. The prevalence 
of fasting hypoglycemia has not been well established 
in the population with PGBH except for a few case 
reports in the past two decades (3). Herein, we describe 
an unusual case of PGBH who initially presented with 
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Learning points:

 • There has been an increasing awareness of post gastric bypass hypoglycemia (PGBH).

 • Histopathologically, PGBH can vary from minimal changes to nesidioblastosis.

 • Although uncommon, patients with PGBH after Roux-en-Y gastric bypass may present with both postprandial and 

fasting hyperinsulinemic hypoglycemia as disease progresses.

 • Our hypothesis for this phenomenon is that the insulin release becomes dissociated from food stimulation and is 

increased at baseline with disease progression.
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postprandial hypoglycemia and later developed fasting 
hyperinsulinemic hypoglycemia as disease progressed.

Case presentation

A 34-year-old woman with a past medical history of 
RYGB as treatment for obesity, complicated by recurrent 
postprandial hypoglycemia three years after surgery, 
presented to the hospital with fasting hypoglycemia six 
months later. She denied family history of insulinoma, 
pituitary tumor or hyperparathyroidism.

Investigation

The patient’s initial workup was started when she 
developed symptoms of diaphoresis, dizziness, tremors 
and syncope after meals. Workup revealed concurrent 
elevated insulin of 35.5 μIU/mL (normal range ≤3 μU/mL)  
and C-peptide of 6.75 nmol/L (normal range 
≤0.2 nmol/L) during a hypoglycemic episode. Serum 
sulfonylurea screen was negative, insulin antibodies 
were unremarkable, and serum IGF-2 was within normal 
limit. To investigate the diagnosis of an insulinoma, 
a 72-h fast was done revealing stable blood glucose in 
the 70–80’s mg/dL range without hypoglycemic events. 
Imaging studies including CT of the abdomen and 
pelvis with contrast, MRI of the abdomen and pelvis 
with contrast, and esophagogastroduadenoscopy with 
endoscopic ultrasound did not reveal a pancreatic 
mass. A mixed meal challenge test (MMCT) revealed 
hyperinsulinemic hypoglycemia after 1 h. Patient was 
started on a low carbohydrate diet, along with acarbose 
50 mg three times daily. One month after initial 
presentation of symptoms, patient again presented with 
syncopal episodes due to postprandial hypoglycemia. 
She underwent revision of her gastric bypass surgery 
via gastric remnant to gastric pouch anastomosis and 
jejunal to jejunal anastomosis. Unfortunately, she was 
only able to tolerate a regular diet for 1 week after the 
revision and had to be restarted on medical and dietary 
treatment. She was stabilized on a low carbohydrate diet, 
diazoxide 75 mg three times daily and octreotide 175 µg 
subcutaneous injection three times daily for a period 
of 6  weeks, but returned to the hospital with newly 
developed nighttime, fasting hypoglycemia. Patient 
complained of arising during the night and in the early 
morning with hypoglycemic symptoms, with the longest 
period of fasting being 7 h after her last meal.

A repeat 72-h fast study was attempted while the 
patient was on diazoxide 50 mg three times daily and 

octreotide 100 µg every 8 h. As opposed to the first study, 
the patient developed hypoglycemia within 7 h of fasting. 
Patient had an insulin level of 20 μIU/mL and C-peptide 
of 3.3 ng/mL with blood glucose at 41 mg/dL. To rule out 
other superimposed etiologies of fasting hypoglycemia, 
namely insulinoma, the patient underwent both a 
selective arterial calcium stimulation test (SACST) and 
a 68Ga-DOTATATE PET/CT scan. SACST with hepatic 
venous sampling resulted in greater than two-fold 
increase in insulin levels following calcium infusion 
through the splenic artery as well as superior mesentery 
artery. A 68Ga-DOTATATE PET/CT showed no evidence of 
radiotracer-avid neoplasm.

Increasing doses of diazoxide and octreotide were 
used to control the patient’s hypoglycemia but were 
unsuccessful. Patient ultimately underwent partial 
pancreatectomy with 80% resection. The pancreas 
was extensively serially sectioned and examined and 
palpated, and no discrete lesions or nodules were 
identified. In the absence of any discrete lesion, the 
resection margin and a random sampling of remaining 
pancreatic tissue was submitted for evaluation, for a total 
of five sections across the specimen. Histopathology 
showed pancreatic parenchyma with enlarged islets 
and cells with large hyperchromatic nuclei, consistent 
with diffuse nesidioblastosis (see Figs 1, 2 and 3). 
Those histopathological findings were present diffusely 
throughout all islets identified, which would render a 
single (or multifocal) lesion less likely.

Figure 1
Hematoxylin and eosin-stained sections of the patient’s pancreatic tissue, 
showing increased number of islets with variations in size and shape.
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Treatment

Patient was unsuccessfully treated with dietary 
modifications, medical management, including acarbose 
50 mg orally three times daily, diazoxide 75 mg three 
times a day, octreotide 175 mg SQ three times a day and 
revision of her gastric bypass. She ultimately underwent 
pancreatectomy with 80% resection.

Outcome and follow-up

Patient is off diazoxide and octreotide and on a restricted 
carbohydrate diet. Patient had no hypoglycemic episodes 
at 1-month outpatient follow-up. Thus far, she has not 
been readmitted to a hospital.

Figure 2
Higher magnification of pancreatic islets. Scattered neuroendocrine cells 
are seen with enlarged nuclei, irregular nuclear contours, coarse 
chromatin and variably prominent nucleoli (arrowheads).

Figure 3
Immunohistochemical staining was performed on the patient’s tissue.  
The cells described in Fig. 2 stain positive for insulin (A) but not glucagon 
(B) or somatostatin (C) (arrowheads).
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Discussion

Herein, we present a case of PGBH in a patient who initially 
presented with postprandial hypoglycemia 3  years after 
RYGB and 6 months later developed fasting hypoglycemia. 
In PGBH, plasma insulin levels are inappropriately high 
despite low blood glucose levels usually after meals. 
Histopathology from such patients who underwent 
partial/total pancreatomy identified nesidioblastosis, 
which is characterized by diffuse pancreatic islet 
involvement with islet hypertrophy, with or without 
hyperplasia, and enlarged and hyperchromatic cell nuclei 
(1, 2, 4, 5). Histopathologic findings, however, can be 
minimal making the pathologic diagnosis challenging 
(6, 7). The exact mechanism causing hypoglycemia in 
PGBH remains unclear. The excessive release of incretin 
hormones, gastric inhibitory polypeptide (GIP) and 
glucagon-like-peptide-1 (GLP-1) are thought to play an 
important role in PGBH. GLP-1 is mostly secreted in the gut 
in response to food, causing a glucose-dependent release 
of insulin and suppression of glucagon. This response has 
been shown to be exaggerated in PGBH (8). It has also 
been suggested that increased GIP and GLP-1 released 
due to accelerated delivery of carbohydrates directly into 
jejunum stimulates proliferation of pancreatic β cells and 
thus hyperinsulinemia and postprandial hypoglycemia 
(1, 2, 4, 9, 10). Other proposed mechanisms for PGBH 
include altered glucose absorption with changes in the 
gut microbiota, bile acid level and composition (11).

The differential diagnosis of hyperinsulinemic 
hypoglycemia includes insulinoma, PGBH, late dumping 
syndrome (LDS) and exogenous causes. Insulinoma is 
most commonly associated with fasting hypoglycemia 
and in very rare cases postprandial hypoglycemia (6). 
In contrast, PGBH and LDS typically present with 
postprandial hypoglycemia. With LDS, the patient 
develops dizziness and diaphoresis 1–4 h after ingestion 
of a meal (6). LDS is thought to be a result of an early 
excessive insulin response and subsequent hypoglycemia 
and is typically not associated with neuroglycopenic 
symptoms. Some researchers suggest that LDS and PGBH 
may represent different ends of a spectrum with dumpling 
syndrome being on one end of spectrum that responds 
to diet modifications (4, 11, 12). Of note, large dose of 
octreotide can potentially aggravate hypoglycemia by 
inhibiting glucagon secretion, especially in patients with 
insulinoma. However, we have not found any detailed 
observation of hypoglycemia induced by octreotide at 
the typical treatment dose in the literature in patients 
without neuroendocrine tumor.

A monitored MMTT is the test of choice to diagnose 
PGBH and should be done prior to 72-h fast and 
imaging or invasive studies. Only if MMTT is negative, 
a supervised 72-h fast should be done. The use of SACST 
has been suggested to localize hyperplastic beta cells to 
pancreatic arterial distributions in those with PGBH 
and guide surgical interventions (13). In our patient, a 
three-fold increase in the relative fold increase in hepatic 
venous insulin concentration (rHVI) was seen in both 
splenic artery and superior mesentery artery distributions, 
suggesting nesidioblastosis as a more likely diagnosis.

PGBH is a challenging complication of gastric 
bypass. In the most severe cases, patients are refractory to 
conservative therapy with diet change, medications and 
reversal of bypass necessitating partial pancreatectomy. 
Although recurrence is not uncommon after partial 
pancreatectomy, majority of the patients report improved 
quality of life and improved symptoms according to 
a recent study done by Mayo clinic (14). Our patient 
initially presented with postprandial hypoglycemia after 
RYGB and later developed fasting hypoglycemia, which 
is very uncommon in PGBH. Fasting hypoglycemia has 
been described in sporadic cases of coexisting insulinoma 
in patients with PGBH (15). To our knowledge, there are 
only a few case reports of fasting hypoglycemia with 
PGBH without coexisting insulinoma in the past two 
decades (3). Our hypothesis for this phenomenon is that 
this disease is progressive, and later in its course, the 
insulin release becomes dissociated from food stimulation 
and is increased at baseline. Therefore, the development 
of fasting hypoglycemia may be a predictor of more 
severe refractory disease and likely failure of conservative 
management. Future studies are needed to investigate 
the prevalence as well as etiology of progression from 
postprandial to fasting hypoglycemia.
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