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Clinical Case Report

ABSTRACT

Non-insulinoma pancreatogenous hypoglycemia syndrome (NIPHS), without previous bariatric surgery, is a rare form of 
hypoglycemia in adult patients and is associated with nesidioblastosis. Adult-onset nesidioblastosis in diabetic patients is 
rare and histologically identical to “non-insulinoma pancreatogenous hypoglycemia syndrome (NIPHS)”. Nesidioblastosis 
is rare in adults and clinically and biochemically mimics Insulinoma. In the literature, there have only been four cases of 
adult nesidioblastosis that followed diabetes mellitus. We report a case of nesidioblastosis in a 36-year-old diabetic female 
presenting with dizziness, sweating, and palpitations for three years. Selective non-invasive techniques failed to detect a 
tumor. Based on the pursuit of an insulinoma, a distal pancreatectomy specimen was received at our laboratory, and a 
diagnosis of nesidioblastosis was made. She is currently on follow-up with a favorable outcome. The definitive diagnosis 
of nesidioblastosis is made on a histological basis. The preferred form of treatment is pancreatic surgical resection. 
Nesidioblastosis should be taken into consideration in cases where diabetes transforms into hyperinsulinemic hypoglycemia. 
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INTRODUCTION

Nesidioblastosis is the infant’s primary cause of 
persistent hyperinsulinemic hypoglycemia (PHH). However, 
insulinoma is the major cause of persistent hyperinsulinemic 
hypoglycemia and rarely nesidioblastosis.1 It is characterized 
by pancreatic cell hyperplasia that impairs the regulation 
of insulin release from pancreatic beta-cells that are 
functionally deficient.2 This term was developed in 1971 
by Yakovac et al.2 to describe pancreatic abnormalities 
in 12 newborns with intractable hypoglycemia. In 1975, 
the first adult patient with PHH not associated with an 

insulinoma was reported. Since then, a few hundred 
adult cases have been published. The majority of 
them were covered in specific case studies. Only four 
cases of nesidioblastosis in PHH with known diabetes 
mellitus have been described, making them even more 
uncommon.3-5

Due to its rarity and similarities to other pancreatic 
disorders, most notably insulinoma, which cannot be 
distinguished clinically and by imaging, establishing the 
diagnosis of nesidioblastosis in an adult is challenging.3 

https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-7991-3915
https://orcid.org/0000-0003-2752-021x
https://orcid.org/0000-0001-6854-7019
https://orcid.org/0009-0002-5523-6961
https://orcid.org/0000-0002-5136-7254


Non-insulinoma pancreatogenous hypoglycemia syndrome (NIPHS)/Nesidioblastosis as the underlying cause of recurrent hypoglycemia in a diabetic adult

2-6 Autops Case Rep (São Paulo). 2023;13:e2023451. https://doi.org/10.4322/acr.2023.451

Herein, we present a case of nesidioblastosis in an 
adult in which the patient had a ten-year history of 
diabetes mellitus and had been experiencing recurrent 
hypoglycemia for the previous four years.

CASE REPORT

An apparently healthy 36-year-old female 
presented with a history of several intermittent 
dizziness episodes, sweating and palpitations for three 
years. Initially, she experienced recurrent episodes every 
few days, but the frequency had increased to 3-4/ day 
over the last 6 months. These episodes happened most 
frequently in the early morning and improved after 
eating. She had a sudden-onset loss of consciousness 
twice and was hospitalized with hypoglycemia, which 
improved after dextrose administration. She was 
diagnosed with diabetes mellitus during pregnancy 
10 years back, with glycosylated hemoglobin (HbA1c) 
of 8.2% (Reference range [RR]; prediabetic 5.7% 
to 6.4% and diabetes ≥6.5%) and hyperglycemia 
persisted post-delivery. She was taking metformin but 
had stopped 3 years back when the episodic symptoms 
started. Her symptoms continued despite stopping the 
medication and worsened progressively. She was also 
diagnosed with hypothyroidism and hypertension and 
is on regular medication.

The patient was admitted with an unremarkable 
systemic examination. Her vitals were within normal 
limits with BP 130/80 mm Hg. Routine biochemistry, 
including complete blood count and liver and renal 
function tests, were normal. Normal thyroid function 
tests and normal stimulated cortisol levels ruled 
out hypothyroidism and adrenal insufficiency. She 
underwent a supervised fast test in the hospital where 
during hypoglycemia (plasma glucose 42 mg/dl) 
(Reference range [RR]; 70-100mg/dl), serum insulin 
and C-peptide were 49.68 µIU/ml (RR; 5-25 µIU/ml) 
and 2.26 nmol/L (RR; 0.3-0.6 nmol/L) respectively; 
documenting endogenous hyperinsulinemia. Anatomical 
and functional scans were performed for the localization 
of the source of endogenous hyperinsulinemia.

Various imaging modalities like ultrasonography 
whole abdomen, contrast-enhanced computed 
tomography (CECT) abdomen, and Endoscopic 
ultrasound showed a normal pancreas with no suspicious 
lesion. A functional scan with Gallium 68 exendin PET/CT 
was performed, and it showed diffuse tracer uptake in 

the entire pancreas with few foci of increased tracer 
uptake (- 1.6 *2.8 cm, SUV max 13.4) in the distal body 
and tail of the pancreas (Figure 1). Diffuse uptake was 
suggestive of the hyperfunctioning pancreas as seen in 
nesidioblastosis, but few loci of increased uptake at the 
distal end couldn’t rule out an insulinoma.

The patient was operated on. The intraoperative 
inventory found no suspicious pancreatic lesions; 
however, a distal pancreatectomy was performed.

A frozen specimen of distal pancreatectomy was 
received at our laboratory and was proceeded for 
analysis. The specimen measured 7x5x1 cm, weighing 
15 g. The outer surface and the parenchyma on the serial 
section were unremarkable. No definitive growth was 
identified. Microscopic examinations showed maintained 
lobular exocrine pancreatic parenchyma architecture, 
with a proliferation of islet cells arranged in variably sized 
with lobulated patterns (Figures 2A and 2B). Individual 
cells were mildly irregular in shape with mildly increased 
size, centrally placed nuclei with a moderate amount of 
clear cytoplasm (Figures 2C and 2D).

No mitotic figures and necrosis were identified. 
On immunohistochemistry, the enlarged and irregular 
islet cells were immune-reactive with chromogranin, 
synaptophysin, and Insulinoma-associated protein 
1 (INSM1) (Figures 3A, 3B, and 3C). Based on 
histomorphological features combined with clinical and 
radiological findings, the final diagnosis was released 
as diffuse nesidioblastosis.

Figure 1. Ga 68 Exendin PET/CT: Showed diffuse uptake 
in the body and tail of pancreas.
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Figure 2. Photomicrographs of the pancreas. A and B – Diffuse proliferation of variably sized islet cells arranged 
in lobules and forming tubule-insular complex (red circle magnification); C and D – Enlarged Islet cells showing 
irregular nuclear contour, mildly enlarged nuclei with clear cytoplasm (H&E x400).

Figure 3. Photomicrographs of the pancreas. Positive immunohistochemical reactions for A  – Chromogranin; 
B – Synaptophysin, C – ISNM-1.

The post-operative period was uneventful, and 
the patient is on follow-up with a favorable outcome. 
She only had an episode of hypoglycemia in three 
months after surgery and is being managed with oral 
Octreotide and Verapamil.

DISCUSSION

Nesidioblastosis is a rare illness that typically 
causes post-prandial hypoglycemia and endogenous 
hyperinsulinism. George Laidlaw1,3 chose the Greek 
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word for islet, nesidion, and combined it with the word 
“blastos” to underline that in this disease, the cells 
differentiate and bud from ducts to produce new islet 
cells of Langerhans in the exocrine pancreatic ductal 
epithelium. This condition is known as nesidioblastosis.6 
It is also known by the term islet cell hyperplasia, 
ductuloinsular proliferation, islet cell adenomatosis, 
and nesidioplasia. Adults can experience it in either sex 
between 28 and 63 years old, with 48 as the median. 
Most frequently, it occurs in childhood ~ 40%, unlike 
adults, where it accounts for only 0.5-5% of cases of 
organic hyperinsulinism.7

Approximately 95% of nesidioblastosis cases are 
sporadic; nevertheless, associations with numerous 
pancreatic islet cell adenomas, Beckwith-Weidemann 
syndrome, adults undergoing bariatric surgery, and 
Zollinger-Ellison syndrome have been noted. It is 
plausible that diffuse nesidioblastosis in adults may be 
caused by the same or comparable gene abnormalities 
as diffuse nesidioblastosis in infancy because the 
morphologic characteristics of nesidioblastosis in adults 
are similar to those in neonates.8

According to our understanding of the etiology, 
various genetic mutations are responsible for the 
hyperplasia of pancreatic beta cells. The two genes 
encoding the ABCC8 (formerly known as SUR1 
sulfonylurea receptor1) and KCNJ11 (formerly Kir6.2) 
proteins, which generate the ATP-sensitive potassium 
channel in the cell membrane of the beta cell, are the 
most significant genetic defects causing the diffuse 
form of nesidioblastosis. Mutations in these genes are 
located on chromosome 11p14-15.1, causing alteration 
in the channel, favoring its inactivity. Eventually, the 
closure results in calcium entry and cell membrane 
depolarization, which enable continuous secretion 
of insulin. The majority of cases exhibit an autosome 
and recessive inheritance.1,9 Rarely, gain-of-function 
mutations of the glucokinase (GCK) and glutamate 
dehydrogenase (GLUD1) genes are detected, which 
are of autosomal dominant transmission. The focal 
form of the disease is characterized by a random 
loss of maternally imprinted growth inhibitory genes 
at chromosome 11p15 and a paternally inherited 
inactivating mutation of the SUR1 or Kir6.2 gene.10,11

It has been strongly discussed whether the fasten 
test should be use to diagnose nesidioblastosis. The 
diagnosis has been based on the following criteria.10

(1) Insulinoma exclusion using all available clinical 
diagnostic tools.

(2) A review of the pancreatic tissue specimens’ pathology

(3) A combination of various histopathological criteria 
(Table 1) marked as major and minor criteria, has 
recently been published to establish the diagnosis 
of a diffuse adult nesidioblastosis

Nesidioblastosis cases have primarily been 
reported in the young (around 40%), with only a 
few occurrences in adults. In 2001, Witteles et al.11 
described five cases of adult-onset nesidioblastosis that 
showed diffuse islet tissue growth, resulting in islets 
of various sizes.11,13 Similarly, a study by Kaczirek and 
Niederle13 diagnosed adult nesidioblastosis with five 
individuals who met all the histology criteria, similarly 
to our study. A survey conducted by Raffel et al.14 
found four out of one hundred twenty cases of 
hyperinsulinemic hypoglycemia classified as adult 
nesidioblastosis, with just one case having concurrent 
diabetes.

Histopathological and clinical characteristics of 
nesidioblastosis in adults may be challenging due to its 
rarity and the lack of standardized diagnostic criteria. 
However, some features commonly associated with 
nesidioblastosis in adults are mentioned above (Table 1). 
In the present case, all four major criteria were fulfilled 
along with minor criteria, and the definitive diagnosis 
was made. Patients with adult nesidioblastosis appear 
to have grossly normal-looking pancreatic tissue.6 
Upon histopathologic study, the lobular architecture 
of the exocrine parenchyma is typically intact, and the 
modification in the endocrine pancreas may vary from 
patient to patient. Nesidioblastosis is characterized 
histologically by abnormal beta-cell proliferation 
throughout the pancreas. These abnormal beta 
cells, also known as nesidioblastosis, cause excessive 
insulin secretion, resulting in hyperinsulinism and, 
eventually, hypoglycemia.3-5 Nesidioblastosis can be 
focal or diffuse. The focal type is characterized by 
nodular hyperplasia of islet-like cell clusters, including 
ductuloinsular complexes, and hypertrophy of beta 
cells with giant nuclei in specific pancreatic regions. 
The diffuse form refers to the involvement of the 
whole pancreatic gland with irregularly sized islets and 
ductuloinsular complexes, containing hypertrophied 
beta-cells.15,16 Histopathological examination is a useful 
feature that can assist in diagnosing coupled with 
Immunohistochemistry.
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Adult nesidioblastosis diagnosis and therapy are still 
up for debate. There are no imaging methods to distinguish 
focal and diffuse organic hyperinsulinism. Due to the usual 
small size (less than 10 mm), the insulin-producing tumors 
may go undetected before surgery.17 Surgical resection 
is the mainstay of treatment for adult nesidioblastosis. 
Since nesidioblastosis has recently been demonstrated to 
occur in up to 5% of PHH patients, it must be taken into 
account in all instances without localized insulinoma. In 
a recurrence, more pancreatic resection via secondary 
surgery is required.18 Due to the patient’s young age, in 
this case, a total pancreatectomy was not performed.

CONCLUSION

The current case presents a rare and unusual 
combination of adult nesidioblastosis along with diabetes. 
To date, there have been only four documented cases 
of this unique co-occurrence of organic hyperinsulinism 
and diabetes (Table 2).

Nesidioblastosis is a rare but clinically significant 
cause of hypoglycemia in the adult population, and 
it should always be taken into account in patients 
who have been preoperatively presumed to have an 
insulinoma. The localization of pathologic elevated 
insulin secretion would be a diagnostic tool for the 
surgeon to prevent blind pancreatic resection due to 
the futility of contemporary imaging modalities in these 
patients. However, only surgical pathology can confirm 
this diagnosis, which is still one of exclusion.

REFERENCES

1. Ferrario C, Stoll D, Boubaker A, Matter M, Yan P, Puder 
JJ. Diffuse nesidioblastosis with hypoglycemia mimicking 
an insulinoma: a case report. J Med Case Reports. 
2012;6(1):332. http://dx.doi.org/10.1186/1752-1947-
6-332. PMid:23031644.

2. Yakovac WC, Baker L, Hummeler K. Beta cell 
nesidioblastosis in idiopathic hypoglycemia of infancy. 
J Pediatr. 1971;79:226-31. http://dx.doi.org/10.1016/
s0022-3476(71)80105-1. PMID: 4104455.

3. Kon YC, Loh KC, Chew SP, et al. Hypoglycaemia from 
islet cell hyperplasia and nesidioblastosis in a patient with 
type 2 diabetes mellitus-a case report. Ann Acad Med 
Singap. 2000;29(5):682-7. PMid:11126710.

4. Dong AM, Yuan ZF, Zhang H, Gao YM, Guo XH. 
Nesidioblastosis in an adult with type 2 diabetes mellitus: 
a case report. Beijing Da Xue Xue Bao. 2009;41(5):590-2. 
PMid:19829681.

5. Dieterle MP, Husari A, Prozmann SN, Wiethoff H, Stenzinger 
A, Röhrich M et al. An uncommon cause of recurrent 
presyncope, dizziness, and tachycardia: a case report 
of diffuse, adult-onset nesidioblastosis/non-insulinoma 
pancreatogenous hypoglycemia syndrome (NIPHS). 
Biomedicines. 2023:11(6):1741. https://doi.org/10.3390/
biomedicines11061741.

6. Bell DS, Grizzle WE, Dunlap NE. Nesidioblastosis causing 
reversal of insulin-dependent diabetes and development 
of hyperinsulinemic hypoglycemia. Diabetes Care. 
1995;18(10):1379-80. http://dx.doi.org/10.2337/
diacare.18.10.1379. PMid:8721942.

7. Hercus JC, Pasha P, Al Lawati S, et al. Functional 
localization of adult-onset idiopathic nesidioblastosis. Case 
Rep Endocrinol. 2022;2022:2802975. PMid:36248221.

Table 1. Histopathological Criteria for the Diagnosis of Diffuse Nesidioblastosis in Adults9,12

MAJOR CRITERIA MINOR CRITERIA
-Exclusion of an insulinoma by macroscopic, microscopic, 

and immunohistochemical examination
-Irregular shape and occasional enlargement of islets

-Multiple b-cells with an enlarged and hyperchromatic nucleus 
and abundant clear cytoplasm

-Increased number of islets

-Islets with normal spatial distribution of the various cell types -Lobulated islet structure
-No proliferative activity of endocrine cells -Macronucleoli in b-cells

Table 2. Reported cases of nesidioblastosis with persistent hyperinsulinemic hypoglycemia (PHH) in known 
diabetes mellitus patients

Reference PMID Age Gender History of Diabetes Mellitus
3 11126710 57 Female 4 months
4 19829681 84 Male 6 years
6 8721942 50 Male 5 years

14 17263973 40 Male 9 months

https://doi.org/10.1186/1752-1947-6-332
https://doi.org/10.1186/1752-1947-6-332
https://pubmed.ncbi.nlm.nih.gov/23031644
https://pubmed.ncbi.nlm.nih.gov/11126710
https://pubmed.ncbi.nlm.nih.gov/19829681
https://pubmed.ncbi.nlm.nih.gov/19829681
https://doi.org/10.2337/diacare.18.10.1379
https://doi.org/10.2337/diacare.18.10.1379
https://pubmed.ncbi.nlm.nih.gov/8721942
https://pubmed.ncbi.nlm.nih.gov/36248221


Non-insulinoma pancreatogenous hypoglycemia syndrome (NIPHS)/Nesidioblastosis as the underlying cause of recurrent hypoglycemia in a diabetic adult

6-6 Autops Case Rep (São Paulo). 2023;13:e2023451. https://doi.org/10.4322/acr.2023.451

8. García-Santos EP, del Carmen Manzanares-Campillo 
M, Padilla-Valverde D, et al. A case of hyperplasia of 
the islets of Langerhans in the adult. Pancreatology. 
2013;13(5):544-8. http://dx.doi.org/10.1016/j.
pan.2013.06.009. PMid:24075522.

9. Demartin S, Goffette P, Christ E, Freitag MT, Maiter 
D, Maria Furnica R. Adult-onset nesidioblastosis: a 
challenging diagnosis revealed by glucagon-like-peptide-1 
receptor imaging. Endocrinol Diabetes Metab Case Rep. 
2022:2022:22-0325. http://dx.doi.org/10.1530/EDM-22-
0325. PMID: 36448840.

10. Choi JE, Noh SJ, Sung JJ, Moon WS. Nesidioblastosis 
and pancreatic non-functioning islet cell tumor in 
an adult with type 2 diabetes mellitus. Korean J 
Pathol. 2013;47(5):489-91. http://dx.doi.org/10.4132/
KoreanJPathol.2013.47.5.489. PMid:24255640.

11. Witteles RM, Straus FH 2nd, Sugg SL, Koka MR, Costa 
EA, Kaplan EL. Adult-onset nesidioblastosis causing 
hypoglycemia: an important clinical entity and continuing 
treatment dilemma. Arch Surg. 2001;136(6):656-63. 
http://dx.doi.org/10.1001/archsurg.136.6.656. 
PMid:11387003.

12. Anlauf M, Wieben D, Perren A, et al. Persistent 
hyperinsulinemic hypoglycemia in 15 adults with diffuse 
nesidioblastosis: diagnostic criteria, incidence, and 
characterization of beta-cell changes. Am J Surg Pathol. 
2005;29(4):524-33. http://dx.doi.org/10.1097/01.
pas.0000151617.14598.ae. PMid:15767809.

13. Kaczirek K, Niederle B. Nesidioblastosis: an old term and a 
new understanding. World J Surg. 2004;28(12):1227-30. 
http://dx.doi.org/10.1007/s00268-004-7598-7. 
PMid:15517495.

14. Raffel A, Krausch MM, Anlauf M, et al. Diffuse 
nesidioblastosis as a cause of hyperinsulinemic hypoglycemia 
in adults: a diagnostic and therapeutic challenge. Surgery. 
2007;141(2):179-84, discussion 185-6. http://dx.doi.
org/10.1016/j.surg.2006.04.015. PMid:17263973.

15. Jabri AL, Bayard C. Nesidioblastosis associated with 
hyperinsulinemic hypoglycemia in adults: review of the 
literature. Eur J Intern Med. 2004;15(7):407-10. http://
dx.doi.org/10.1016/j.ejim.2004.06.012. PMid:15581742.

16. Klöppel G, Anlauf M, Raffel A, Perren A, Knoefel WT. Adult 
diffuse nesidioblastosis: genetically or environmentally 
induced? Hum Pathol. 2008;39(1):3-8. http://dx.doi.
org/10.1016/j.humpath.2007.09.010. PMid:18070631.

17. Erickson LA, Service FJ, Vella A, Thompson GB, Grant 
CS, Lloyd RV. Hyperinsulinemic hypoglycemia with 
nesidioblastosis: histologic features and growth factor 
expression. Mod Pathol. 2009;22(2):239-45. http://dx.doi.
org/10.1038/modpathol.2008.169. PMid:18931647.

18. Doi S, Yamada T, Kito Y, Obara S, Fujii Y, Nishimura T et al. 
Adult-onset focal nesidioblastosis with nodular formation 
mimicking insulinoma. J Endocr Soc. 2021:6(1):bvab185. 
http://dx.doi.org/10.1210/jendso/bvab185. PMID: 
35024540.

This study was carried out at All India Institute of Medical Sciences (AIIMS), Department of Pathology and 
Laboratory Medicine, Rishikesh, Uttarakhand, India.

Authors’ contributions: Samikshya Thapa- Concept, Design, Definition of intellectual content and modifications 
and supervision in manuscript, Manuscript editing and review. Kirandeep Kaur- Data acquisition, Manuscript 
preparation, literature search, review of literature and collecting data. Gajendra Kumar Yadav- Data acquisition, 
Manuscript preparation, literature search, review of literature and collecting data. Divya Kumari- Data acquisition, 
Manuscript preparation, literature search, review of literature and collecting data. Ravi Hari Phulware- Data 
acquisition, Manuscript preparation, Radiology reporting, Manuscript editing and review.

Ethics statement: The authors retain informed consent signed by the patient authorizing data publication

Conflict of interest: None

Financial support: None

Submitted on: July 20th, 2023 
Accepted on: September 05th, 2023

Correspondence 
Ravi Hari Phulware 
All India Institute of Medical Sciences (AIIMS), Department of Pathology and Laboratory Medicine  
Room no-C2, Level-3, Medical Teaching Block, AIIMS, Rishikesh-249201, Uttarakhand, India 
Phone: (+91) 9031-298-727 
ravipaarti@gmail.com

https://doi.org/10.1016/j.pan.2013.06.009
https://doi.org/10.1016/j.pan.2013.06.009
https://pubmed.ncbi.nlm.nih.gov/24075522
https://doi.org/10.4132/KoreanJPathol.2013.47.5.489
https://doi.org/10.4132/KoreanJPathol.2013.47.5.489
https://pubmed.ncbi.nlm.nih.gov/24255640
https://doi.org/10.1001/archsurg.136.6.656
https://pubmed.ncbi.nlm.nih.gov/11387003
https://pubmed.ncbi.nlm.nih.gov/11387003
https://doi.org/10.1097/01.pas.0000151617.14598.ae
https://doi.org/10.1097/01.pas.0000151617.14598.ae
https://pubmed.ncbi.nlm.nih.gov/15767809
https://doi.org/10.1007/s00268-004-7598-7
https://pubmed.ncbi.nlm.nih.gov/15517495
https://pubmed.ncbi.nlm.nih.gov/15517495
https://doi.org/10.1016/j.surg.2006.04.015
https://doi.org/10.1016/j.surg.2006.04.015
https://pubmed.ncbi.nlm.nih.gov/17263973
https://doi.org/10.1016/j.ejim.2004.06.012
https://doi.org/10.1016/j.ejim.2004.06.012
https://pubmed.ncbi.nlm.nih.gov/15581742
https://doi.org/10.1016/j.humpath.2007.09.010
https://doi.org/10.1016/j.humpath.2007.09.010
https://pubmed.ncbi.nlm.nih.gov/18070631
https://doi.org/10.1038/modpathol.2008.169
https://doi.org/10.1038/modpathol.2008.169
https://pubmed.ncbi.nlm.nih.gov/18931647

