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A suspected insulinoma with the unexpected histopathological 
finding of a nesidioblastosis - A case report and literature review                                                                    

Introduction: Nesidioblastosis is a hyperplasia of the beta 
cells that causes persistent hyperinsulinemic hypoglycemia, 
unfortunately, it is difficult to diagnose through imaging studies.
Case presentation: A 68-year-old woman with palpitations, 
diaphoresis,  dizziness and alterat ions in the level  of 
consciousness that improve with food intake. Laboratories: 
glucose 35.0 mg/dl, insulin 12.5 mUI/ml, proinsulin 14.1 pmol/
L and peptide C 2.55 ng/ml. Octreoscan reveals an abnormal 
epigastric uptake area and the tomography shows a focal 
hypervascular lesion in pancreatic body of 12x11 mm. A distal 
pancreatectomy was performed without palpating the tumor 
in transoperative period, and a diffuse nesiodioblastosis was 
reported in the histopathological study. The patient persists 
with hypoglycemia and an additional pancreatic resection was 
performed, resecting 90% of the organ. Although an insulinoma 
was not located in the piece, an area surrounded by connective 
tissue was observed where islet hyperplasia was more 
accentuated.
Discussion: The pathophysiology of nesidioblastosis is unknown
, its main differential diagnosis is insulinoma and this should be 
suspected when the tumor can not be identified. Most agree that 
a pancreatectomy that involves 60-80% of the total organ can 
control glucose levels with low risk of diabetes and pancreatic 
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insufficiency. 

Conclusion: The nesidioblastosis should be suspected when a hyperinsulinemic hypoglycemia is 

difficult to control and when a tumor can not be identified. The extension of the pancreatectomy 

should be individualized and if an insulinoma is not localized and a nesidioblastosis is suspected, 

an intraoperative histopathological examination with frozen section evaluation for the margins could 

determine the extent of pancreatectomy. 

Keywords: Nesidioblastosis; Insulinoma; Pancreatic tumor; Pancreatic neuroendocrine tumor; Hy-

perinsulinemia; Hyperinsulinemic hypoglycemia 

 

INTRODUCTION 

In 1938 George F. Laidlaw described nesidio-

blastosis as a diffuse proliferation of the islet 

cells of Langerhans in infants [1,2,3,4,5,6,7,8,9]; the 

current definition specifies a congenital or ac-

quired beta cell hyperplasia that causes a per-

sistent hyperinsulinemic hypoglycemia [2]. Alt-

hough it is predominant in infants, the first case 

reported in adults was in 1975 [6], since then, 

less than 100 cases have been reported [4,7,9] 

and it constitutes between 0.5% -5% of causes 

of hyperinsulinemic hypoglycemia in this popu-

lation. [2,4,5,6,7,8,10,11,12,13]. 

The main differential diagnosis of nesidioblasto-

sis is insulinoma [2] and unfortunately it is difficult 

to diagnose by imaging studies [8]. In Selective 

Arterial Calcium Stimulation With Hepatic Ve-

nous Sampling (SACST), nesidioblastosis pre-

sents an increase in insulin levels after stimula-

tion in several arteries [8,14]; Currently, this pro-

cedure is considered the best choice for the lo-

cation of an insulinoma not visualized by tomog-

raphy or endoscopic ultrasound [9], however, it 

should be taken into account that it is an invasive 

procedure and not free of complications [13].  

Surgery is the treatment of choice, however the 

extent of resection is not well established [3] and 

the most frequent complications of pancreatec-

tomy include insulin-dependent diabetes and re-

current hypoglycemia [6]. Some patients not suit-

able for major surgery require pharmacological 

management as well as those who persist with 

hypoglycemia after surgery. 

CASE PRESENTATION 

Female of 68 years old without chronic degener-

ative diseases with palpitations, diaphoresis, 

pallor, dizziness and alterations of the level of 

consciousness that predominate at early morn-

ing. This symptomatology improved with the in-

take of sweet food. In presence of a serum glu-

cose of 35.0 mg/dl, insulin of 12.5 mUI/ml, pro-

insulin 14.1 pmol/L and peptide C 2.55 ng/ml are 

reported. After receiving medical treatment, the 

patient persists with symptomatic hypoglycemia. 

An octreoscan revealed an abnormal well-cir-

cumscribed uptake in the epigastrium below the 

left hepatic lobe suggestive of neuroendocrine 

tumor (Figure 1) and a hypervascular lesion in 

the arterial phase in the pancreatic body of 

12x11 mm (Figures 2 and 3).
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A distal pancreatectomy was performed and be-

cause the tumor was not palpated during the in-

traoperative period and intraoperative ultra-

sound was not available, the pancreatic cut was 

made taking as reference the left border of the 

superior mesenteric artery due to its proximity to 

the probable insulinoma of the imaging studies 

(Figure 3). 

 

 
 

 
 

The histopathological study reported diffuse 

nesidioblastosis (Figures 4 and 5). An insu-

linoma was not located, however an area with a 

more accentuated islet hyperplasia surrounded 

by connective tissue of approximately 4 mm in 

diameter was observed in the region of the pan-

creatic head and neck, with hyperplasia in this 

area being more evident than in the rest of the 

piece; possibly this would be the lesion visual-

ized in the imaging studies (Figure 6). The 
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patient continued with hypoglycemia, so she 

was undergoing an additional pancreatic resec-

tion, resecting a total of 90% of the organ. The 

histopathological study of this surgery only re-

vealed necrosis. 

 

 
 

Continuing with hypoglycemia and a low intake, 

enteral nutrition was initiated, and upon improv-

ing its glycemic levels, octreotide and predni-

sone were added at doses of 0.05 ml and 25 mg 

respectively, twice a day, showing good evolu-

tion. The patient was discharged with better oral 

intake and continued on octreotide treatment 

due to continuing intermittent hypoglycemia. 

DISCUSSION 

Although the current definition of nesidioblasto-

sis specifies a hyperplasia of beta cells [2], cases 

of alpha cells have been reported [10,11,16]. Some 

authors also call it as the noninsulinoma pancre-

atogenous hypoglycemia syndrome (NIPHS) 
[3,4]. 

The pathophysiology is unknown. Although 

some genes have been identified as Kir6.2, GCK 

and GLUD1 in infants, in adults their evidence is 

scarce [17]; in them it could be a response to a 

hormonal or metabolic process. One of the hy-

potheses in infants postulates a dysfunction in 

the ATP-dependent potassium channels of the 

beta cell by a mutation in the SUR1 gene [18]. In 

adults, one study reported the overexpression of 

insulin-like growth factor2 (IGF2), the insulin-like 

growth factor one receptor-alfa epidermal 

growth factor receptor (IGF1Ra), and the trans-

forming growth factor-beta receptor 3 (TGFRb3) 

in islets with nesidioblastosis when compared 

with tissue samples from benign pancreatic pa-

thologies [17]. 

With an incidence of 0.2% [19] nesidioblastosis in 

adults occurs mainly after Roux-en-Y gastric by-

pass [2,11]; in these patients it has been con-

firmed by selective arterial stimulation tests with 

calcium and by histopathological study, and at 

least 40 cases of nesidioblastosis developed af-

ter the bypass have been reported [5]. In this sce-

nario, the increase of incretins (glucagon-like 

peptide type 1 (GLP-1) and gastric inhibitory 

peptide (GIP)) has been implicated as a mecha-

nism of development due to the accelerated 

transit of nonabsorbed nutrients in the jejunum 

and the ileum where the L cells are found (pro-

ducers of GLP-1) [2,3]. Other possible mecha-

nisms include the lack of reduction of beta cells 

previously hypertrophied due to obesity, an in-

crease in insulin sensitivity, and an abnormal re-

sponse of counterregulatory hormones [3]. Sub-

total esophagectomy, subtotal gastrectomy, and 

Billroth I and II reconstructions have also been 

associated with NIPHS [5]. 

The suspicion of hyperinsulinemic hypoglycemia 

begins with Whipple's triad (symptoms of hypo-

glycemia with low serum glucose levels that re-

mit with administration of the glucose) (5). After 

ruling out other causes of symptomatic hypogly-

cemia, the most frequent cause of endogenous 
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hyperinsulinism is insulinoma [2]. The National 

Comprehensive Cancer Network (NCCN) estab-

lishes that fasting serum glucose levels below 55 

mg/dl, an insulin level> 3 mclU/ml, a concentra-

tion of C-peptide of at least 0.6 ng/mL and levels 

of proinsulin of 5 pmol/L or more indicate the 

presence of an insulinoma. Although the clinical 

differentiation between insulinoma and nesidio-

blastosis is almost impossible, the time of hypo-

glycemia can be taken into account; in insu-

linoma it occurs during fasting due to the auto-

nomic nature of the insulin secretion of the neo-

plasm, and in nesidioblastosis the hypoglucemia 

presents during the postprandial period due to 

the sustained physiological response [6,7,9,10]. In 

our patient, symptomatic hypoglycemia events 

predominated in the early morning, 2 or 3 hours 

after the last meal. 

The somatostatin receptor scintigraphy has a 

sensitivity of 60% for the detection of insulinoma 

since approximately only two thirds of them ex-

press this receptors, however the expression of 

the GLP-1 receptors in these tumors exceeds 

70%, especially in those with benign behavior, 

therefore the scintigraphy of GLP-1 receptors al-

lows a more precise localization of small lesions 

with greater sensitivity and specificity and could 

discriminate tumor behavior, since these recep-

tors are only expressed in 36% of malignant in-

sulinomas [20]. Another useful imaging study for 

the differentiation between a focal and a diffuse 

pattern is PET-CT with dihydroxyphenylalanine 

(18F-DOPA), in which 96% of diagnostic accu-

racy is reported in the differentiation between 

both and 100% for the focal location [21]. The 

NCCN recommends the 68Galium-dotatate 

PET/CT to locate the insulinoma. 

SACST is performed by selective angiography 

and injection of calcium gluconate into the gas-

troduodenal, hepatic, splenic, and superior mes-

enteric arteries; subsequently the level of insulin 

in the hepatic veins is measured and an increase 

in it of 2 to 3 times above the baseline value can 

identify the pancreatic region in which the lesion 

is located based on the territory of the stimulated 

artery. For the location of the insulinoma the 

SACST has a sensitivity greater than 90% and 

an accuracy of 88% to 94%. False negatives can 

be attributed to arterial anatomical variants or to 

vascular stenoses or shunts, while false posi-

tives can be explained by tumor necrosis and 

calcifications [8]. Although it is a very useful test, 

in many hospitals it is not available. 

The major diagnostic histopathological criteria of 

nesidioblastosis include the exclusion of an in-

sulinoma by macroscopic, microscopic and im-

munohistochemical examination, the presence 

of multiple beta cells with an enlarged and hy-

perchromatic nucleus and abundant clear cyto-

plasm, islets with normal spatial distribution of 

the various cell types, and no proliferative activ-

ity of endocrine cells [3,4,7,22]. As minor criteria 

have been described the presence of elongated 

islets, the increase in the number of islets, islets 

with lobular structure, and macronucleolos in 

beta cells [23]. 

The varieties of presentation include focal, dif-

fuse and atypical. Generally, the focal is re-

stricted to an area up to 7.5 mm and the most 

common location are the body and tail of the 

pancreas. In the diffuse variety, hyperplasia ex-

tends throughout the organ, while the atypical 

form is characterized by a mosaic pattern in 

which cells with different morphological charac-

teristics coexist [2]. This classification is generally 

used for the pediatric population since in adults 

the diffuse variety predominates and few focal 

cases have been reported [6]. In this patient, the 

variety of presentation was diffuse, however, a 

well-defined area surrounded by connective tis-

sue was identified where the hyperplasia was 

more pronounced; this region coincided with the 

location of the tumor in the imaging studies. We 

found only two similar cases in which an insu-

linoma was reported by image and nesidioblas-

tosis in the histopathological report [9]. Likewise, 

there are few reports of cases with synchronous 

lesions such as mucinous neoplasms, neuroen-

drocrine tumors and microadenomas with nesid-

ioblastosis [10,11,12]. 

Several drugs have been proposed for nesidio-

blastosis and until now, none is the best choice 

as they all have different adverse reactions and 

do not present the same results. Initially, dietary 
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regimens with an adequate number of calories 

accompanied by corticosteroids and octreotide 

are used [24]. Pasireotide is an analogue of so-

matostatin that acts on 4 of the 5 somatostatin 

receptors, presenting an affinity 40 times higher 

for the SSTR5 compared to other analogues. 

Due to the suppression of insulin that it causes, 

hyperglycemia is one of its main adverse effects 

and therefore would be useful in nesidioblastosis 
[12]. Another mechanism to inhibit insulin secre-

tion is by blocking the calcium channels in the 

beta cell membrane; from this group it has been 

reported that amlodipine is better tolerated since 

it has fewer adverse effects compared to vera-

pamil and nifedipine [15]. 

Regarding the extension of pancreatectomy 

Clancy has suggested that the normalization of 

glucose levels is achieved by resecting 85% of 

the pancreas (3); Raffel et al report that the re-

section of 70% of the organ is sufficient to avoid 

hypoglycemia [4], and if hypoglycemia persists an 

almost total pancreatectomy (90%) is very likely 

to control glucose levels [4] although with this per-

centage resected up to 40% could develop insu-

lin-dependent diabetes and pancreatic insuffi-

ciency [11]. It is estimated that with distal pancre-

atectomy approximately 50% of patients will be 

cured without the need for medication and 19% 

will achieve normoglycemia with the addition of 

medical treatment [7,11]. Witteles et al. report that 

resection of 60 to 89% of the pancreas is possi-

bly the most appropriate procedure because the 

risk of diabetes is less than 10% and it achieves 

normoglycemia in up to 70% of patients [25]. 

Other authors suggest conservative resections 

with additional resections if glycemic control is 

not achieved [2], and although in the presence of 

insulinoma in the transoperative period, palpa-

tion or ultrasound will identify the tumor in up to 

92% of the cases, some authors choose to per-

form a blindly distal pancreatectomy [10]; On the 

other hand, Rostambeigi and Thompson do not 

recommend this practice and prefer to perform 

SACST [9]. We did not have intraoperative ultra-

sound or SACST, so based on the location of the 

tumor in the imaging study we decided to section 

the pancreas at the level of the left border of the 

superior mesenteric. In case of not knowing the 

location of the insulinoma, an intraoperative his-

topatological examination with frozen section 

evaluation for the margins could determine the 

extent of pancreatectomy in case of having a 

SACST suggestive of nesidioblastosis. In pa-

tients undergoing gastric bypass, the conversion 

of the Roux-en-Y bypass into a gastric sleeve 

and/or the restoration of gastric restriction with a 

gastric band has been described as a surgical 

treatment for nesidioblastosis [3]. 

CONCLUSION 

There are probably more unreported cases of 

nesidioblastosis in adults and due to the in-

crease in the incidence of insulinoma we should 

keep this pathology in mind. Nesidioblastosis 

should be suspected in hyperinsulinemic hypo-

glycemia that is difficult to control, in the pres-

ence of diffuse patterns in studies of selective 

arterial stimulation, and when tomography, oc-

treoscan and endoscopic ultrasound can not 

identify a tumor. Although most agree to resect 

60% -80% of the pancreas, the extent of pancre-

atectomy should be individualized based on the 

findings of selective arterial stimulation and pa-

tient evolution. In case of not locating an insu-

linoma and having a high suspicion of nesidio-

blastosis, an intraoperative histopatological ex-

amination with frozen section evaluation for the 

margins could determine the extent of pancre-

atectomy. 

ACKNOWLEDGEMENT 

In memory of Dra. Maria Alicia Diaz Orea, great 

immunologist, teacher and friend.  

REFERENCES  
[1] Qintar M, Sibai F, Taha M. Hypoglycemia due to 

an adult-onset nesidioblastosis, a diagnostic and 

management dilemma. Avicenna J Med. 2012 

Apr-Jun; 2(2):45–47. DOI: 10.4103/22310770.9-

9164. 

[2] Kowalewski M, Szylberg Ł, Kasperska A, Mars- 

załek A. The diagnosis and management of con-

genital and adult-onset hyperinsulinism (nesidi-

oblastosis) -literature review. J Pathol. 2017; 

68(2):97-101. 

[3] Malik S, Mitchell JE, Steffen K, Engel S, 

Wiisanen R, Garcia L, Malik SA. Recognition 

and management of hyperinsulinemic hypoglyc- 

Emia after bariatric surgery. Obes Res Clin Pra- 



Carlos Hernández Brito et al., IJCR, 2020; 4:169

IJCR: https://escipub.com/international-journal-of-case-reports/ 7 

ct. 2016 Jan-Feb; 10(1):1–14. DOI:10.1016/ 

j.orcp.2015.07.003. 

[4] Maeda Y, Yokoyama K, Takeda K, Takada J, 

Hamada H, Hujioka Y, Kudo SE. Adult-onset dif-

fuse nesidioblastosis causing hypoglycemia. 

Clin J Gastroenterol. 2013 Feb; 6(1):50-4. DOI: 

10.1007/s12328-012-0335-0.  

[5] Davi MV, Pia A, Guarnotta V, Pizza G, Colao A, 

Faggiano A. The treatment of hyperinsulinemic 

hypoglycaemia in adults: an update. J Endo-

crinol Invest. 2017 Jan; 40(1):9-20. DOI:10.1007 

/s40618-016-0536-3.  

[6] Qin H, Li Z, Qu L, Liu Y, Gao Y, Li F, Wang G. A 

rare case of focal nesidioblastosis causing adult-

onset hypoglycemia. Exp Ther Med. 2015 Aug; 

10(2):723-726. DOI: 10.3892/etm.2015.2541. 

[7] Dravecka I, Lazurova I. Nesidioblastosis in 

adults. Neoplasma. 2014; 61(3):252-6. DOI: 

10.4149/neo_2014_047. 

[8] Kim JR, Jang JY, Shin YC, Cho YM, Kim H, 

Kwon W, Han YM, Kim SW. Difficult diagnosis 

and localization of focal nesidioblastosis: clinical 

implications of (68) Gallium-DOTA-D-Phe(1)-

Tyr(3)-octreotide PET scanning. Ann Surg Treat 

Res. 2016 Jul; 91(1):51-5. DOI:10.4174/astr. 

2016.91.1.51.  

[9] Ferrario C, Stoll D, Boubaker A, Matter M, Yan 

P, Puder JJ. Diffuse nesidioblastosis with hypo-

glycemia mimicking an insulinoma: a case re-

port. J Med Case Rep. 2012 Oct; 6:332. DOI: 

10.1186/1752-1947-6-332. 

[10] De Sousa SM, Haghighi KS, Qiu MR, Greenfield 

JR, Chen DL. Synchronous Nesidioblastosis, 

Endocrine Microadenoma, and Intraductal Papil-

lary Mucinous Neoplasia in a Man Presenting 

With Hyperinsulinemic Hypoglycemia. Pan-

creas. 2016 Jan; 45(1):154-9. DOI:10.1097/ 

MPA.0000000000000430. 

[11] Valli V, Blandamura S, Pastorelli D, Merigliano 

S, Sperti C. Nesidioblastosis coexisting with 

non-functioning islet cell tumour in an adult. En-

dokrynol Pol. 2015; 66(4):356-60. DOI: 

10.5603/EP.2015.0045. 

[12] Schwetz V, Horvath K, Kump P, Lackner C, Per-

ren A, Forrer F, Pieber TR, Treiber G, Sourij H, 

Mader JK. Successful Medical Treatment of 

Adult Nesidioblastosis With Pasireotide over 3 

Years: A Case Report. Medicine (Baltimore). 

2016 Apr; 95(14):e3272. DOI:10.1097/md.0000 

000000003272. 

[13] Christ E, Wild D, Antwi K, Waser B, Fani M, 

Schwanda S, Heye T, Schmid C, Baer HU, Per-

ren A, Reubi JC. Preoperative localization of 

adult nesidioblastosis using ⁶⁸Ga-DOTA-exen-

din-4-PET/CT. Endocrine. 2015 Dec; 50(3):821-

3. DOI: 10.1007/s12020-015-0633-7. 

[14] Thompson SM, Vella A, Thompson GB, Rumilla 

KM, Service FJ, Grant CS, Andrews JC. Selec-

tive Arterial Calcium Stimulation With Hepatic 

Venous Sampling Differentiates Insulinoma 

From Nesidioblastosis. J Clin Endocrinol Metab. 

2015 Nov; 100(11):4189-97. DOI:10.1210/jc.20 

15-2404. 

[15] Martin-Grace J, O'Tuathail M, Hannon MJ, Swan 

N, O'Shea D, Tamagno G. Amlodipine for the 

Medical Treatment of Adult-Onset Diffuse Nesi- 

dioblastosis. Pancreas. 2015 Oct; 44(7):1162-4. 

DOI: 10.1097/MPA.0000000000000407. 

[16] Kang H, Kim S, Lim TS, Lee HW, Choi H, Kang 

CM, Kim HG, Bang S. A case of alpha-cell nesid-

ioblastosis and hyperplasia with multiple gluca-

gon-producing endocrine cell tumor of the pan-

creas. Korean J Gastroenterol. 2014 Apr; 

63(4):253-7. 

[17] Rumilla KM, Erickson LA, Service FJ, Vella A, 

Thompson GB, Grant CS, Lloyd RV. Hyperinsu-

linemic hypoglycemia with nesidioblastosis: his-

tologic features and growth factor expression. 

Mod Pathol. 2009 Feb; 22(2):239-45. DOI: 

10.1038/modpathol.2008.169.  

[18] Goel P, Choudhury SR. Persistent hyperinsu-

linemic hypoglycemia of infancy: An overview of 

current concepts. J Indian Assoc Pediatr Surg. 

2012 Jul; 17(3):99-103. DOI: 10.4103/0971-

9261.98119. 

[19] Macedo AL, Hidal JT, Marcondes W, Mauro FC. 

Robotic Near-Total Pancreatectomy for Nesidio-

blastosis after Bariatric Surgery. Obes Surg. 

2016 Dec; 26(12):3082-3083. DOI:10.1007/s11 

695-016-2318-6 

[20] Sowa-Staszczak A1, Pach D, Mikołajczak R, 

Mäcke H, Jabrocka-Hybel A, Stefańska A, To-

maszuk M, Janota B, Gilis-Januszewska A, 

Małecki M, Kamiński G, Kowalska A, Kulig J, 

Matyja A, Osuch C, Hubalewska-Dydejczyk A. 

Glucagon-like peptide-1 receptor imaging with 

[Lys40(Ahx-HYNIC- 99mTc/EDDA) NH2]-exen-

din-4 for the detection of insulinoma. Eur J Nucl 

Med Mol Imaging. 2013 Apr; 40(4):524-31. DOI: 

10.1007/s00259-012-2299-1. 

[21] Arun S, Rai Mittal B, Shukla J, Bhattacharya A, 

Kumar P. Diffuse nesidioblastosis diagnosed on 

a Ga-68 DOTATATE positron emission tomog-

raphy/computerized tomography. Indian J Nucl 

Med. 2013 Jul; 28(3):163-4. DOI: 10.4103/0972-

3919.119547. 

[22] Nayak HK, Sothwal A, Raizaida N, Daga Mk, 

Agarwal Ak, Durga G. A rare case of non-insu-

linoma pancreatic hypoglycaemia syndrome 

(niphs) in an adult due to localised islet cell hy-

perplasia-successfully managed by enucleati- 

on. BMJ Case Rep. 2011 Oct 11;2011. DOI:10.1 



Carlos Hernández Brito et al., IJCR, 2020; 4:169

IJCR: https://escipub.com/international-journal-of-case-reports/ 8 

1. DOI: 10.1136/bcr.07.2011.4554. 

[23] Ünal B, Uzun ÖC, Başsorgun Cİ, Erdoğan O, 

Elpek GÖ. A rare complication of gastric bypass 

(weight loss) surgery: nesidioblastosis. Int J 

Surg Pathol. 2015 Feb; 23(1):68-70. DOI: 

10.1177/1066896914554833.  

[24] Arao T, Okada Y, Hirose A, Tanaka Y. A rare 

case of adult-onset nesidioblastosis treated 

successfully with diazoxide. Endocr J. 2006 Feb; 

53(1):95-100. 

[25] Gupta RA, Patel RP, Nagral S. Adult onset 

nesidioblastosis treated by subtotal pancreatec-

tomy. JOP. 2013 May; 14(3):286-8. DOI:10.609 

2/1590-8577/1352. 

 

 

 

 


