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Preoperative localization of adult nesidioblastosis using
68Ga-DOTA-exendin-4-PET/CT
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The term ‘‘nesidioblastosis’’ has been used to denote

histopathological findings such as neogenesis from pan-

creatic ductal epithelium in parallel with b-cell hyperplasia

and hypertrophy (1). This entity was first described in

children and neonates and is characterized by endogenous

hyperinsulinemic hypoglycemia. The incidence rate in

adults ranges between 0.5 and 7 %. The pathophysiological

mechanisms in adults are ill-defined.

The preoperative distinction between insulinoma and

nesidioblastosis is of primordial importance since the

therapeutical strategies are different, ranging from a enu-

cleation in the case of insulinoma up to a 70–80 % pan-

createctomy in the case of nesidioblastosis. Clinically, the

distinction between insulinoma and nesidioblastosis is not

always possible.

Preoperative imaging including MRI, CT, and en-

dosonography is not diagnostic in adult nesidioblastosis,

and invasive investigation using selective arterial calcium

stimulation and venous sampling (ASVS) is recommended.

Although this investigation is often helpful, it is an inva-

sive procedure with the associated risks. Recently, we have

shown that targeting glucagon-like peptide-1 receptor

(GLP-1R) using 111In-DOTA-exendin-4 SPECT/CT is a

very sensitive non-invasive method to localize benign in-

sulinoma (2). Whether GLP-1R targeting is useful in adult

nesidioblastosis is currently unknown.

Case report

In a 65-year-old woman with hypoglycemic symptoms,

fasting endogenous hyperinsulinemic hypoglycemia was

confirmed. Abdominal MRI, endosonographies, 18F-

DOPA-PET/CT, 68Ga-DOTATATE-PET/CT, and ASVS

were negative or inconclusive.

She was included in a prospective study that compares
111In-DOTA-exendin-4 SPECT/CT with 68Ga-DOTA-ex-

endin-4 PET/CT (ClinicalTrials.gov, No. NCT02127541).
111In DOTA-exendin-4, SPECT/CT was not conclusive,

but 68Ga-DOTA-exendin-4 PET/CT documented an in-

creased diffuse uptake from the tail of the pancreas to the

pancreatic corpus (SUVmax 6.9 Fig. 1a).

A left-sided pancreatectomy was performed. In vitro

detection of GLP-1Rs using autoradiography revealed a

more than 3-time increase in the number of GLP-1Rs in the

nesidioblastosis islets in all four samples (density

(mean ± SEM): 3606 ± 340 dpm/mg tissue; Fig. 1b)

versus normal islets (3). Conversely, GLP-1R density in the

exocrine acini of the pancreas with nesidioblastosis was not

increased, as compared to normal acini. Histological
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6 Department of Visceral Surgery, Hirslanden Clinic, Zurich,

Switzerland

123

Endocrine

DOI 10.1007/s12020-015-0633-7

http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-015-0633-7&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-015-0633-7&amp;domain=pdf


specimen confirmed nesidioblastosis, and GLP-1R im-

munohistochemistry revealed GLP-1Rs localized on the

membrane of insulin-producing cells in the islets of the

nesidioblastosis patient (Fig. 1c).

Postoperatively, the hypoglycemia resolved. The main

messages of this case report are as follows: (1) Adult ne-

sidioblastosis can non-invasively be suspected using 68Ga-

DOTA-exendin-4 PET/CT. (2) The molecular rationale for

it is found in the present autoradiography studies that

demonstrate a more than 3-time higher density of GLP-1R

in the islets of this nesidioblastosis patient, when compared

with islets of normal pancreas. The immunohistochemical

findings indicate that these GLP-1R are predominantly

expressed by the insulin-producing islet cells. The

increased number of GLP-1R in b-cells is further potenti-

ated by a considerable increase in number and size of the

islets in this nesidioblastosis case. (3) The amount of GLP-

1R in the nesidioblastosis pancreas is higher than in a

normal pancreas, but lower than in benign insulinomas,

reflecting the moderate intensity of the in vivo scan in this

patient. (4) Since adult nesidioblastosis can be a focal

disease, a non-invasive preoperative tool like 68Ga-DOTA-

exendin-4 PET may be helpful in determining the surgical

strategy.
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Fig. 1 a Sagittal view of 68Ga-DOTA-exendin-4 abdominal PET

scan (top), trans-axial view of 68Ga-DOTA-exendin-4 PET/CT, and

corresponding CT scan (middle at the level of pancreatic corpus/tail,

bottom at the level of pancreatic head). The pancreatic corpus and tail

are highly 68Ga-DOTA-exendin-4 avid (small arrows), whereas the

pancreatic head shows only little 68Ga-DOTA-exendin-4 uptake

(large arrows). b In vitro GLP-1R autoradiography of the pancreas

from the nesidioblastosis case (left column) and normal pancreas

(right column). First row is insulin immunostaining showing an

increased number and enlarged islets in the nesidioblastosis compared

to few islets in normal tissue. Second row are autoradiograms

showing total binding of 125I-GLP-1(7-36) amide. The islets in the

nesidioblastosis are more strongly labeled than in the normal

pancreas. Third row is non-specific binding. Bars 1 mm. c Left

GLP-1R immunohistochemistry in an islet from the nesidioblastosis

case. Strong membranous staining. Middle and right hematoxylin–

eosin-stained section showing an islet of the presented case with

single large beta cells with hyperchromatic nuclei, some with

enlarged nuclei, clear halo around beta cells, and a discrete lobulated

structure, histopathologically typical for nesidioblastosis. Bars

0.01 mm
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