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Multifocal insulinoma secondary to
insulinomatosis: persistent hypoglycaemia
despite total pancreatectomy
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Summary

Insulinomatosis is a rare cause of hyperinsulinaemic hypoglycaemia. The ideal management approach is not known. A
40-year-old woman with recurrent symptomatic hyperinsulinaemic hypoglycaemia was diagnosed with an insulinoma.

A benign 12 mm pancreatic head insulinoma was resected but hypoglycaemia recurred 7 years later. A benign 10 mm
pancreatic head insulinoma was then resected but hypoglycaemia recurred within 2 months. Octreotide injections were
trialled but exacerbated hypoglycaemia. After a 2-year interval, she underwent total pancreatectomy. A benign 28 mm
pancreatic head insulinoma was found alongside insulin-expressing monohormonal endocrine cell clusters (IMECCs) and
islet cell hyperplasia, consistent with a diagnosis of insulinomatosis. Hypoglycaemia recurred within 6 weeks. There was no
identifiable lesion on MRI pancreas, Ga-68 PET or FDG PET. Diazoxide and everolimus were not tolerated. MEN-1 testing
was negative. Insulinomatosis should be suspected in insulinomas with early recurrence or multifocality. De novo lesions
can arise throughout the pancreas. Extensive surgery will assist diagnosis but may not provide cure.

Learning points:

e Insulinomas are usually benign and managed surgically.

e |nsulinomatosis is characterised by multifocal benign insulinomas with a tendency to recur early. It is rare.

e Multifocal or recurrent insulinomas should raise suspicion of MEN-1 syndrome, or insulinomatosis.

e Insulinomatosis is distinguished histologically by insulin-expressing monohormonal endocrine cell clusters
(IMECCs) and tumour staining only for insulin, whereas MEN-1 associated insulinomas stain for multiple
hormones.

e The ideal treatment strategy is unknown. Total pancreatectomy may not offer cure.

Background
Insulinomas are pancreatic neuroendocrine tumours that Insulinomas wusually occur sporadically or in
cause hypoglycaemia by excessive insulin secretion (1). association with multiple endocrine neoplasia (MEN-
These tumours are typically benign, solitary and surgically 1) syndrome. MEN-1 associated insulinomas tend to be
cured (2, 3). multifocal and recur (4). Recurrence risk is up to 21% at
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10 years, compared to 5% without MEN-1 syndrome (3, 5).
Given these important differences, the surgical approach
to MEN-1 associated involves subtotal
pancreatectomy rather than lesion-only enucleation (6).

Insulinomatosis is a cause of multifocal insulinomas
without MEN-1 syndrome. It is typified by insulinomas
with concurrent insulin-expressing monohormonal
endocrine cell clusters (IMECCs). IMECCs may represent
tumour precursor lesions. Compared to MEN-1 associated
insulinomas, insulinomatosis has greater relapse
potential (46% vs 31%) that occurs earlier (mean relapse
8 vs 14 years) (5, 7). Histologically, insulinomatosis is
distinguished by tumour staining only for insulin and by
IMECCs, whereas MEN-1 associated insulinomas stain for
multiple hormones (5, 7). Notably, a case series describing
multifocal reported hyperinsulinaemic
hypoglycaemia in MEN-1 syndrome only with lesions
larger than 5 mm (macroadenomas), yet hypoglycaemia
with lesions less than 5 mm (microadenomas) in non-
MEN-1 associated multifocal insulinomas (7). This
implies that in insulinomatosis, even small lesions may
be functional.

In insulinomatosis, propensity for tumourigenesis
may be related to dysregulation of the MENIN-MAFA
pathway. MENIN controls beta cell differentiation and
proliferation via the production of MAFA (V-Maf avian
musculoaponeurotic fibrosarcoma oncogene homolog A),
a beta cell transcription factor (8). A mutation in MAFA
has been associated with familial forms of insulinomatosis
but not in non-familial cases. Presumably the disease
is mediated by an aberrant beta cell differentiation
factor affecting the entire beta cell population. This
implies a lifelong recurrence risk unless the pancreas
is completely removed. We describe the first report of
insulinomatosis with persistent hypoglycaemia despite
total pancreatectomy. This case captures a typically long
investigative course before diagnosis and highlights that
aggressive surgical treatment may not be curative.

insulinomas

insulinomas

Case presentation

A 40-year-old previously well female presented with 4
years of agitation exacerbated by fasting and improved
by food ingestion. Blood tests performed at the time of
a seizure identified a blood glucose level of 2.0 mmol/L,
C-peptide 515 pmol/L (365-1655 pmol/L) and insulin 5.9
mlU/L (fasting level < 16.0 mIU/L). There was no family
history of endocrine neoplasia or diabetes.

Abdominal CT detected a 12 mm mass in the body
of the pancreas. A benign cystadenoma was resected,
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but hypoglycaemia persisted and she was referred to our
service. Endogenous fasting hyperinsulinaemia was again
confirmed (plasma glucose 1.6 mmol/L, serum insulin
44 mlIU/L, C-peptide 1.76 nmol/L and proinsulin 122
pmol/L). Sulfonylurea screen was negative. An 8 mm head
of pancreas lesion was detected by MRI and an uncinate
lesion by endoscopic ultrasound (EUS). There was no focal
uptake on Indium-111 Octreotide scanning, and selective
arterial calcium stimulation testing (SACST) into feeding
vessels of the pancreas did not provoke insulin secretion
in any supply territory.

A benign 12 mm pancreas head insulinoma was
removed with a second laparotomy. The tumour stained
for insulin (negative for glucagon and somatostatin). She
was without hypoglycaemia for 2 months but did not
return for review.

After 7 years, she represented with hyperinsulinaemic
hypoglycaemia redemonstrated on a supervised fast.
Diazoxide therapy was ineffective. MRI detected a
13 mm liver lesion but Gallium-68 PET and EUS were
unremarkable. SACST regionalised to the pancreas head,
indicated by a doubling of hepatic vein insulin following
calcium injection into the gastroduodenal and superior
mesenteric arteries. A 10 mm benign insulinoma was
resected from the pancreas head at a third laparotomy.
Ki 67 was less than 1%, and the tumour stained
monohormonally for insulin. The liver lesion was focal
nodular hyperplasia. Her hypoglycaemia again resolved
postoperatively.

However, hypoglycaemia recurred within 2 months.
MRI and Gallium-68 PET were unremarkable. Octreotide
injections exacerbated hypoglycaemia and the patient
did not return for review for another 2 years. Repeat
abdominal MRI and EUS again did not demonstrate a
lesion, but SACST revealed a doubling of hepatic vein
insulin concentrations following calcium injection
into the gastroduodenal, superior mesenteric and
hepatic arteries, but not after calcium injection into the
splenic artery, indicating regionalisation to the head
of pancreas and liver. A total pancreatectomy was then
performed including pancreaticoduodenectomy, removal
of the body and tail of the pancreas, splenectomy and
cholecystectomy. It was surgically difficult with pancreas
adherent to retroperitoneum.

Investigation

Insulinomatosis was diagnosed with a 28 mm well-
differentiated head of pancreas insulinoma (Ki-67
3.3%, without lymphovascular invasion) (Fig. 1), a
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Figure 1

Low power view of head of pancreas demonstrating insulinoma (A),
microadenoma (M), insulin expressing monohormonal cell cluster (A)
normal islets (I) and ampulla of Vater (a).

2 mm microadenoma that stained monohormonally
for insulin (Fig. 2), numerous IMECCs and islet
hyperplasia throughout the pancreas. MEN-1 and MAFA
mutation testing was negative (D. Iacovazzo, personal
communication).

Treatment

After total pancreatectomy, she commenced subcutaneous
insulin and pancrelipase supplementation but did not
attend follow up. Insulin injections were ceased after
6 weeks, and hypoglycaemia recurred. A random C-peptide
level of 6.8 nmol/L confirmed ongoing endogenous
insulin secretion. CT, MRI, Gallium-68 PET and FDG PET
failed to identify a lesion. She was treated with everolimus
10 mg daily for 2 months but this was ceased after
recurrent cellulitis and lack of efficacy.

Outcome and follow-up

Hypoglycaemia continues to persist. She continues
to consume carbohydrates every two hours avoid
hypoglycaemia.

Discussion

This is the first report of insulinomatosis with failed
cure by total pancreatectomy. Total pancreatectomy
was performed given the patient’s history of tumour
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Figure 2
Immunohistochemistry staining shows positive staining for insulin (upper
panel), and negative staining for glucagon (lower panel).

recurrence, and the technical difficulty of adhesions from
prior operations precluding further surgery. The diagnosis
of insulinomatosis was not suspected prior to the total
pancreatectomy but was only revealed by the findings
of IMECCs and hyperplasia throughout the pancreas.
Therefore, the extensive surgery established the diagnosis
and provided potential cure.

Surgical management of an insulinoma may vary if a
causative syndrome is suspected. In sporadic insulinoma,
enucleation usually provides cure and preservation of
healthy pancreatic parenchyma (2). The ideal surgical
approach in MEN-1 associated insulinomas is debated.
Given the higher risk of recurrence, multifocality and
malignancy, subtotal pancreatic resection rather than
enucleation has been advocated (4). Whether more
extensive resection reduces recurrence risk or has an
impact on survival remains unclear. Consensus guidelines
also endorse radical surgery if recurrence or malignancy is
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suspected (1). The optimal approach in insulinomatosis is
unknown.

There is one other report of insulinomatosis managed
with complete resection of the pancreas. This case involved
a 43-year-old female with a protracted investigative
course and 3 pancreas operations. Insulinomatosis was
diagnosed histologically following her second operation,
but persisting hypoglycaemia was managed by resection
of the remnant pancreas (9). Whether hypoglycaemia
persisted postoperatively or recurred was not reported.
Our case was also similarly managed with multiple
sequential surgeries leading to total pancreatectomy,
but hypoglycaemia recurred. Therefore, we report the
first case of failure to cure insulinomatosis by total
pancreatectomy. Other reported cases managed with
enucleation, partial pancreatic resection, or Whipple’s
procedure report variable relapse rates (5). In a case
series of 14 patients, 8 were successfully managed with a
single operation: distal pancreatectomy (one patient also
had enucleation of a tumour from the residual pancreas
during the same operation). One patient had recurrent
hypoglycaemia following distal pancreatectomy but died
within 12 months. The cause of death was not reported.
Multiple operations were performed in 5/14 patients to
manage recurrent hypoglycaemia. Thirteen patients in
this case series remained symptom-free after their final
operation (data not available for 1/14). Whilst the follow
up duration was not described, these data suggests that
surgery can potentially offer cure. The poor outcome in
our case may relate to difficult dissection of the remnant
pancreas leaving microscopic residual tissue. Our case
supports more extensive surgery in establishing the
diagnosis of insulinomatosis, yet total pancreatectomy
may not necessarily provide cure, especially if complicated
by adhesions from multiple reoperations.

In this patient, successive recurrences occurred 7 years,
2 months, then 2 years after each tumour resection. Thus,
despite benign histology, insulinomatosis tumours can
display aggressive growth potential. The early recurrence
presumably results from de novo primary lesions, rather
than loco-regional recurrence (5). This is supported by the
finding of synchronous lesions across multiple areas of the
pancreas. We postulate that new lesion growth following
total pancreatectomy arose from microscopic residual
pancreatic tissue in the surgical bed that was unresectable
from surrounding fibrous tissue after multiple operations.

Micro-metastases cannot be excluded. The doubling
of hepatic vein insulin during SACST was suggestive of
liver metastases. At the time, this result was considered to
be falsely positive due to retrograde calcium flow from the

Multifocal insulinoma due to
insulinomatosis

ID: 20-0091; December 2020
DOI: 10.1530/EDM-20-0091

hepatic into the gastro-duodenal artery supplying a lesion
in the pancreatic head and was supported by the apparent
resolution of hypoglycaemia after surgical removal of
the pancreatic head lesion. Metastasis in insulinomatosis
is rare, with reports of only one case with lymph node
and liver metastasis (5). As microadenomas are capable
of a producing hypoglycaemia, it is feasible that occult
metastases could account for persistent hypoglycaemia in
our patient, and that these lesions were smaller than the
threshold of detection by available imaging modalities.

Localisation of insulinoma lesions is difficult, and
often requires multiple modalities. In our patient, cross-
sectional imaging failed to detect a 28 mm pancreatic
lesion. Functional lesions were most reliably detected
with SACST, a test of tumour secretory capacity. PET
imaging with exendin-4 analogues was not available
at our institution but has been used in one case report
of insulinomatosis (10), in which 68-Gallium-DOTA-
Exendin PET/CT and MRI detected lesions up to 5 mm
in size but failed to detect multiple microadenomas
identified histologically. GLP-1 receptor expression in
insulinomatosis has otherwise not been characterised.

Finally, our patient’s immunostaining
patterns provided possible early clues to the presence of
insulinomatosis. Each tumour stained for insulin, but not
for other hormones including glucagon and somatostatin.
Monohormonality was described by Anlauf et al. as one
of the hallmark features that distinguish insulinomatosis
from a MEN-1 associated tumours (5). However, this
feature does not distinguish insulinomatosis from sporadic
benign insulinomas which stain monohormonally in
73% of cases (11). The pattern of early recurrence and
multifocality was suggestive of insulinomatosis, but the
diagnosis was only confirmed by the finding of IMECCs
at the time of her final operation.

In conclusion, insulinomatosis is a rare cause of
multifocal insulinoma and should be considered in early
recurrent insulinomas, or multifocal insulinomas without
MEN-1 syndrome that stain only for insulin hormone.
More extensive pancreas resection is required for diagnosis
but may be therapeutically ineffective. The presented
case contributes significantly to our understanding of
this condition. It highlights the high recurrence risk and
treatment limitations. Total pancreatectomy may not be
curative as hypoglycaemia may occur from unresectable
microscopic functional lesions, or occult metastases.

tumour
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