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CASE REPORT

Refractory I diopathic Non-I nsulinoma Pancr eatogenous
Hypoglycemiain an Adult: Case Report and Review of the Literature
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ABSTRACT

Context Non-insulinoma pancreatogenous hypoglycemia isar@ cause of spontaneous hypoglycemia in adults. idbkal
diagnostic and therapeutic approach is still camrsial, not least because most reported casesldagkterm follow-up.Case
report We describe the case of a 58-year-old woman, whs diagnosed with idiopathic non-insulinoma partogenous
hypoglycemia in 2001. After resection of 75% of thistal pancreas, she initially experienced no timthl hypoglycemic episodes
and did not suffer from diabetes mellitus. Howewdter one month, recurrent hypoglycemia occurfdter resection of the larger
part of the remaining pancreatic tissue, the paseffered from hypoglycemic as well as hyperglyseepisodes. Octreotide and
diazoxide were not successful in preventing theolgjyremic attacks, whereas continuous insulin {enaith an insulin pump
helped to stabilize the blood glucose level templgraFinally, all remaining pancreatic tissue htadbe removedConclusion This
long-term follow-up of non-insulinoma pancreatogesiohypoglycemia treatment in an adult patient iatdis that lateral
pancreatectomy may not be sufficient for permatéoad glucose control and emphasizes the needlofsfap data after subtotal

pancreatectomy.

INTRODUCTION

Non-insulinoma pancreatogenous hypoglycemia (NIPH)
is an important differential diagnosis to the imsul
autoantibody syndrome and the more frequent
insulinoma. In infants, NIPH is a well-recognized
disorder, mainly caused by mutations of genes
encoding subunits of the pancreatic ATP-sensitive
potassium channél, 2, 3]. The cause of adult NIPH is
still unknown and may be related to unidentified
genetic changes [4, 5]. The majority of cases is
associated with preceding bariatric surgery, sugugs
that a reactive process, possibly involving glugcago
like peptide 1-induced islet cell proliferation [6]
promotes or unmasks a beta-cell defect leadindsto i
hyperplasia[5, 6, 7,8, 9, 10]. For example, increased
expression of insulin-like growth factor 2, insulike
growth factor receptor 1 receptor alpha and
transforming growth factor beta receptor 3 was tbun
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in islets from 36 NIPH patients [5] and in threefigk
patients with NIPH, islet neogenesis-associateteprp

a cytokine expressed in the presence of islet mesie

in rodents, was abnormally expressed [11]. It is
estimated that NIPH causes 0.5 to 5% of cases of
organic hyperinsulinemia in adults [4, 12, 13, TMe
incidence of reported NIPH cases increased dutieg t
last years [13], which is possibly due to an update
awareness of this syndrome and an elevated freguenc
of bariatric surgery.

CASE REPORT

A 47-year-old woman was referred to our hospital in
2001 with recurrent symptoms of hypoglycemia,
including loss of consciousness. The hypoglycemic
symptoms occurred mainly several hours after eating
but also during fasting and had started in 200G Th
previous medical history of the patient was
unremarkable; in particular she had not undergone
bariatric surgery, was not overweight and did niftes
from neoplastic disease.

The 72-hour fasting test revealed symptomatic
hypoglycemia with a blood glucose level of 2.0
mmol/L after a fasting time of 40 hours (reference
range: more than 2.22 mmol/L with a simultaneous
insulin value less than 108.2 pmol/L). The oralcgise
tolerance test provoked hypoglycemia with a blood
glucose of 1.39 mmol/L 210 minutes after glucose
challenge and a maximum insulin level of 12,350
pmol/L and proinsulin level of 5,724 pmol/L (theise
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no reference range in our laboratory for proinsulin  scintigraphy revealed no tumor. Selective arterial
during the fasting test; the determination of psoim calcium stimulation with hepatic venous sampling
was primarily of scientific interest). Endosonodmgip (SACVS) demonstrated no lateralization of the
CT and MRI scan, angiography and octreotide excessive insulin production. Insulin autoantibedie
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Figure 1. a. Control pancreatic specimen (hematoxylin-eosimstid&E), original magnification 100x)o. Pancreatic tsue derived from the fir
pancreatic resection in 2001 showing increasediraegular-shaped islets (H&E, original magnificatia00x).c. Islet-cell hyperplasia with slig
variations in nuclear size (H&E, original magnificen 400x).d. Langerhans islet with predominance of insulin pesicells (antiinsulin 1:10C
original magnification 400x). H&E€) and anti-insulin stairf.) of pancreatic tissue derived from the resectibtihe remaining pancreatic tissue
2012 (original magnification 400x for both).
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were negative and sulfonylurea intake was
toxicologically excluded. Diazoxide and octreotide
were not effective in preventing hypoglycemia. Hyna
surgical exploration was performed. Neither careful
palpation nor intraoperative ultrasonography reseal
any pancreatic mass lesion. Distal pancreatectomy
(75%) was carried out. The histological examination
displayed islets that were normal in structure, but
increased in number and size and with slight viariat

in nuclear size (Figure 1bc). Immunohistochemical
analysis confirmed an increased proportion of insul
secreting beta-cells compared to glucagon secreting
cells (Figure 1d) and revealed small groups oflinsu
secreting cells scattered periductularly, whicimifine

with a previous notice, that islet cell hyperplasften
occurs admixed with nesidioblastosis [15]. ATP-
binding cassette transporter sub-family C member 8,
glutamate dehydrogenase 1, potassium inwardly-
rectifying channel, subfamily J, member 11 (KCNJ11)
and glucokinase mutations were not detectable.

The postoperative course was initially favorablehwi
resolution of hypoglycemia, but was complicated by
intra-abdominal abscess formation and recurrenbhyp
glycemic episodes after one month, which required
resection of most of the remaining pancreatic &ssu
leaving four centimeters of the pancreatic headtu.
Subsequently, the patient experienced exocrine and
endocrine pancreas insufficiency and required insul
therapy. The C-peptide level ranged below 0.99 Amol
(reference range: 0.9-1.9 nmol/L). However, blood
glucose control turned out to be difficult. The ipat

had plasma glucose peaks of up to 22.2 mmol/L, but
also often experienced hypoglycemia several hours
after eating. After conventional insulin therapydha
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Figure 2. Standard diagnostic procedure in adults with spwde:
hypoglycemia.

NIPH: non-insulinoma pancreatogenous hypoglycemia. S&CV
selective arterial calcium stimulation with hepatenous sampling

pancreatectomy
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been tried unsuccessfully, continuous insulin thgra
with an insulin pump was initiated to prevent ston
increases of the blood glucose level with subsequen
hypoglycemias. The basal insulin requirement was lo
and variable with a basal rate of two to nine upis
day and occasionally elevated postprandial valaes h
to be tolerated. The HbAlc value remained betwden 3
and 42 mmol/mol (range 29-42 mmol/mol).
Nevertheless, recurrent hypoglycemic episodes could
not be completely avoided, at times including
unconsciousness. In 2006, the C-peptide level began
rise and was 1.98 nmol/L in 2011. The frequency of
hypoglycemic episodes slowly increased, resultimg i
ten to twenty events in 2010 and 2011, respectively
biopsy from the remaining pancreatic tissue rekale
hyperplastic islets, but no sign of progression72
hour fast in 2011 led to a blood sugar value o#2.9
mmol/L, a C-peptide of 0.132 nmol/L (there is no
reference range in our laboratory for C-peptiderdur
the fasting test; the determination of C-peptides wa
primarily of scientific interest) and an insulinvéd of
45,5 pmol/L after 49 hours. Efforts to readjust the
insulin dose remained ineffective and after ocawee

of several severe hypoglycemias, resection of the
remaining pancreatic tissue was performed in 2012.
Similar to the previous operations, the resectias w
followed by a long and complicated postoperative
course. Histological imaging revealed a similartdea
compared to the initially resected tissue (Figued).1
C-peptide was furthermore not traceable and no more
hypoglycemias occurred.

DISCUSSION

NIPH is mainly characterized as postprandial
hypoglycemia with sometimes negative 72-hour fasts
[6, 11], whereas in some cases, fasting hypoglyaémi
an important symptom, making the differentiation
against an insulinoma difficult [16]. However, dte
the option of localized excision, insulinoma hasbht®
excluded prior to treatment initiation, which often
requires extensive diagnostic investigations as
illustrated in Figure 2. SACVS is a debatable tool
the diagnosis of NIPH. Adult NIHP is usually
pervasive with diffuse beta-cell atypia and islet
hyperplasia. Whereas in one third of NIPH cases in
infants, focal beta-cell hypertrophy and hypergaisi
observed [17]; this has been documented in only two
adults [18, 19]. SACVS proved to be useful in
demonstrating hyperactive beta-cell activity and
guiding the pancreas resection in two small casese
with a good short-term follow-up result in up to% ®f

the operated patients [6, 13]. However, other case
series found no correlation between preoperative
SACVS findings and outcome and often, as in the
present case, SACVS demonstrated no insulin seareti
gradient [8, 9]. Ultimately, NIPH is a histological
diagnosis. Criteria include beta-cell hypertrophy
characterized by enlarged, hyperchromatic and
pleomorphic beta-cell nuclei, an increased number o
normal or enlarged islets in the centre of the lebu
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and an increased ratio of beta-cells compared to
glucagon secreting cells within the islets [12,43.in

the present case, the attempt to identify an uypiterl
genetic variation remains mostly unsuccessful J4, 5
The optimal extent of pancreas resection in adtitHN

is still not firmly established. Distal pancreatauly
(75%) is a successful treatment for some patiemdss
currently considered as the treatment of choice6[3,
11]. However, though partial pancreatic resectitiaro
appears to be successful initially, symptoms were
recurrent in 87% of patients after a median timd.®f
months in a case series of 75 patients with NIPH.
During the mean follow-up time of 43 months, the
symptoms were mostly less severe than before the
operation, but a longer follow-up is required to
determine whether symptoms will remain mild or if
they progress and become debilitating [9]. Up t&625
of patients had no long-term improvement or even an
overall decline in health status after 75%
pancreatectomy [9]. Other reports describe a ctire o
hypoglycemia in only about 50% of altogether 34
patients after 50% to 80% distal pancreatectomy [11
16, 20, 21, 22]. In contrast, of 12 patients whal ha
undergone subtotal pancreatectomy (more than 90% of
the pancreatic tissue), 11 were cured from
hypoglycemia, but 75% developed insulin-dependent
diabetes mellitus with a high percentage of exacrin
pancreas insufficiency [13, 16, 23], whereas &t&to
80% pancreatectomy, this was the case in less than
10% [6, 11, 16, 20, 21]. Our patient, after 90%
pancreatectomy, suffered from both diabetes and
hypoglycemia.

Treatment options for patients with recurrent
hypoglycemia are limited. The simplest strategyois
eat six small low-carbohydrate meals daily. If thés
not sufficient, there are reports on successful
treatments with diazoxide or octreotide [9, 11, 24).
However, long-term treatment with diazoxide or
octreotide often entails unfavorable side effectd &

not always successful, as was the case for therpati
described here. Two patients with recurrent
hypoglycemia after partial pancreatectomy were
successfully treated with verapamil 3 times 80 mg
daily [16], an approach that our patient declingd.
patients such as in the described case, hyperglgcem
episodes may trigger hypoglycemia. A possibility to
lessen hyperglycemia is treatment with acarbosef or
not tolerated or not sufficient, with insulin. Irnet
present case, continuous insulin therapy with anlin
pump was helpful to reduce, but could not permdpent
avoid, both hyper- and hypoglycemia, so that
ultimately resection of the remaining pancreatssue
was necessary. Since postoperative complicatioas ar
generally frequent and occur in 30 to 40% of pasien
[6, 9], re-operation of the remaining pancreasst is
often difficult due to adhesions and entails a hiigk

of anew complications. Therefore, long-term follog-
data after 80-95% pancreatectomy is warranted,ifand
shown more successful in preventing hypoglycemia in
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the long term, initial subtotal pancreatectomy rhigé
reconsidered as a treatment of choice.
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