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Background: Insulinomas are usually solitary; benign and encapsulated small lesions and majority of them measure <2 cm in
diameter. They pose a challenge for pre-operative localization. Definitive treatment is surgical excision of the tumor. Intra-operative
ultrasonography (IOUS), transhepatic portal venous sampling (THPVS) and positron emission tomography (PET) scan can be done
for tumors not localized by conventional imaging modalities. Materials and Methods: A retrospective study of patients diagnosed
with insulinoma during the period 2004-2012 (8 years) was done. Biochemical diagnostic criteria used were plasma concentrations of
glucose <55 mg/dl with corresponding insulin level >3.0 uU/ml (18 pmol/L) and C-peptide of >0.6 ng/ml (0.2 nmol/L). The localization
of the tumor was done by various modalities namely computed tomography (CT), magnetic resonance imaging (MRI), IOUS, PET
and portal venous sampling. The initial localizing technique in most of these patients were CT or MRI imaging, or both and those who
were not localized by the above modalities were subjected to PET CT or THPVS or intra-operative ultrasound depending on the initial
imaging results and patient’s consent. All the modalities were not used in the same patient, but the modalities were decided as per
the imaging results, patient’s consent and affordability for the procedure. Results: Ninteen cases of insulinoma aged between 10 and
66 years, with a median age of 47 years were included in the analysis. There were 10 males and nine females. Eighty-three percent
of patients presented with pre-prandial hypoglycemia (n = 15) . Different modalities were employed for pre-operative localization of
these patients out of which 5 (26.31%) cases were localized with CT, 5 (26.31) cases with MRI, 5 (26.31%) with THPVS, 1 (5.26%)
case with PET CT, 3 (15.78%) of them could not be localized out of which 2 (10.52%) were localized by IOUS and 1 (5.26%) case
the lesion could not be localized. Among 19 cases, 12 underwent surgery out of which one patient underwent distal pancreatectomy
as tumor was not localized; eight underwent laparoscopic enucleation; three of them required intra-operative exploration and seven
of them were not operated, as they did not give consent for surgery. In all the cases, the size of the insulinoma ranged between 1 and
2 cm. Conclusion: We report our experience with 19 cases of insulinoma and analyze the role of pre- and intra-operative imaging
modalities in the surgical management of insulinomas. Most of our cases were symptomatic, and the most common presentation
was with pre-prandial hypoglycemia. THPVS, PET scan and intra-operative ultrasound added to diagnostic sensitivity in some cases
not localized by CT or MRI.
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hypoglycemia due to endogenous hyperinsulinemia, which

INTRODUCTION
occurs mostly in the fasting state but may sometimes occur
Insulinomas present with repeated episodes of  in the post-prandial period. These are rare tumors with

an incidence of 1 in 250,000 patient-years.['! Sporadic

Access this article online insulinomas are usually solitary, benign and encapsulated

Quick Response Code: small lesions. Ninety percent of them measure <2 cm

wx\ll’vsl';; . and with 30% being <1 cm in diameter. Ten percent are
e multiple, 10% are malignant®® and 10% are associated
DOI: with multiple endocrine neoplasia type 1 (MEN-1).PI

10.4103/2230-8210.141385 Surgical excision is the definitive treatment. Majority of

them become symptom-free, there is a recurrence rate of

Corresponding Author: Dr. Pramila Kalra, Department of Endocrinology, M. S. Ramaiah Medical College, Bengaluru, Karnataka, India.
E-mail: kalrapramila@gmail.com

Indian Journal of Endocrinology and Metabolism / Nov-Dec 2014 / Vol 18 | Issue 6



Anakal, et al.: Insulinoma experience of a tertiary care centre

about 7% insulinomas without MEN-1, and 21% in those
with MEN-1.I" Eighty petcent of sporadic insulinomas
are small and intra- pancreatic making pre-operative
localization unsuccessful in 10% to 27%.1" The present
study is a retrospective analysis of insulinoma cases
admitted to our center, and our experience with pancreatic
venous sampling.

MATERIALS AND METHODS

A retrospective analysis of cases of insulinoma admitted
in our hospital during the period of 2004-2012 was done.
The variables such as age, sex, type of symptoms, clinical
diagnosis, bio-chemical investigations, various invasive and
non-invasive imaging modalities used to localize the tumor
were obtained from the records. Bio-chemical diagnostic
criteria for insulinoma used were plasma concentrations
of glucose <55 mg/dl, insulin of at least 3.0 pU/ml
(18 pmol/L) and C-peptide of at least 0.6 ng/ml (0.2
nmol/L).P! 72 h fasting test was done if they did not have
spontaneous hypoglycemia. All the cases of insulinoma
were screened for MEN syndrome after the diagnosis of
insulinoma was confirmed. The sulfonylurea screen was
also done. The techniques used to localize the tumor were
computed tomography (CT) scan, magnetic resonance
imaging (MRI), intra-operative ultrasonography (IOUS),
positron emission tomography CT (PET-CT) and
transhepatic portal venous sampling (THPVS).

Nineteen cases were diagnosed with insulinoma, and
all had negative screen for sulfonylurea. Out of these
four had to undergo a 72 h fast for diagnosis, while
the rest had spontaneous hypoglycemia. All the patients
were subjected to a CT scan or MRI. Eleven underwent
MRI and nine underwent CT as initial imaging modality
for localization, and those who were not localized with
CT/MRI or both were planned for THPVS after taking
consent from the patient as itis an invasive procedure, or they
were planned for PET CT scan as per the imaging results on
CT or MRI .The THPVS was performed by percutaneous
transhepatic catheterization of splenic, superior mesenteric,
inferior mesentetic and pancreaticoduodenal veins.! Blood
samples were taken from at least 18 to 20 sites according
to portal venous chart [Figure 1] for insulin estimation and
depending on the regional venous gradient of the insulin
levels, insulinomas were localized.

REsuLTS

The study cohort comprised of 19 patients of insulinoma,
which included 10 male and 9 female patients with a median
age of 47 years (10-66 years). The commonest clinical
presentation in all these patients was with pre-prandial

hypoglycemia (83%, # = 15), [Table 1]. Four of these
patients were subjected to 72 h fast. The symptom profile
is given in Table 1. Hundred percent of these patients
had hypoglycemia within the first 24 h. The range of
plasma glucose during hypoglycemia was between 25 and
42 mg/dl The blood samples of these patients obtained
during episodes of hypoglycemia for insulin and C-peptide
levels were diagnostic of hyperinsulinemic hypoglycemia.
Insulin levels ranged from 60 to 500 WU /ml and C-peptide
levels ranged from 3 to 15 ng/ml. The average duration
of symptoms was approximately 1.5 years. One of the
patients had MEN-1 in whom CT showed four hypodense
lesions in the region of the neck of the pancreas measuring
15 X 16 mm, and another lesion was in the uncinate
process measuring 15 X 16 mm. This patient also had
hyperparathyroidism and prolactinoma.

Computed tomography, and MRI, localized 5 cases
(26.31%) each. PET CT was used in one case (5.26%0) as the
CT and MRI did not show any lesion. Five patients had to
undergo THPVS (26.31%) A total of three cases (15.78%)
could not be localized with routine imaging but were
clinically and bio-chemically hyperinsulinemic, and two of

Figure 1: Portal venous chart: Insulinoma in the body of pancreas with
high insulin gradient in the region of veins draining the body of pancreas

Table 1: Presenting complaints of insulinoma patients
at a tertiary hospital during 2004-2011

Symptom n (%) P
Present study Jyotsna et al.l'

Preprandial hypoglycemia 15 (83) 31(100) 0.017*
Blurring of vision 6 (33) - 0.048*
Palpitations 8 (44) 8 (25) 0.230
Giddiness 7 (39) 23 (75) 0.009*
LOC 4(22) 16 (54) 0.032*
Sweating 8 (44) 8 (25) 0.230
Tremors 7 (39) 8 (25) 0.409
Seizures 1(5) 13 (42) 0.005*

P <0.05 significant. LOC: Loss of consciousness
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these cases (10.52%) were localized intra-operatively by
palpation and ultrasonography. The lesions were located
in the body and tail. One case remained non-localized
underwent distal pancreatectomy [Figure 2].

Surgery was advised in all 19 cases, but only 12 gave
consent. Out of the 12 operated cases, eight underwent
laparoscopic enucleation, and three underwent exploration,
as they were not localized pre-operatively. Out of these
three cases two cases were enucleated, and one patient
had to undergo distal pancreatectomy, as it remained
non-localized even with IOUS. The size of the tumor
in these cases ranged from 1 to 2 cm and the largest was
2 cm. Histopathology was consistent with islet cell
tumor in 11 patients. On the follow-up for 8 years out of
12 operated cases 10 are asymptomatic, and two patients
had recurrence of symptoms and were found to be
biochemically hyperinsulinemic but as they were not willing
for repeat surgery, they were started on diazoxide. Six cases
were not operated and they were lost to follow-up.

DiscussioN

In a non-diabetic individual with fasting hypoglycemia,
insulinoma should be considered in the differential
diagnosis. Clinical presentation can vary, they may present
with adrenergic symptoms like palpitations, tremor,
anxiety, warmth and dry mouth, cholinergic symptoms
comprising of hunger, sweating and paresthesias.!”
Neuroglycopenic symptoms start as a blood glucose falls
to approximately 50-55 mg/dL (2.8-3.1 mmol/L),
which include slurred speech, blurred vision, confusion,
drowsiness and difficulty in concentrating, A strong clinical
suspicion to diagnose an insulinoma with varied clinical
presentation is needed. These patients tend to eat more to
avoid symptoms of hypoglycemia and thus they become

Figure 2: Intraoperative ultrasonography: Insulinoma at the junction of head
and body of pancreas close to pancreatic duct

overweight and obese. Prolonged hypoglycemia may also
be associated with symptoms and signs of neuropathy.
In cases with milder symptoms or in patients in whom
hypoglycemia is not documented, a 72 h prolonged fasting
is advocated to induce hypoglycaemia.*” In our series
four cases underwent prolonged fasting and developed
hypoglycemia within 24 h, compared to another series
in which during 72 h prolonged fast all cases attained
hypoglycemia within 48 h.""? Our experience in localizing
insulinomas with different imaging modalities is similar
to other series.l""' In a series of 31 insulinoma patients,
the symptom profile of patients was similar to our
cases."!" All our patients presented with pre-prandial
hypoglycemia (100%), the other symptoms included
were, palpitations (25%), tremors (25%), and loss of
consciousness (54%). Pre-operative localization in the
present series was successful in 80% of cases, different
modalities were employed for pre-operative localization
[Table 2]; 5 (26.31%) cases were localized with CT,
5 cases (26.31%) with MRI, 5 (26.31%) with portal
venous sampling (THPVS), 1 (5.26%) case with PET
CT, 3 (15.78%) of them could not be localized. Among
those 3 cases 2 (10.52) were localized by intra-operative
palpation and ultrasonography [Figure 1] and 1 (5.26%)
case was not localized. Thus, more percentage of cases
were localized preoperatively in our series as compared to
the data by Jyotsna ez a/., where preoperative localization
of insulinoma was successful in 71% with various imaging
modalities, with CT angiography, 83%, intra-arterial
digital subtraction angiography, 65%, dual-phase CT,
57%, and conventional MRI in 31% and intra-operative
palpation and ultrasonography localized 76% and 92%,
respectively.'”! In Kaczirek ez al. series, insulinoma was
localized by conventional CT in 33%, single-slice helical
CT in 58%, multi-detector CT in 100%, MRI in 85% and
invasive angiography in 65%! and with a combination
of different modalities, the sensitivity rate was up to
88%. When conventional imaging modalities cannot
localize, invasive procedure can be utilized. The sensitivity
of THPVS reported in the literature is 77-100%."7"!
In our experience with five cases, the sensitivity of

Table 2: Various modalities used for successful
preoperative localization techniques

Imaging Present Guettier Jade

modality study n (%) et al.*"! (%) et al.?2
CT scan 5(26.31) 13 (35)

MRI 5(26.31) 11 (30)

THPVS 5(26.31) 17 (77)
us - 6 (16)

IOUS 2 (10.52) 35 (95)
PET-CT 1(5.26)

CT: Computed tomography, MRI: Magnetic resonance imaging, THPVS: Transhepatic
portal venous sampling, IOUS: Intraoperative ultrasonography, PET: Positron
emission tomography
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THPVS was 100%. In one of the series pre-operative
localization with THPVS was 77% with no false positive
4 THPVS needs special skills and expetience, so
it’s not a widely used procedure and it also associated
with morbidity. When invasive procedures fail to localize
the lesion IOUS can be used as a diagnostic modality.
In few series IOUS could localize insulinoma in 86% of
cases."”?l Somatostatin (SST) labeled analogues ate also
being increasingly used in the diagnosis and therapy for
neuroendocrine tumors expressing SST receptors (SSTR)
on their surface. Indium-111-octreotide is used for imaging
neuroendoctine tumors. SSTR scintigraphy is based on the
expression of SSTR. One-third of insulinomas do not express
SSTR2 and SSTR5.! Scintigraphy has low sensitivity (20-
50% NETs) in localizing small tumors lacking SSTR.I**
Newer compounds gallium-68-DOTA (**Ga-DOTA) have
improved PET resolution and newer peptides have high
affinity for SSTR with improved sensitivity. Modifications
of octreopeptide molecule give important SSTR analogs
like TOC, NOC and TATE. Gallium DOTA has three
components, Ga68 is a radioisotope, DOTA is chelate
and TOC, NOC and TATE are peptides that bind to
SSTR, these peptides differ in their binding ability to
subtypes of SST.*I All these peptides can bind SSTR2;
DOTA-NOC also binds to SSTR3 and SSTR5 with greater
affinity. ®*Ga-DOTA-TATE has predominant affinity for
SSTR2.” Gallium-68-DOTA-TOC sensitivity is about
97%.2 One case in the present seties that was not localized
with MRI/CT was localized with Ga68-DOTA-NOC. In
our experience, IOUS succeeded in localizing insulinoma
in 66.67% of the cases. Intra-operative ultrasound helps in
avoiding blind surgical procedures and may aid to identify
any additional lesions. As majority of sporadic insulinomas
are small and intra-pancreatic, even with all available imaging
modalities it may not be localized in 10-27% of cases.¥

results.

CoNCcLUSION

In a non-diabetic patient with hypoglycemia, the diagnosis
of insulinoma should be kept in mind. The commonest
presentation in our series was pre-prandial hypoglycemia.
Transhepatic portal venous sampling or PET CT scan are
important diagnostic modalities in patients not localized
with the conventional diagnostic techniques of CT and
MRI. The use of invasive procedure like THPVS should be
considered in centers where PET CT may not be available
or affordable. IOUS should be performed wherever
feasible as it gives extra information about any additional
lesion. A proper diagnosis and management can have a
great impact on outcome and survival so it is important
to address this.
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