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INTRODUCTION: Insulinomas are neuroendocrine tumors characterized by an excessive secretion of
insulin, and its most common primary site is the pancreas.

PRESENTATION OF THE CASE: Female, 31 years old, who underwent surgical resection of a pancreatic
insulinoma measuring 0.5 x 0.5 cm during the third trimester of pregnancy. The patient started to present
characteristic symptoms (hypoglycemia, adrenergic and neuroglycopenic symptoms) 18 months before
being referred to our center. It was decided to resect the lesion due to the intensity of the symptoms and

Key Vv.ordS" failure of the clinical treatment. The postoperative course was uneventful, and the fetus presented good
Insulinoma s . . . . .

Pregnancy vitality, as evidenced by the obstetric ultrasound. The patient was discharged from the hospital on the
Hypoglycemia 6th postoperative day. The neonate was born at term, 38 weeks, with appropriate weight for gestational

age. Today, around 12 months after surgery, the patient and the infant are in good health conditions and
have no complaints.
CONCLUSION: The moment of the surgical intervention in our case reflects the importance of this report,

since it reinforces the feasibility of this procedure during pregnancy.
© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Insulinomas are tumors originating from pancreatic beta cells,
which are located in the pancreas in 99% of cases. They are char-
acterized by the excessive and rapid production of insulin with a
long half-life that is not regulated by glycemia [ 1]. This type of neu-
roendocrine tumor represents an unusual but usually curable cause
of hypoglycemia and accounts for 2% of all gastrointestinal tract
neoplasms, with an annual incidence of 1-2 per 100,000 inhabi-
tants [2,3]. It is more commonly found in females (60% of cases),
between the fourth and sixth decades of life, and with a mean age
at diagnosis of 45 years [4-7].

Clinical manifestations of pancreatic insulinomas were
described for the first time by Whipple and Frantz, and con-
sist of a triad composed of hypoglycemic fasting symptoms,
plasma glucose <50mg/dL, and relief of symptoms following
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intravenous glucose administration [8]. During the insulin peak
produced by these tumors, patients may present adrenergic symp-
toms, especially sweating, tremors, hyperphasia and palpitations
[9,10]. In addition, neuroglycopenic symptoms may also occur,
including mental confusion, visual changes, convulsions, and
changes in consciousness level [11].

Insulinomas are the most frequent functioning endocrine pan-
creatic tumors, which may present malignant behavior in 10% of the
cases and be associated with Multiple Endocrine Neoplasia type 1
(MENT1) in another 4-6% [12]. The recurrence rate in these is signif-
icantly higher after treatment, reaching about 21% in 10-20 years,
whereas this rate in insulinomas not associated with MEN1 varies
from 5 to 7% in 20 years [13].

Herein we present a case of pancreatic insulinoma operated on
during the gestational period, together with a review of the litera-
ture on the diagnosis and treatment of these tumors. This work has
been reported in line with the SCARE criteria [27].

2210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
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Fig. 1. Endoscopic ultrasonography showing 11 mm lesion in the head-neck transection of the pancreas (arrow) (A); surgical specimen: an irregular, brownish nodular tissue

measuring 2.5 x 1.2 x 1.1 cm and weighing 2.0 g (B).

2. Presentation of case

A 30-year-old female patient with no comorbidities and
no family history of diabetes sought medical attention due to
hypoglycemic symptoms associated with palpitations, perioral
paresthesia, nausea, vomiting, and severe sweating during pro-
longed fasting periods for 3 months. She also reported an episode of
syncope. A hemoglucotest was performed, showing capillary gly-
caemia of 35 mg/dL. Faced with this hypoglycemia, the team chose
to perform an intravenous glucose infusion and keep the patient
under observation. Upon improvement in the general condition of
the patient, the frequency of meals was increased and prednisone
was prescribed. At the same time, laboratory tests were requested
in order to investigate the case better, but which were not per-
formed by the patient.

There was partial relief of symptoms with prednisone, but the
patient abruptly discontinued the medication due to pregnancy
about 12 months after initiating treatment. The symptoms returned
with great intensity two weeks after prednisone cessation. Thus,
the patient chose to return to the outpatient Endocrinology clinic
due to the recurrence of the symptoms.

At the consultation the patient was 31 years old and in her
10th week of gestation, and performed laboratory tests which
confirmed hypoglycemia, having plasma glucose of 20 mg/dL. In
addition, she underwent a prolonged fasting test with interruption
after four hours (due to the onset of hypoglycemia), with increased
C-peptide and insulin levels, confirming endogenous hyperinsu-
linemia (Peptide C=1.93 ng/ml, VR < 0.2 ng/mL; Serum insulin =80
microU/ml, VR <3-25, blood glucose =46 mg/dL and insulin/blood
glucose ratio=1.7) and suggesting insulinoma.

The team chose to hospitalize the patient due to the marked
hypoglycemia and the intensity of the symptoms to try to clinically
control the condition. However, conservative measures to control
hypoglycemia were not sufficient, and continuous glucose infusion

was necessary to keep the patient euglycemic. Due to the difficult
management of the patient, an opinion was requested from General
Surgery.

The surgical team requested a diagnostic imaging evaluation
through a total abdomen Ultrasonography (USG) and Nuclear Mag-
netic Resonance (NMR), which did not show pancreatic changes. An
endoscopic USG was then performed, which was able to identify a
single, well-defined, superficial and hypoechoic lesion measuring
11 mm, located at the head-neck transition of the pancreas (Fig. 1A).

Faced with the clinical treatment failure and intense discomfort
on the part of the patient, the team opted for the surgical approach,
even during gestation. The surgery was scheduled and performed
in the 18th week of gestation, in March 2018. During surgery, an
intraoperative USG located a single superficial lesion of the pancre-
atic parenchyma measuring 0.5 cm x 0.5 cm, unrelated to vascular
structures, allowing enucleation of the tumor.

The patient developed hyperglycemia in the immediate post-
operative period (glycemia=213 mg/dl). A postoperative obstetric
control USG was performed, which showed good fetal vitality. Thus,
the patient was discharged on the 6th postoperative day in good
clinical conditions, with cavitary drainage, in the presence of grade
A pancreatic fistula, and without presenting new hypoglycemia
episodes.

The surgical specimen was an irregular, brownish nodular tis-
sue measuring 2.5 x 1.2 x 1.1 cm and weighing 2.0 g (Fig. 1B). The
histopathological examination confirmed it to be a pancreatic neu-
roendocrine tumor, presenting 03 mitoses per 10 fields of great
increase, and absence of angiopathic or perineural invasion, with
free margins. The specimen’s immunohistochemistry was com-
patible with histological grade 2 neuroendocrine tumor, stained
with hematoxylin-eosin (Fig. 2A) and showing a positive result for
synaptophysin (Fig. 2B) and chromogranin (Fig. 2C) receptors, thus
confirming insulinoma.

Fig. 2. Neuroendocrine tumor of the pancreas stained with (A) Hematoxylin and Eosin; positive immunohistochemical staining for (B) synaptophysin and (C) chromogranin.
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Childbirth occurred at term at 38 weeks, and the child was born
healthy. At the moment, about 12 months after surgery, the patient
remains euglycemic, with no signs of relapse and no other com-
plaints.

3. Discussion

3.1. Laboratory evaluation

Biochemical diagnosis is performed by an inadequate elevation
of insulin during a spontaneous or induced hypoglycemic episode
[13]. Serum insulin levels higher than 5 IU/mL and serum glucose
below 40 mg/dL with an insulin/glucose ratio equal to or greater
than 0.3 reflect inappropriate insulin secretion in 98% of the cases
[14,15]. In addition, serum C-peptide elevation is also useful in
excluding causes related to the exogenous use of insulin because it
evaluates the pancreatic reserve, so when it is increased it suggests
endogenous insulin hypersecretion [7].

3.2. Diagnostic imaging

After the clinical diagnosis, the tumor should be located through
the image to determine its staging and to plan the most appropri-
ate therapeutic approach. In general, abdominal ultrasonography
(USG) is performed as the initial examination. It is a simple,
operator-dependent exam whose sensitivity varies between 23 and
63%, depending on the size and location of the tumor [6,9,16]. Com-
puted tomography (CT) and Nuclear Magnetic Resonance (NMR)
have higher sensitivity since the lesions are hyperdense in the con-
trasting phases. This is due to increased blood supply compared to
other pancreatic tumors [9,16].

USG Endoscopy is an invasive and operator-dependent method.
Its sensitivity for detecting pancreatic tumors which are not visual-
ized in other methods such as abdominal USG and CT ranges from
82 to 93%. It has the advantage of not involving radiation in its
performance, but is limited in penetration depth. The procedure
also allows a concomitant biopsy with fine needle aspiration for
histopathological study [10,14].

Somatostatin receptor scintigraphy, or OctreoScan, may aid in
radiologic diagnosis. However, it may present many false nega-
tives, since 50% of the insulinomas do not sufficiently express type
2 somatostatin receptors for their detection [13,16].

Positron Emission Computed Tomography (PET-CT) shows
promising results. PET-CT with Gallium-radiolabeled peptides has
presented better results than somatostatin receptor scintigraphy
in some recent studies [5,10].

3.3. Treatment

Surgery is still the only possibly curative treatment for
pancreatic neuroendocrine tumors. It is indicated to attenuate com-

Table 1

Cases of surgically treated pancreatic insulinoma previously reported in the literature.

pressive symptoms of the tumor mass and systemic symptoms
caused by the hormonal overproduction, as well as to avoid the
malignant spread [17].

The surgical technique of choice is enucleation, which enables
resecting insulinoma, preserving as much pancreatic tissue as pos-
sible [6,17]. Enucleation is indicated in benign, single, superficial,
well-defined lesions which are smaller than 2cm and are not
related to the pancreatic duct. It is a safe technique with a low
mortality rate; however, with morbidity similar to other pancreatic
resections17,18].

When lesions are larger than 2cm, poorly defined, locally
advanced, suspected malignancy (lymph node spread or metasta-
sis) or involving anatomical structures (vessels or biliary tract), it
is prudent to opt for pancreatic resection techniques. Among these
techniques are distal pancreatectomy, central pancreatectomy, and
cephalic and total gastroduodenopancreatectomy [17].

Intraoperative USG can be used to increase surgical accuracy in
lesions which have not been previously found or to confirm tumor
location in case of doubt. In addition, it assists in choosing the
best surgical technique, reducing the number of iatrogenic lesions
[5,17]. This type of ultrasonography study has approximately 85%
sensitivity and can also perform intraoperative staging [10,16].

An alternative for patients with high surgical risk is ethanol
ablation. The procedure is guided by ultrasound and presents
good resolution of hypoglycemia symptoms, but for an indefi-
nite period [13]. In some cases, clinical treatment may be used in
‘both preoperative symptom control and in patients with surgical
contraindication or patients with unresectable metastatic disease.
Diazoxide, verapamil and phenytoin are used to minimize hypogly-
caemic symptoms. Corticosteroids also help to stabilize glycemia at
acceptable levels since they stimulate gluconeogenesis and insulin
resistance [7].

Surgery should be avoided during pregnancy whenever possi-
ble due to increased risk for mother and fetus. Clinical treatment
including dietary intake, diazoxide, calcium channel blockers and
octreotide should be initiated to control the hypoglycaemia symp-
toms. The potential risks and benefits of treatment should be
carefully considered due to the limited number of patients treated
with octreotide during pregnancy. Intraoperative USG laparotomy
should be performed in cases of failure of clinical treatment, espe-
cially in those cases in which the preoperative location failed [14].

3.4. Records in literature

There are 8 reports of patients surgically treated with pancreatic
insulinoma during the gestational period in the literature. Surgery
was performed in the first trimester in three reported cases, in
the second trimester in another three, and at the time of cesarean
section or soon after labor induction in two patients (Table 1). All

Cases Author, year Age (years) Symptoms

Treatment

Intravenous glucose, laparotomy in the 12t week of
gestation.

1 Serrano-Rios et al., 1976 [19] 37 Anxiety, sweating after overnight fasting, seizures, loss
of consciousness.

2 Rubens et al., 1977 [20] 21 Dizziness, loss of balance, diplopia, fatigue, mood
changes, seizures, loss of consciousness.

3 Wilson and Hugh, 1983 [21] 33 Perioral paresthesia and in the fingers after exercise,
difficulty to wake up in the morning, nausea, vomiting.

4 Friedman et al., 1988 [22] 37 Nausea, vomiting, altered consciousness, fulminant
hepatic failure, hepatomegaly, ascites.

5 Liberman et al., 1991 [23] 25 Loss of consciousness.

6 Atala and Tapia, 1992 [24] 24 Involuntary movements of the upper limbs, impulsive
and aggressive behavior, loss of consciousness,
seizures.

7 Auinger et al., 1994 [25] 26 Tremors, dizziness, weight gain (20 kg).

8 Bardet et al., 1994 [26] 25 Orofacial paraesthesia, 2 coma episodes.

Prednisolone, diazoxide and laparotomy in the 12t?
week of gestation.

Intravenous glucose and laparotomy in the 17" week
of pregnancy.

Intravenous glucose, laparotomy at the time of
cesarean section (multiple hepatic implants).
Laparotomy in the first trimester of pregnancy.

1st laparotomy in the 2nd trimester of gestation, and
2nd laparotomy after delivery (symptomatic
persistence).

Intravenous glucose, laparotomy immediately after
induced labor due to coma.

Laparotomy in the 17™ week of gestation.
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women who underwent laparotomy during pregnancy, as well as
their newborns, had good results. All these children were healthy
and had normal development.

4. Conclusion

The surgical approach moment of the case described herein
reflects the importance of this report, since it reinforces the viabil-
ity of tumoral excision, even during the gestational period, without
repercussions in the gestation or to the fetus during the intra and
postoperative periods. The delivery in our case and in all previously
reported in the literature occurred at term, with a healthy fetus and
without sequelae.
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