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INTRODUCTION:  Giant  insulinomas  are  extremely  rare  pancreatic  neuroendocrine  tumor.
PRESENTATION  OF  CASE:  A 15-year-old  man  presenting  with  acute  onset  of  lightheadedness  was  found
to  have  serum  glucose  of  1.5  mmol/L.  The  blood  collected  from  the hypoglycemic  episode  showed  an
inappropriately  high  insulin  and C-peptide  level.  Abdominal  computerized  tomography  showed  a 12.5  cm
well-defined,  lobulated  hypervascular  mass  at pancreatic  tail,  without  any  evidence  of  metastasis.  En  bloc
resection  with  distal  pancreatectomy,  and splenectomy  was  successfully  performed.  The  pathological
iant insulinoma
nsulinoma
ancreatic neuroendocrine tumor
ase report

examination  confirmed  insulinoma,  with  benign  characteristics.  Follow-up  after  the  procedure  revealed
neither  hypoglycemic,  nor  hyperglycemia.
CONCLUSION:  We  report  the  youngest  case  of  a giant  insulinoma.  Despite  the  size  of  the  tumor,  the
pathological  report  confirmed  the  benign  characteristics.  However,  long-term  follow-up  is still essential
to  detect  recurrence  in  the future.

© 2016  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Insulinomas are rare neoplasms with a reported incidence of 4
ases per million population-year [1]. The majority of patients are
bove 50 years of age and is slightly more common in women  than
en [2]. Insulinomas are usually very small, with 80% being less

han 2 cm in diameter [3]. Giant insulinomas (>9 cm in diameter)
re even extremely rare. Less than 40 cases were reported since
927 [4–6]. Mean age at the presentation was 54 years, with the
oungest reported case at 29 years. Most giant insulinomas showed
etastatic features at the time of diagnosis. We report an excep-

ional case of a 12.5 cm insulinoma in a 15-year-old patient with
enign characteristics.

.1. Presentation of case

A 15-year-old man  was seen at emergency department with
cute onset of lightheadedness, diaphoresis, and palpitations in
he evening after fasting for 7 h. He had experienced repetitive

pisodes of dizziness for 2 months without any weight change.
is serum glucose level was 1.5 mmol/L. His symptoms resolved
fter dextrose administration. He had no family history of insu-
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linoma or multiple endocrine neoplasia type 1 (MEN-1). Physical
exams showed a large palpable mass at left upper quadrant of the
abdomen.

The subsequent analysis of the blood collected from the hypo-
glycemic episode showed an inappropriately high insulin level
of 13.34 �U/mL (normal <3 �U/mL), and a high C-peptide level
of 2.2 ng/mL (normal < 0.6 ng/mL). Abdominal contrast-enhanced
computed tomographic (CT) scan showed a large well-defined,
lobulated hypervascular mass with areas of low attenuation and
calcifications at pancreatic tail, measuring 12 cm in largest diam-
eter. The mass was  adjacent to stomach, spleen, and left kidney.
There were no pancreatic duct dilatation, no liver mass and no
significant abdominal lymphadenopathy (Fig. 1). Serum intact
parathyroid hormone (iPTH), calcium, and prolactin level were all
normal.

The patient was  admitted for continuous glucose infusion
and frequent meals intake. The plasma glucose was maintained
between 3.5–5 mmol/L by average glucose infusion at 10 g/hour.
Esophagogastroduodenoscopy (EGD) was  performed to exclude
gastrointestinal tract invasion. Ten days after his admission, the
patient underwent surgical exploration. Careful palpation demon-
strated splenic attachment but not kidney. Therefore, en bloc
resection with distal pancreatectomy, together with splenectomy

was performed. The patient did not receive vaccination 2-week
prior to surgery due to the urgency of the operation. The gross
appearance showed 12.5 × 10.0 × 8.3 cm mass located at the pan-
creatic tail. Cut sections of the mass showed gray tan surface with
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Fig. 1. CT of the abdomen showing the pancreatic mass in (from left to right, respectively) pre-contrast, arterial, and portal phase.
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Fig. 2. Gr

ocal hemorrhage. The mass was attached with the splenic capsule
ithout splenic invasion (Fig. 2).

Histopathological examination revealed complete fibrous
ncapsulated mass composed of neoplastic cells arranging in cord,
est, insular and trabecular pattern (Fig. 3A–C). Immunological
taining was positive for chromogranin, synaptophysin, insulin.
i67 nuclear staining was positive at about 1–2%. Staining for Congo
ed, glucagon, and somatostatin was negative (Fig. 3D–H). The neo-
lastic cells had uniformed round nuclei with stippled nuclear
hromatin and indistinct nucleoli without angiolymphatic or per-
neural invasion. Mitotic figures were 3–4/10 high power field
HPF). The tumor was confined in pancreas without splenic cap-
ular invasion. All three resected lymph nodes showed no sign of
etastasis.
Postoperative cause was uneventful. The latest follow-up of

he patient (6 months after the procedure) revealed neither hypo-
lycemic, nor hyperglycemia. Post-splenectomy vaccination was
erformed.

. Discussion

Insulinomas are rare pancreatic neuroendocrine tumors (PNET),

hich are mostly small at diagnosis. Giant insulinomas (>9 cm
iameter) are even rarer. A giant insulinoma measuring 12.5 cm
ound in a 15-year-old man  is very atypical. Our patient presented
ith typical Whipple triad. He reported only 2 month duration
thology.

of symptoms before the diagnosis. High serum C-peptide and
insulin level, in contrast with low plasma glucose level, confirmed
the endogenous hyperinsulinemia. From these laboratory findings,
the differential diagnosis was insulinoma, malignant insulinoma,
ectopic insulin secreting tumor, and noninsulinoma pancreatoge-
nous hypoglycemia syndrome (NIPHS). The mass palpable in this
patient might represent intraabdominal insulin-secreting tumor
such as insulinoma, and malignant insulinoma. In extremely rare
cases, some malignancies were also previously reported to secrete
insulin, such as gastrointestinal stromal tumor [7]. NIPHS could
cause hypoglycemia from endogenous hyperinsulinism, but pal-
pable mass in this patient could not explain this syndrome. Tumor
was easily localized at pancreas by abdominal CT due to the large
size. The CT result helped rule out NIPHS and made ectopic insulin
secreting tumor unlikely. The diagnosis of insulinoma was  con-
firmed by the positive staining for insulin while being negative for
other hormones.

Diagnosing an insulinoma in youths as in our patient should
raise the concern for genetic diseases. A case of giant insulinoma
was previously reported to be associated with MEN-1 [8]. Yet, nor-
mal  serum intact PTH, calcium and prolactin level helped exclude
MEN-1 syndrome in this patient.
Surgical excision is the treatment of choice for insulinomas.
In the small ones, simple enucleation or a distal pancreatectomy
could be done. More aggressive surgical procedure is needed
for larger tumors, requiring Whipple or total pancreatectomy
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Fig. 3. Histopathology of the pancreatic mass (H&E): Low magnification shows neoplastic cells arranging in cord, nest, insular and trabecular pattern (A). The neoplastic cells
are  intervened by capillary networks (B). The neoplastic cells had uniformed round nuclei with stippled nuclear chromatin and indistinct nucleoli (C). Immunohistochemical
s ntibo
o

t
a
p
p
e
c
c
e

tudy  demonstrates the neoplastic cells with positive immunoreactivity to insulin a
f  the tumor cells with immunoreactivity for Glucagon (G) and Somatostatin (H).

echniques. Tumor invasion should also be considered. Stom-
ch, spleen, and left kidney adjacency was shown by CT in this
atient. Preoperative EGD helped exclude stomach invasion, thus
artial gastrectomy might be unnecessary in this patient. How-

ver, whether to perform partial nephrectomy or splenectomy
ould not be determined preoperatively. Some noninvasive pro-
edures such as fluorine-18-l-dihydroxyphenylalanine positron
mission tomography (18F-DOPA PET), could help localize and ver-
dy (D), the neuroendocrine marker synaptophysin (E), chromogranin (F), and none

ify adjacent organ invasion [9]. Nevertheless, these studies are
limited in some patients [10], are not available in our institute,
and have very limited availability in Thailand. Exploration was
therefore performed to determine the organ invasion. After peri-

operative findings, en bloc resection with distal pancreatectomy
was considered to ensure tumor-free margins. Splenectomy was
also performed because of the splenic attachment.
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From pathological report, the tumor confinement in the pan-
reas without local invasion, less than 2% Ki67 positive staining,
niformed round nuclei, regular distribution of nuclear chromatin,

ndistinct nucleoli, present of chromogranin and synaptophysin,
nd the absent of angiolymphatic or perineural invasion displayed
he favourable benign findings; however, more than two  mitoses
er 10 HPF slightly increased the risk of malignancy [11]. Due to
he large size of tumor, more than 60% of patients with giant insuli-
omas present metastatic features or evidence of local invasion at
he time of the diagnosis [4]. This is much higher than the 4–13.6%
eported in most insulinoma series [1,3]. Therefore, our patient is
ow currently scheduled for the life-long follow-up.

Our patient is interesting because of the extreme age at presen-
ation, which is the youngest reported case of a giant insulinoma.
espite the huge size of the tumor and the splenic attachment, the
athological report confirmed the benign characteristics.

onflicts of interest

All authors have no conflict of interest.

unding

All authors have no funding of research.

thical approval

Ethical approval was not required for this case report.

onsent

Written informed consent was obtained from the patient and
is parent for publication of this case report and accompanying

mages.

uthor contribution
Vasin Vasikasin: author of the case report, the physician involv-
ng with the patient during admission and follow-up. Jirawat

atthanatham: the surgeon responsible for tumor resection. Pra-

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
rgery Case Reports 24 (2016) 135–138

teep Napatharatip: the radiologist providing imaging detail in this
report. Sumeth Termmathurapoj: the pathologist discussing the
histopathology aspect in this report.

Guarantor

Vasin Vasikasin.

References

[1] F.J. Service, M.M.  McMahon, P.C. O’Brien, D.J. Ballard, Functioning insulinoma:
incidence, recurrence, and long-term survival of patients: a 60-year study,
Mayo Clin. Proc. 66 (July (7)) (1991) 711–719.

[2] K.A. Placzkowski, A. Vella, G.B. Thompson, C.S. Grant, C.C. Reading, J.W.
Charboneau, et al., Secular trends in the presentation and management of
functioning insulinoma at the Mayo Clinic, 1987–2007, J. Clin. Endocrinol.
Metab. 94 (April (4)) (2009) 1069–1073.

[3] J. Soga, Y. Yakuwa, M. Osaka, Insulinoma/hypoglycemic syndrome: a
statistical evaluation of 1085 reported cases of a Japanese series, J. Exp. Clin.
Cancer Res. 17 (December (4)) (1998) 379–388.

[4] D. Callacondo, J.L. Arenas, A.J. Ganoza, J. Rojas-Camayo, J. Quesada-Olarte, H.
Robledo, Giant insulinoma: a report of 3 cases and review of the literature,
Pancreas 42 (November (8)) (2013) 1323–1332.

[5] D. Karavias, I. Habeos, I. Maroulis, C. Kalogeropoulou, A. Tsamandas, I.
Chaveles, et al., Giant malignant insulinoma, Ann. Surg. Treat. Res. 88 (May
(5)) (2015) 289–293.

[6] B. Ielpo, R. Caruso, V. Ferri, Y. Quijano, H. Duran, E. Diaz, et al., Giant
pancreatic insulinoma: the bigger the worse? Report of two cases and
literature review, Int. J. Surg. Case Rep. 4 (3) (2013) 265–268.

[7] K.F. Hall, C.L. Lin, T.H. Wang, R.H. Chang, H.M. Chen, A case of gastrointestinal
stromal tumor with hyperinsulinemic hypoglycemia, Chang Gung Med. J. 31
(January–February (1)) (2008) 107–111, Pubmed:
http://www.ncbi.nlm.nih.gov/pubmed/18419060.

[8] H. Kataoka, F. Otsuka, T. Yamauchi, M.  Kishida, M.  Takahashi, T. Tamiya, et al.,
Giant insulinoma in a patient with multiple endocrine neoplasia-type I: a case
report, Endocr. J. 46 (June (3)) (1999) 429–435.

[9] S. Kauhanen, M.  Seppänen, H. Minn, R. Gullichsen, A. Salonen, K. Alanen, et al.,
Fluorine-18-L-dihydroxyphenylalanine (18F-DOPA) positron emission
tomography as a tool to localize an insulinoma or beta-cell hyperplasia in
adult patients, J. Clin. Endocrinol. Metab. 92 (April (4)) (2007) 1237–1244.

10] L. Tessonnier, F. Sebag, C. Ghander, C. De Micco, R. Reynaud, F.F. Palazzo, et al.,
Limited value of 18F-F-DOPA PET to localize pancreatic insulin-secreting
tumors in adults with hyperinsulinemic hypoglycemia, J. Clin. Endocrinol.
Metab. 95 (January (1)) (2010) 303–307.

11] D.S. Klimstra, I.R. Modlin, D. Coppola, R.V. Lloyd, S. Suster, The pathologic
classification of neuroendocrine tumors: a review of nomenclature, grading,

and staging systems, Pancreas 39 (August (6)) (2010) 707–712.

uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0050
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://refhub.elsevier.com/S2210-2612(16)30159-6/sbref0055
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Giant insulinoma in a 15-year-old man: A case report
	1 Introduction
	1.1 Presentation of case

	2 Discussion
	Conflicts of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Guarantor
	References


