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Ninety-one-year-old female with severe hypoglycemic events secondary to an
insulinoma: A case report and review of literature
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ABSTRACT

Neuroendocrine tumors are a vast group of neoplasms. Insulinomas are the most frequent functioning pancreatic neuroendocrine
tumors. Therapeutic gold standard is surgery without which most patients have a fatal outcome due to hypoglycemia. Herein we report
a case of a 91-year-old female, with a 3 month history of asthenia and adynamia, which progressed to several neuroglycopenic
events, leading to hospitalization. An abdominal CT-scan reported 1.8 x 1.4 cm pancreatic tumor. Labs reported proinsulin 40.5 pM/L.
Laparoscopic enucleation was performed. 3 months later she presented a pancreatic pseudocyst treated successfully by endoscopy.
Insulinomas, are considered to have low-malignant potential, it is a rare endocrinal tumor and there is minimal mention about a con-
sensus for optimal surgical treatment. Insulinoma remains an exclusion diagnosis after analyzing other differentials. Correct utilization
of pre-operative imaging is critical in pre-surgical planning to choose the appropriate surgery.
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RESUMEN

Los tumores neuroendocrinos son un extenso grupo de neoplasias, siendo el insulinoma el tumor neuroendocrino pancreatico fun-
cionante mas frecuente. El estdndar de oro terapéutico es quirdrgico, sin el cual la mayoria de pacientes obtiene un desenlace fatal
por hipoglucemia. Reportamos el caso de una femenina de 91 afios, con 3 meses de evolucion de astenia y adinamia, que progresé
a eventos neuroglucopénicos, y posterior hospitalizacion. EI TC abdominal reportd un tumor pancreético de 1.8 x 1.4 cm. Los labor-
atorios reportaron proinsulina 40.5 pM/L. Se realiz6 enucleacion laparoscopica. 3 meses después presentd un pseudoquiste pan-
credtico, tratado satisfactoriamente mediante endoscopia. El insulinoma es considerado de bajo potencial maligno, es un tumor en-
docrino raro y hay poca informacion sobre un consenso para el tratamiento quirdrgico éptimo. Es un diagnéstico de exclusion después
de analizar otros diferenciales. El uso correcto de imagenes preoperatorias es fundamental en la planeacion y eleccién de la cirugia
apropiada.

Palabras Clave: Laparoscopia; Insulinoma; Triada de Whipple; Tumor neuroendocrino.

Introduction per 100,000 in general population.! Whereas
. pancreatic neuroendocrine tumors (PanNETS),
Neuroendocrine tumors are a vast group of ne-

. - being insulinoma the most frequent functional
oplasm, which can origin from many organs

throughout body. Though they are usually lo- tumor has an incidence of 4 per million per year,

cated in the abdominal cavity and lungs. Despite which is less when compared to the incidence of

: . adenocarcinomas. 22 Given its frequency, diag-
considered to be a rare entity, overall, current q y 9

incidence is estimated to be up to 5.25 cases nosis is sometime overviewed and tends to be
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an exclusion diagnosis. It typically affects older
individuals, with a higher tendency on women,
with a median age of diagnosis on the 5" dec-

ade of life. 34

In accordance to the SCARE criteria, herein we
report an insulinoma treated through laparo-
scopic intervention, aiming to provide additional
information to current literature regarding our

management.®

Presentation of case

This 91-year-old female, with a past medical his-
tory of hypertension, presented with recurrent
hospitalizations due to asthenia, adynamia, and
syncope which progressed to several neurogly-
copenic events that responded to glucose ad-
ministration. Family history is positive for a ma-
ternal, unspecified tumor. The patient under-
went screening for a probable neuroendocrine
tumor, reporting the following labs: TSH 2.63
mlU/L, Free T4 0.78 mcg/dL, total T4 6.8
mcg/dL, Urea 66 mg/dL, Cr 1.4 mg/dL, normal
LFTs, Na 135 mEqg/L, K 4.5 mEqg/L, Cl 100
mEQ/L, catecholamines (urine) epinephrine 5
mcg/day, norepinephrine 32 mcg/day, dopa-
mine 78 mcg/day, proinsulin 40.5 pmol/L, serum
insulin 23 pmol/L, C-peptide 4 ng/mL, serum
cortisol 11.79 mcg/dL. An abdominal CT-scan
was performed which reported pancreatic fat in-
filtration within an heterogeneous, oval mass

with defined edges, isodense to parenchyma of

43 HU that enhances up to 115 HU with con-
trast, and measures 1.8 x 1.4 cm, compatible
with functional tumor adjacent to the body (Fig-
ure 1). Integrating such findings, the diagnosis

of an insulinoma was achieved.

Figure 1. A. Abdominal CT-scan showing pancre-
atic tumor. B. Stomach lifted for exposure of pan-
creas. C. Insulinoma during and after laparoscopic
surgery (arrow). D. Minimal invasion surgery parts of
entrance and drain.

\
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Fig 1. A Abdominal CT-scan showing pancreatic tumor B, Stomach lifted for exposure of pancreas. €. Insulinoma during and after

laparascopic surgery (arrow). D. Minimal invasion surgery ports of entrance and drain,

A laparoscopic enucleation was performed, ele-
vating the stomach to obtain a clear field of view
revealed a tumor of approximately 2 x 1.5 cm
(Figure 1). Drainage was removed and she was
discharged 5 days after, without a single hypo-
glycemic event. Pathology confirmed a neuro-
endocrine tumor compatible with insulinoma.
(Figure 2). Three-months later, the patient re-
turned to the ER presenting abdominal pain, her
initial labs only reported leukocytosis. A CT scan
was performed which remarked a 7 x 8 cm ret-
roperitoneal hypodense mass compatible with a
pancreatic pseudocyst. Endoscopic drainage

was performed, and she was discharged a day
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later without a single complication (Figure 3). 1
year after the surgery, patient is healthy and

without any hypoglycemic event.

Figure 2. A. Neoplastic epithelial proliferation well
delimited and constituted by polyhedral cells, hyper-
chromic nuclei. Acidophilus cytoplasm infiltrating the
stroma. B. Immunostains positive to chromogranin
A, synaptophysin, and enolase.

Fig 2. A. Neoplastic epithel
hyperchromic nuclei. Acidophil
chromogranin A, synaptophysin, and enolase.

prolif y well delimited and d by polyhedral cells,
infiltrating the stroma. B. Immunostains positive to

Figure 3. A. Abdominal US showing pancreatic
pseudocyst. B. Endoscopic US C. Endoscopic
drainage of pseudocyst D. Pancreatic prosthesis
placed by fluoroscopic guidance

» - 3 -
Fig3. A US showing i 8 Endoscopic USC. drainage of o.
prosthesis placed by fluoroscopic guidance

Discussion

PanNETs are uncommon neuroendocrine neo-
plasms, which are often divided into functional

tumors (those that produce endocrine hormones

and tend to clinical syndromes) and non-func-
tional (no clinical syndrome associated to endo-
crine hormones). Functional PanNETs can pro-
duce hormones such as insulin, glucagon, vas-
oactive intestinal peptide (VIP), somatostatin,

pancreatic polypeptide (PP), and others.

Functional tumors account only for 10% of Pan-
NETSs, while the rest non-functional will cause
clinical symptoms associated to compression.
46 Up to 10% of insulinomas can be a part of
multiple endocrine neoplasia type 1 (MEN1)
syndrome. ’ This last condition is more frequent
in men and tend to have an earlier onset of man-

ifestation with this association. 8°

From all functional PanNETSs, insulinoma is the
most common neoplasm of this group and
cause of endogenous hypoglycemia in non-dia-
betic patients, fortunately, more than 90% of
these tumors are benign. 2 The clinical manifes-
tations of insulinoma is with Whipple’s triad: low
blood glucose (<40-50 mg/dL), symptoms of hy-
poglycemia, and relief of symptoms after glu-
cose administration.® The clinical diagnosis is

accurate with the patient presented on the case.

The median duration of symptoms before diag-
nosis was less than 1.5 years. However, some
patients could had been symptomatic for dec-
ades, and approximately 20% of patients were
misdiagnosed with a neurologic or psychiatric
disorder before the diagnosis of insulinoma was

made. 11
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The actual gold standard for the diagnosis of in-
sulinoma is a 48-hour fast with negative levels
for sulfonylurea and beta-hydroxybutyrate while
using a pinpoint of discrimination for proinsulin
= 22 pmol/L.*? Followed by an imaging modality
in which most cases is a multiphasic CT scan,
even though endoscopic ultrasound is more
sensitive. Though CT scan is preferred since is
not invasive and doesn’t require an expert en-
doscopist. In some cases, radiologic diagnosis
can be areal challenge due to tumor’s size.'® As
stated on the presentation of case, it also fulfills
laboratory and imaging criteria, with a proinsulin
of 40.5 pmol/L and an image compatible with
functional tumor. In cases with doubt of localiza-
tion, exploratory surgery with manual palpation
is often successful though, if still doubt, the pa-
tient should go under more evaluation before
doing a definitive intervention.* The final diag-

nostic will always be through pathology report.

The diagnosis of malignancy is only defined out
in the presence of metastasis but there is rec-
ommended a special approach to the patients
with clinical history of less than 6 months; fast-
ing time before hypoglycemia less than 8 h; in-
sulin and C-peptide concentration >25 U/mL
and >4 ng/dL at the glucose nadir, respectively;
and tumor size larger than 2.5 cm. Very high lev-
els of chromogranin A and pro insulin may also
indicate greater potential for aggressive clinical

behavior.1®

The therapeutically gold standard is surgery. In-
sulinomas lean towards having a small size
(82% < 2cm, 47% < 1cm) and don’t tend to me-
tastasize, that's why enucleation is frequently
used on these tumors (Figure 1), the most fre-
guent complications are a pancreatic fistula and
stenosis of the main pancreatic duct. When enu-
cleation isn’t possible a formal pancreatectomy
(Whipple’s procedure or distal pancreatectomy,
depending on tumor’s localization) and lym-

phadenectomy are preferred. 216

For patients who are not surgical candidates or
those who are waiting for optimal conditions,
several measures can be taken to manage the
symptoms, including dietary modification and
pharmacologic agents like diazoxide, the soma-
tostatin analogues octreotide and lantreotide
and verapamil. Data suggests that refractory
cases may respond to treatment with everoli-

mus. 3

Pancreatic pseudocyst is not a typical complica-
tion, as stated earlier. Whereas the therapeuti-
cally approach depends on size and clinical
manifestations, which can be conservative or
some sort of invasive procedure. The most com-
mon procedure is the endoscopic drainage
guided with ultrasound, this approach was cho-
sen given that she was symptomatic. Success
rates are of 70% with a morbidity of 19%. *’

The use of minimally invasive surgery has a de-
crease of 7.9% and 4.7% on postoperative com-

plications and mortality. '8 However, the benefits
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include faster recovery from postoperative pain,
less scarring, and a quicker return to regular

work-related activities.

Overall, insulinomas are mostly benign and the
prognosis is based on clinical stage classifica-
tion. 1° In addition, in those who do not undergo
a surgical treatment the main cause of fatal out-

come is hypoglycemia.

Conclusion

Even though insulinoma is the most common
functional PanNet it still is a rare entity in endo-
crine cancer pathology. Its size can be a chal-
lenge for radiologic diagnosis, and final pathol-
ogy from the surgical specimen is required for
an accurate diagnostic. There remains no con-
sensus on the optimal surgical treatment for
PanNETSs, in part due to its rarity. Careful utili-
zation of pre-operative imaging modalities is
critical in pre-surgical planning to choose the ap-

propriate surgery.
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