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A Rare Case of Insulinoma in a Patient with Hydrocephalus
and COVID-19

Un caso raro de insulinoma en un paciente con hidrocefalia y COVID-19

Stefanus G. Kandinata', Sony W. Mudjanarko*

SUMMARY

Insulinoma is a rare entity, in which neuroglycopenia
symptoms of recurrent hypoglycemia are often confused
with the neuropsychiatric disorder, especially in a
patient with hydrocephalus. Hypoglycemia leads to a
proinflammatory and procoagulant state, which may
worsen the COVID-19 prognosis. We report a case of
a 25-year-old woman with an initial presentation of
seizure. No previous medical history and drugs were
recorded. Intravenous dextrose is administered as low
blood sugar was evident but no marked improvement
in consciousness was observed. Later head CT scan
revealed hydrocephalus and brain atrophy. While
intracranial lesion was thought to be the reason,
recurrent hypoglycemia was recorded despite
meticulous partial parenteral nutrition. Plasmainsulin
and C-peptide test showed inappropriately high values
in the hypoglycemic state (154.5 ulU/mL and 12.1 ng/
mL, respectively) and lead to insulinoma, which was
in accordance with the MRI result. Thorough non-
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operative management was commenced, and blood
glucose was eventually controlled. Unfortunately,
the patient developed pneumonia COVID-19 and
died of respiratory failure. Diagnosis of insulinoma
in hydrocephalus patients with seizures and altered
levels of consciousness is challenging. Non-operative
management is difficult in an unconscious patient, let
alone in an isolation room. Moreover, the COVID-19
prognosis is proven to be worse in hypoglycemic
patients.

Keywords: COVID-19, hydrocephalus, hypoglycemia,
insulinoma, seizures.

RESUMEN

El insulinoma es una entidad rara, en la que los
sintomas de neuroglucopenia de hipoglucemia
recurrente a menudo se confunden con un trastorno
neuropsiquidtrico, especialmente en un paciente con
hidrocefalia. La hipoglucemia conduce a un estado
proinflamatorio y procoagulante, lo que puede
empeorar el pronosticode la COVID-19. Presentamos
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elcasodeunamujerde 25 afios con un cuadro inicial de
convulsiones. No se registraron antecedentes médicos
nifdarmacos. Se administro dextrosaintravenosayaque
era evidente un bajo nivel de aziicar en la sangre, pero
no se observo una mejora marcada en la conciencia.
Posteriormente, la tomografia computarizada de la
cabeza revelo hidrocefalia y atrofia cerebral. Si bien
se penso que la causa era una lesion intracraneal,
se registro hipoglucemia recurrente a pesar de una
meticulosa nutricion parenteral parcial. Las pruebas
de insulina plasmdtica 'y péptido C mostraron valores
inapropiadamente altos en el estado de hipoglucemia
(154,5 wlU/'mL y 12,1 ng/mL, respectivamente) y
dieron lugar a insulinoma, lo que concordaba con
el resultado de la resonancia magnética. Se inicio
un manejo no quirirgico minucioso y finalmente se
controlo la glucosa en sangre. Desafortunadamente,
el paciente desarrollo neumonia por COVID-19 y
murio por insuficiencia respiratoria. El diagnostico
de insulinoma en pacientes con hidrocefalia con
convulsiones y niveles alterados de conciencia es
un desafio. El manejo no quirvrgico es dificil en un
paciente inconsciente, y mucho menos en una sala
de aislamiento. Ademds, se ha demostrado que el
pronostico de COVID-19 es peor en pacientes con
hipoglucemia.

Palabras clave: COVID-19, hidrocefalia,
hipoglucemia, insulinoma, convulsiones.

INTRODUCTION

Insulinoma is one differential diagnosis
of hypoglycemia caused by endogenous
hyperinsulinism. It is a rare disease with an
incidence of 1 in 250 000. Most insulinoma is
benign and occurs sporadically, only less than
10 % is associated with malignancy and multiple
endocrine neoplasias (MEN type-1) (1).

Glucose is the main substrate for neuron
metabolism, as evident in the neuroglycopenic
manifestation of hypoglycemia. Hypoglycemia
must be excluded in a patient presenting with
seizure and altered level of consciousness (2).
However, only a few studies had reported
seizures in insulinoma and only two had reported
hydrocephalus in chronic hypoglycemia (3.4).
According to our studies, this is the first case
reporting COVID-19inapatient with insulinoma.
COVID-19 itself was detrimental to the immune

S154

system, let alone recurrent hypoglycemia that
occurred in insulinoma.

CASE PRESENTATION

A 25-year-old woman was referred to the
emergency room with an altered level of
consciousness and focal to bilateral tonic-clonic
seizure. The seizure happened about 1 minute 4-5
times a day with no recovery of consciousness in
between. No previous seizures nor trauma was
reported, although the family did report previous
multiple syncopes one month before the seizure
occurred, especially in the morning. The family
denied any use of antidiabetic drugs or any other
hypoglycemia-associated drug. No history of
eating disorder, autoimmune disorder, diabetes,
liver, cardiac, or kidney failure.

During the physical examination, a Glasgow
coma scale of 8 and an increased heart rate of
110 bpm with regular rhythm were recorded,
while other vital signs were unremarkable. Both
pupils were isochor and showed normal light
reflex. Motoric examination revealed spasticity
within all extremities with no lateralization. No
pathological reflex was noted.

An urgent blood glucose test indicated low
blood glucose (30 mg/dL) and intravenous
dextrose was given accordingly. The seizure
ceased momentarily but no improvement
of consciousness was observed despite the
normalization of blood glucose. A Head CT
scan from the previous hospital revealed brain
atrophy and hydrocephalus (Figure 1), hence a
ventriculoperitoneal (VP) shunt was done before
referral to improve CSF flow, yetno improvement
was observed. CSF analysis was unremarkable
with a negative nucleic acid amplification
test (NAAT) for Mycobacterium tuberculosis.
Moreover, brain magnetic resonance angiography
(MRA) showed normal results. Herpes simplex
virus (HSV) antibody was negative with anormal
ANAtest. Electroencephalography had not been
done due to the deterioration of the patient’s
condition. Strangely, routine blood glucose
checks kept showing low blood glucose despite
meticulous partial parenteral nutrition and careful
drug consideration.
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Figure 1. Head CT-scan revealed dilatation of lateral and third ventricle in axial (a) and sagittal view (b).

Insulin plasma and C-peptide levels were
ordered in a hypoglycemic state (blood glucose
of 45 mg/dL) and they showed inappropriately
high levels (154.5 ulU/mL and 12.1 ng/mL,
respectively). Later MRI abdomen resulted in
a contrast-enhanced mass of 2.9 x 2 cm in the

corpus of the pancreas suggestive of insulinoma
(Figure 2). Metastasis was not seen in the MRI
abdomen and chest CT scan. TSH and cortisol
levels were also tested to rule out hormonal
deficiencies,with Ca 19-9 torule out malignancy.
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Figure 2. MRI abdomen revealed a hypointense irregular mass (yellow starred) in the pancreatic corpus 2.9x2 cm with

contrast enhancement.

Gac Méd Caracas

S155



A RARE CASE OF INSULINOMA

The complete results of the laboratory
examination are shown in Table 1. An initial
diagnosis of insulinoma and epileptic seizures
caused by recurrent hypoglycemia was made.

Table 1. Laboratory Findings during Hospitalization

Lab Test Result Normal range'
Insulin* 154.5 ulU/mL 0.5-300 ulU/mL
C-peptide* 12.1 ng/mL 0.9-7.1 ng/mL
TSH 0.768 ulU/mL 0.55-4.78 ulU/mL
Cortisol 117.2 ng/mL 20.2-131.0 ng/mL
Ca 19-9 17.39 U/mL <37 U/mL

*Test was done in a hypoglycemic state (BS of 45 mg/dL)
! Based on local laboratory references

An initial surgical plan had already been
scheduled, but the patient developed respiratory
distress with bilateral pulmonary infiltrates and
positive PCR COVID-19 result. Therefore,
surgery was canceled and the patient was
transferred to the isolation room. A careful
nutrition plan was arranged along with the
administration of steroids, verapamil, and
octreotide, in which the last failed to show any
effect on the blood glucose level. The dietary
plan included frequent enteral feeding of milk,
fruit juices, and fructose syrup, which is quite
difficult to manage in an isolation room. The
parenteral fluid consisting of maltose and dextrose
was also given. Three-hourly blood glucose
monitoring is shown in Figure 3. Unfortunately,
several days later, despite the final follow-up of
PCR COVID-19 showed a negative result, and
the patient died of respiratory failure.

Blood Glucose Chart
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Figure 3. Blood glucose chart throughout different regimens. Day 1 consisted of diet and steroid iv. Day 2-4 subcutaneous
octreotide was given in an increased dose. Day 5 octreotide was stopped, and verapamil was given enterally. Day 6 Three-
hourly dextrose was administered intravenously. On day 10 patient was transferred to an isolation room. Day 10-11 no

changes in glucose management therapy.

DISCUSSION

Insulinoma must be considered in a patient
with recurrent hypoglycemia, as this is the
prototype of endogenous hyperinsulinism.
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However, hypoglycemic drug usage, critical
illness,and hormonal deficiency mustbe ruled out
first. Based on its pathophysiology, diagnosis is
established with failure of decreased insulin level
in response to hypoglycemia. Documentation
of plasma insulin concentrations of 3 ulU/
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mL (18 pmol/L) or higher, plasma C-peptide
concentrations of 0.6 ng/mL (0.2 nmol/L) or
higher, and plasma proinsulin concentrations
of 5.0 pmol/L or higher when hypoglycemic
happened (blood glucose less than 55 mg/dL) is
required, which was fulfilled in this case (1). CT
or MRI localizes 80 % of the tumor, and MRI
may be more sensitive. Endoscopic ultrasound
and selective pancreatic arterial calcium injection
can also be used but to a lesser extent (5).

Insulinoma is typically presented as a history
of neuroglycopenia episodes, especially in a
fasting state. Seizure and altered mental state
are a few of the neuroglycopenic symptoms
that had been reported in insulinoma, up to
17 %-23 % and 75 %-80 %, respectively (5-
7). Of these reports, the initial diagnosis was
neuropsychiatric disorder, which implied a
challenge in diagnosing insulinoma. Moreover,
Dagett (8) reported up to 7 cases of insulinoma
presenting with neuroglycopenia episodes,
two of those experienced altered mental
consciousness and rigidity despite optimal
treatment for hypoglycemia and eventually
regained consciousness after the removal of
insulinoma. In line with these reports, no
improvement of consciousness was observed
in our patient, and oddly, seizures still occurred
despite blood glucose control, which lead us to
false assumption of primary intracranial disorder.

No case of hydrocephalus in insulinoma had
been reported, but Iino (3) and Blau (4) had
reported hydrocephalus occurred in chronic
hypoglycemia. Iino reported hydrocephalus
developed as brain atrophy and impairment in
CSF flow occurred, which was proven with
ventricular reflux evident in RI cisternography.
Moreover, this normal pressure hydrocephalus
was only established in a repeated coma state
of hypoglycemic, in which hypoglycemia brain
damage developed. Endogenous neurotoxin
aspartate is released and damage to white
matter and periventricular reduce its elasticity
properties, hence dilating the ventricle under
CSF pressure (3).

Blood glucose stabilization is substantial
in insulinoma. Surgery remains the first-line
treatment, but for those unresectable or unable
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(in this case due to respiratory distress of
COVID-19),dietand pharmacological including
diazoxide and octreotide can be tried (1). Frequent
feeding through a nasogastric tube is given to
this patient, in form of milk and fruit juices.
Diazoxide was not available in our hospital, so
octreotide was given instead. Octreotide binds
to somatostatin receptor-2, which is present
in varying degrees in insulinoma (9). Hence,
octreotide response is variable, as proven in our
case. Glucocorticoid (9) and verapamil (10) can
also be used in conjunction with other therapy
in some cases. In our case, blood glucose was
controlled with diet, glucose infusion, steroids,
and verapamil.

Finally, hypoglycemic patients are at a
25-times risk of developing severe pneumonia
COVID-19 (11). Hypoglycemia depletes
the energy needed to fight acute infection.
Furthermore, glucose is needed to activate
immune cells and maintain the antioxidant
defense system through the maintenance of
glutathione (GSH). As aresult, low blood sugar
leads to enhanced oxidative stress and impaired
immuneresponse (11). Hyperinflammation and
hypercoagulable state develop as oxidative stress
is enhanced and endothelial dysfunction takes
place (12), which is detrimental to COVID-19
patients. This is true as in our patient, respiratory
distress occurred because of pneumonia
COVID-19.

CONCLUSION

Insulinoma in a hydrocephalus patient is
rare, but it must be considered in a patient with
documentation of recurrent hypoglycemia.
Nonoperative management is paramount in
a patient unable to undergo surgery, which is
challenging to manage in the isolation room.
Hypoglycemia must be prevented to avoid the
poor prognosis of COVID-19 in insulinoma.
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