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ABSTRACT
Insulinoma is the most common pancreatic neuroendocrine tumor (NET). It is a rare disease account for 1-2% of
pancreatic tumors and affect approximately up to 3 patients per million per year. complete surgical resection or
debulking are standard of care option. However, surgery is associated with short and long-term post-operative
morbidity and may not be appropriate for all patients. In This case we present management and cure of a case of
functioning insulinoma with stereotactic ablative radiosurgery in an unfit patient for surgery.
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INTRODUCTION
Insulinoma is the most common pancreatic NET. It is a
rare disease account for 1-2% of pancreatic tumors.
Although complete surgical resection or debulking are
standard of care, surgery is associated with short and
long-term post-operative morbidity and may not be
appropriate for all patients. In This case we present
management and cure of a case of functioning insulinoma
with stereotactic ablative radiosurgery in an unfit patient
for surgery.
CASE REPORT
57 years old male known case of hypertension on
lisinopril 5 mg and bisoprolol 2.5 mg with past history of
lymphoma diagnosed 35 years back treated with
chemotherapy and radiotherapy.
History of cerebrovascular transient ischemic attack in
July, 2018. Lead to slurred speech. After development of

hypoglycemic attacks, CT scan (Figure 1) scan and MRI
(Figure 2 and 3) of the abdomen showed bulky
appearance of the uncinate process of the pancreas,
concerning for pancreatic mass together with high serum
insulin (4 folds of upper limit of normal value) and low
serum blood glucose level and insulinoma was diagnosed
on July 2018. After being evaluated by endocrine
surgery, hepatobiliary surgery and radiation oncology and
being discussed in tumor board, decision was patient
counseling for Whipple’s operation with high risk for
morbidity and mortality versus stereotactic ablative
radiation therapy (SABR). Patient refused surgery and
decided not to go for surgery and decided to go for
radiation. Patient received SABR 40 Gy over 4 fractions
July 2021 using TrueBeam® with good tolerance (Figure
3).
Currently patient is under regular follow up with
sustained improvement biochemically and clinically in
the form of improvement of hypoglycemia and decrease
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serum insulin levels (Figure 4) with no early or long-term
complications.

Figure 4: SABR treatment.
Figure 1: CT scan of the abdomen at presentation.

Figure 2: MRI abdomen at presentation.

Figure 5: CT scan.
DISCUSSION
Insulinoma is the most common pancreatic NET. It
accounts for 1-2% of pancreatic tumors and affect
approximately up to 3 patients per million per year.1,2
May occur at any age, mainly during the 5 th decade of life
with slight female predominance.3
Histopathologically, Insulinomas are most commonly
benign, well differentiated NETs, whereas malignant
neoplasms account for approximately 5-10% of all cases.4
It is derived from β-pancreatic islet cells that secrete
insulin, and is associated with hypoglycemic
neuroglycopenic
and
sympathetic-overstimulation
symptoms.5 Dysregulated hormonal production remains a
challenge in the management of neuroendocrine
neoplasms (NEN).6 The great majority (>90%) of

Figure 3: MRI abdomen at presentation.
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insulinomas are nonmetastatic at presentation and can be
surgically cured.7

department.15 No full head-to-head comparison of
different methods.

Insulinoma malignancy is confirmed by presence of extra
pancreatic locoregional, lymph-node or remote extension.
Insulinoma is malignant in 4-14% of cases.8

Stereotactic body radiation therapy (SBRT)

Two other definitions, based on pathology results, are
used in the current guidelines: insulinoma of uncertain
prognosis (size greater than 2 cm or grade 2 based on the
2010 WHO classification, or vascular and/or perineural
invasion or necrosis) and benign insulinoma if none of
the above.9
Clinically, the diagnostic hallmark of insulinoma was
first described by Whipple et al “Whipple’s triad” or
“triad of insulinoma” and consists of symptoms caused
by hypoglycemia; low blood glucose level during the
episodes; and symptoms relief upon blood glucose level
normalization
through
glucose
administration.10
Hypoglycemic episodes caused by inappropriate insulin
secretion are divided in two main categories, adrenergic
and neuroglycopenic.22,32Adrenergic symptoms are
caused by sympathetic nervous system (SNS)
activation/catecholamines
release
and
include
diaphoresis, tremor, palpitations, anxiety, increased
appetite and nervousness. Neuroglycopenic symptoms,
caused by decreased central nervous system (CNS)
glucose supply, include impaired mental status and
cognition, visual disturbances, disorientation, memory
deficits, stupor, seizures and coma.11 Patients usually
present with symptoms and signs precipitated during
fasting periods, often upon awakening after the overnight
fast or during exercise.12
Management includes conservative treatment with drugs
targeting insulin-induced hypoglycemia, non-operative
invasive procedures, as well as curative open or
laparoscopic tumor resection.2
As the great majority (>90%) of insulinomas are
nonmetastatic at presentation and can be surgically cured,
complete surgical resection or debulking are standard of
care option.7,13 However, surgery is associated with short
and long-term post-operative morbidity and may not be
appropriate for all patients.14
In cases when the surgery may cause severe
complications with the high risk of mortality, the physical
non-surgical methods can be used.
There are data in literature about the different nonsurgical modalities such as radiofrequency ablation,
microwave ablation, cryodestruction, laser ablation,
irreversible electroporation, photodynamic therapy, highintensity focused ultrasound, cyberknife, and tumor
alcoholization. No papers studied advantages and
disadvantages of each method of treatment. Each method
was used because of its availability in the hospital or

NETs are assumed to be highly radiosensitive based on
data from Ahmed et al who reported on a multigene
expression index for radiosensitivity correlated with
response post SBRT to liver metastases. Based on this
study, small bowel neuroendocrine malignancies were
predicted to be highly radiosensitive, with pancreatic and
large bowel neuroendocrine malignancies predicted to
have the same radiosensitivity as colorectal metastases.16
SBRT offers an advantage both in image guidance and
ablative radiation doses delivered directly to tumors with
acceptable toxicity compared to conventional techniques
in pancreatic cancer.17 The concept of stereotactic
radiotherapy was first described in the mid-20th century
by Leksell which involves cranial stereotactic radiation
by delivering large, precise doses of radiation to the
brain, thus coining the term stereotactic radiosurgery
(SRS).18 25 years later, in 1975 the gamma knife system
became an alternative to surgical resection in treating
brain metastasis using single ablative doses of radiation
were delivered to brain metastases via using frame-based
system, which was directly fixed to the skull.19 By the
early 1990s, by developing a body frame system using a
linear accelerator, extracranial stereotactic radiotherapy
started for treating to extracranial tumors, both primary
and metastatic, involving the liver, lung, and the
retroperitoneal space was developed.19
After being a standard option for early stage non-small
cell lung cancer, SBRT had evolved to be tested for a
variety of other malignancies.20,21 Favorable results of
SBRT for locally advanced pancreatic cancer (LAPC) has
been achieved leading to the exploration of SBRT for
other pancreatic cancer patients.22 Kong was the first to
use Cyberknife for pancreatic cancer treatment with
increased body mass were observed in 100% of cases.15,23
Phase I/II studies have demonstrated that CyberKnife
radiosurgery is a safe and effective strategy for
management of patients with locally advanced and
metastatic pancreatic cancer. No significant toxicities
were observed during or after treatment providing proof
of concept that SBRT is an effective therapeutic strategy
for functional neuroendocrine neoplasms.24
Huscher et al reported the first case report of the use of
SBRT for an insulinoma, reporting excellent 3-year
clinical control of symptoms.25 Although small in
number, reflective of the rarity of this disease, these
reports demonstrate the clinical effectiveness of SBRT
for NEN.
CONCLUSION
Stereotactic Body radiation therapy is a high precision
treatment modality may be a valid option for treating
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functioning pancreatic tumors in unfit patients for
surgical resection due to comorbid illnesses with high
safety and efficacy.
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