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A BSTRACT
Objective: To report an unusual case of concurrent pancreatic adenocarcinoma and metastatic insulinoma causing severe
hypoglycemia in a patient with diabetes.
Methods: The clinical presentation, biochemical studies, and relevant imaging of this patient are presented and the pertinent
literature is reviewed.
Results: A 59-year-old man with a history of unresectable pancreatic adenocarcinoma and diabetes was admitted for persistent
hypoglycemia, meeting all criteria for Whipple’s triad and requiring high-dose dextrose infusion. Prior outpatient abdominal
imaging had revealed hepatic lesions that were biopsied and found to be a high-grade neuroendocrine carcinoma. On admission,
laboratory evaluation revealed inappropriately suppressed beta-hydroxybutyrate levels, and inappropriately elevated insulin,
C-peptide, and proinsulin levels. An octreotide scan revealed uptake in the hepatic lesions but not in the pancreatic head mass.
Immunohistochemistry staining of prior liver biopsy samples was negative for insulin. Diazoxide therapy was initiated, but
discontinued after the onset of hypotension. The hypoglycemia resolved only after trans-arterial chemoembolization of lesions
both in the left and the right liver lobes, in combination with continued octreotide. Unfortunately, he subsequently developed
recurrent hypoglycemia three weeks later and ultimately passed away after transitioning to hospice care.
Conclusions: Insulinomas are rare neoplasms of the pancreas that are characterized by insulin hypersecretion, which can be
debilitating and potentially life-threatening. The diagnosis of metastatic insulinoma is difficult to make in the setting of multiple
comorbidities and requires precise biochemical studies. Multiple medical treatments are available but the overall prognosis is
poor.
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1. I NTRODUCTION
Insulinomas are rare neuroendocrine tumors that develop
from pancreatic beta cells, and less than 10% of cases are
malignant.[1] The diagnosis of insulinoma is usually based
on symptoms of hypoglycemia and biochemical studies that

support inappropriate insulin hypersecretion. Malignant disease is defined as the presence of metastases, most commonly
to the lymph nodes or the liver.[2] The clinical presentation
of malignant insulinoma is similar to that of more benign
forms, but may be more severe and prolonged due to a higher
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degree of insulin overproduction.[3] This case illustrates the
occurrence of metastatic insulinoma causing severe hypoglycemia in a patient with known pancreatic adenocarcinoma
and diabetes.

2016, Vol. 3, No. 4

largest measuring 4 cm × 5.9 cm in the left lobe. The known
pancreatic head mass measured 2 cm × 2.7 cm, and there
was a 5.3 cm × 7.4 cm mesenteric lymph node conglomerate
anterior to the pancreas (see Figure 2).

2. C ASE PRESENTATION
A 59-year-old male presented to the emergency department
with diaphoresis and altered mental status. His initial glucose
fingerstick was 20 mg/dl. Correction of his hypoglycemia
alleviated his symptoms, consistent with the presence of
Whipple’s triad. Administration of multiple ampules of 50%
dextrose produced an initial rise in glucose but his serum
glucose subsequently continued to drop. Due to persistent
hypoglycemia, the patient was admitted to the intensive care
unit on continuous 10% dextrose.

Figure 2. CT abdomen with and without contrast at initial
diagnosis. (A) Hypodense ill-defined mass in the head of the
pancreas; (B) Duodenum (Images courtesy of J. Anthony
Parker, MD)

Apart from his oncologic history, the patient also had a history of hypertension and type 2 diabetes. His diabetes was
diagnosed at the same time he was found to have the pancreatic mass, and he had been initiated on metformin with initial
Figure 1. Immunohistochemical staining for MIB-1 of
improvement in his hemoglobin A1c. He later required both
high-grade neuroendocrine tumor with proliferation index of long-acting and rapid-acting insulins for glycemic control.
approximately 80% (Images courtesy of Robert Najarian,
However, his insulin and metformin had been discontinued
MD)
one month prior to admission due to hypoglycemia. Table 1
provides a detailed timeline of the patient’s oncologic history
His past medical history was notable for pancreatic adenoand treatment of diabetes from the time of diagnosis.
carcinoma, diagnosed 2.5 years earlier biochemically and
by endoscopic ultrasound-guided fine needle aspiration. He On admission to the intensive care unit, the patient was
had undergone neoadjuvant chemotherapy with FOLFIRI- afebrile with tachycardia to 102 beats per minute. Physical
NOX and had been taken for attempted surgical resection, examination was otherwise unremarkable. A venous glubut his tumor was deemed unresectable due to lymph node cose drawn while symptomatic was 32 mg/dl, and the patient
metastases. He had subsequently received stereotactic radio- simultaneously had an elevated C-peptide 5.29 ng/ml (0.8therapy and several cycles of gemcitabine and nab-paclitaxel. 3.85 ng/ml), elevated insulin 67.1 µIU/ml (2-19.6 µIU/ml),
Unfortunately, a CT scan three months prior to admission elevated proinsulin 182.4 pmol/L (≤ 18.8 pmol/L), and low
had identified liver lesions concerning for metastases. A liver beta-hydroxybutyrate 0.1 mmol/L (< 0.4 mmol/L). A sulbiopsy had unexpectedly revealed a WHO/ENETs Grade 3 fonylurea screen was negative and insulin auto-antibodies
well-differentiated neuroendocrine carcinoma with a prolif- were undetectable. Adrenal insufficiency was ruled out with
eration fraction of approximately 80% on MIB-1 immunos- a cortisol response to 38.8 mcg/dl at 60 minutes after admintaining (see Figure 1), and the patient had undergone further istration of 250 mcg of cosyntropin. Because of the high
palliative chemotherapy with carboplatin and etoposide. A suspicion for insulinoma, the patient’s prior liver biopsy was
subsequent CT scan performed just prior to his admission sent for insulin staining of the original pathology blocks but
had revealed interval growth of the liver lesions, with the returned negative.
Published by Sciedu Press
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As a result of the increasing dextrose requirements, the patient was started on diazoxide 75 mg every 8 hours orally.
This was increased to 150 mg every 8 hours, but the patient
developed worsening hyponatremia and hypotension. Due
to his clinical deterioration, the diazoxide was discontinued.
The patient underwent an octreotide scan, which revealed
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uptake in the liver but interestingly not within the pancreatic
head mass related to his known adenocarcinoma (see Figure
3). After octreotide scanning, he was treated with octreotide
50 mcg twice daily, subcutaneously, in conjunction with up
to 100 cc/hour of 50% dextrose.

Figure 3. Top panel (A) Octreotide scan showing multiple foci of abnormal pentetreotide uptake corresponding to (B)
hepatic lesions seen on computed tomography scan. (C) Overlay of A on B. The spleen shows physiologic uptake of
pentetreotide. Bottom panel (A) Octreotide scan showing multiple foci of abnormal pentetreotide uptake in the liver but no
uptake in the pancreatic head mass seen on (B) computed tomography scan. (C) Overlap of A on B. The kidneys show
physiologic uptake of pentetreotide. The hyperdense ring seen in the pancreas is a common bile duct stent (Images courtesy
of J. Anthony Parker, MD)
Trans-arterial chemoembolization (TACE) of the metastatic
neuroendocrine tumor was performed, first to the left liver
lobe, followed by the right liver lobe. The patient quickly
became normoglycemic on octreotide 100 mcg twice daily
monotherapy and he was weaned off octreotide a week after
the second TACE. Unfortunately, his hospital course was
further complicated by healthcare-associated pneumonia,
multidrug-resistant bacteremia, and recurrent ascites. In another two weeks, he again developed hypoglycemia and was
transitioned to comfort care. He was discharged to hospice
and passed away a few days later.

3. D ISCUSSION
Insulinoma has an incidence of only 4 cases per million
person per year, of which fewer than 10% of cases are malignant.[1] In contrast, almost 50,000 people in the United
States each year are diagnosed with cancer of the exocrine
pancreas, and 85% of these are adenocarcinomas.[4] As such,
the coexistence of both pancreatic adenocarcinoma and insulinoma is exceedingly rare, and to our knowledge, only
24

one previous case has been reported in the literature. In this
one case, an individual was discovered to have a 1.5 cm
solid pancreatic mass that was resected and found to contain a 1 mm pancreatic adenocarcinoma on histopathology.
However, successive abdominal CT scans later additionally
revealed a 2 cm pancreatic mass that was successfully treated
surgically with a Whipple’s procedure. Histopathology of
this second lesion unexpectedly revealed an insulinoma.[5]
To our knowledge, our case is the first case of concurrent
pancreatic adenocarcinoma and metastatic insulinoma. Moreover, while most insulinomas reported in the literature are of
WHO/ENETs Grade 1 or 2, corresponding to proliferation
indices of 1%-20%, our case describes an insulinoma with a
remarkably high proliferation rate of 80%.
There were several interesting features of this case. At the
time of the patient’s diagnosis of pancreatic adenocarcinoma,
he was also found to have diabetes. This highlights the link
between the two diseases, where recently diagnosed type
2 diabetes of two years or less has been associated with a
greater risk of pancreatic cancer.[6] The mechanism is not
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entirely clear, but is believed to be due to induced insulin resistance rather than gland destruction by tumor. Patients who
undergo pancreatic tumor resection experience improvement
or resolution of diabetes despite removal of variable amounts
of pancreas, supporting the hypothesis that the tumor itself induces diabetes.[7, 8] While there are no established screening
guidelines for pancreatic cancer, new-onset type 2 diabetes
in an older individual with weight loss might be an early
manifestation of pancreatic cancer.[9] In this particular case,
the patient’s history of diabetes possibly delayed the diagnosis of malignant insulinoma since he was on hypoglycemic
agents, as has been observed by previous authors.[10]
The patient had a biopsy-proven neuroendocrine tumor in his
liver and biochemical studies consistent with an insulinoma.
The best explanation of these findings is that he developed a
separate metastatic insulinoma in addition to his pancreatic
adenocarcinoma, as evidenced by the octreotide scan showing increased uptake only in the liver lesions but not at the
known pancreatic head mass. Moreover, the patient’s prior
liver biopsy did not stain positive for insulin, though the tissue was from two months prior to his hospitalization, before
the onset of his severe hypoglycemia. This finding further
raised our suspicion that the insulinoma was not present at
the time of his pancreatic adenocarcinoma diagnosis, and that
the new liver lesions represented a new, distinct, neoplastic
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process. There are a few caveats, of note, to this conclusion. Not all insulinomas express sufficient somatostatin
receptors to allow for visualization on octreotide scanning,
and thus the lack of uptake in the pancreas may be due to
the poor sensitivity of the octreotide scan.[11] In fact, the
sensitivity of octreotide scanning for the detection of insulinomas has been reported to be approximately 50%.[11] Thus,
it is possible that the insulinoma arose from the pancreatic
head but without enough somatostatin receptors to be visualized. Alternatively, octreotide uptake from a pancreatic
tail mass could have been mistaken for physiologic uptake
by the left kidney, as has been reported previously.[11] And
though immunohistochemical confirmation that his original
pancreatic biopsy specimen was negative for neuroendocrine
markers would have further supported our hypothesis that
the insulinoma was a de novo neoplasm, unfortunately there
was inadequate tissue remaining for staining. Prior to the discovery of his insulinoma, the patient also received standard
chemotherapy agents for his pancreatic adenocarcinoma, including FOLFIRINOX (which is comprised of folinic acid,
fluorouracil, irinotecan, and oxaliplatin), gemcitabine, and
nab-paclitaxel (see Table 1). In our literature search, we did
not find evidence of an association between any of these
agents and possible differentiation of the pancreatic adenocarcinoma to insulinoma.

Table 1. Timeline of the patient’s oncologic history and management of his type 2 diabetes
Month/Year

Oncologic Event

Diabetes Management

Admitted for painless jaundice. Discovered to have pancreatic
head mass.
Pancreatic adenocarcinoma diagnosed on FNA of pancreatic head
mass. Started neoadjuvant chemotherapy with FOLFIRINOX.

Random glucose > 400 during hospitalization and A1c
9.1%. Started on metformin 500 mg BID.

6/2013

Underwent planned Whipple but tumor deemed unresectable.

A1c of 7.5%. Continued on same regimen.

7/2013-10/2013

Underwent 1 month of CyberKnife stereotactic body radiotherapy
and 6 cycles of FOLFIRINOX.

12/2013-6/2014

Surveillance CT scans without evidence of disease progression.

1/2013
2/2013-3/2013

8/2014
9/2014-11/2014
2/2015

Metformin increased to 750 mg BID. A1c of 11.7% in
6/2014.
Lantus initiated and increased to 22 units daily.

CT scan showed local disease progression. Started chemotherapy
with gemcitabine.
Nab-paclitaxel added to gemcitabine due to continued disease
progression on CT.

Novolog was added to the patient’s regimen.
Oncology notes documented poor glycemic control due to
loss of insurance.
Started to have sporadic hypoglycemic episodes in
mid-June. A1c of 8.1%.

5/2015-6/2015

CT scan showed new liver metastases.

7/2015

Liver biopsy revealed WHO Grade 3 neuroendocrine carcinoma.

8/2015

Initiated on palliative chemotherapy with carboplatin/etoposide.

Hypoglycemic events became more frequent to several
times a week. Discontinued off metformin and insulin.

9/2015

CT scan showed marked interval progression of hepatic lesions
and mesenteric lymph node conglomerate.

Admitted for persistent hypoglycemia.

Published by Sciedu Press

25

http://crim.sciedupress.com

Case Reports in Internal Medicine

2016, Vol. 3, No. 4

Due his unresectable metastases, the patient received several
treatment modalities. He was started on diazoxide, a benzothiadiazine that decreases insulin secretion and increases
gluconeogenesis.[12] While it is first-line therapy and may
provide the greatest long-term benefit for insulinoma patients,
diazoxide can cause adverse effects such as edema, digestive
intolerance, and hirsutism.[2] It is also an antihypertensive
agent, so there is a risk of hypotension, which was the reason
for its discontinuation in this case. Octreotide, a somatostatin
analogue, is a second option, but the response is contingent
upon the presence of somatostatin receptor-expressing insulinoma.[12] Moreover, it inhibits glucagon secretion, which
limits its ability to correct hypoglycemia. While octreotide
appears to control hypoglycemia in over 50% of patients with
insulinoma, it was more likely to be ineffective in patients
with metastatic disease to the liver.[13]

monal symptoms in 89 patients with various neuroendocrine
liver metastases, its long-term efficacy in the treatment of
metastatic insulinoma has not been clearly established.[16]
Streptozocin-based chemotherapies traditionally have been
the standard treatment for well-differentiated neuroendocrine
tumors whereas high-grade and poorly-differentiated tumors
appear to respond better to platinum-based chemotherapies.[17, 18] The patient likely did not receive a streptozocinbased agent due to the high-grade nature of his carcinoma
and was instead initiated on palliative carboplatin and etoposide prior to his admission for hypoglycemia. Had this
patient been able to undergo further treatment during his
hospitalization, everolimus, an mTOR-inhibitor, may have
been a potential candidate. In small case series of patients
with insulinoma and refractory hypoglycemia, treatment with
everolimus resulted in substantial improvement in glycemic
control.[19, 20] The mechanism of action is thought to be
Ultimately, the patient’s hypoglycemia was reversed after
due to a direct effect of everolimus on insulin production or
undergoing TACE, which can be effective in cases of severe
release.
hypoglycemia. In one case series of 10 patients with malignant insulinoma, the median survival after TACE was 2.6 In summary, we report an unusual case of unresectable panyears, which is longer than the average survival of less than creatic adenocarcinoma with diabetes and the subsequent
two years.[2, 14] However, a study of TACE for liver metas- discovery of a metastatic insulinoma causing severe refractases of neuroendocrine tumors included two insulinoma pa- tory hypoglycemia. Diagnosing metastatic insulinoma can
tients who initially responded but had recurrent episodes of be challenging in the presence of multiple comorbidities
hypoglycemia at 3-6 months and 4-6 weeks, respectively.[15] such as co-existing malignancy and diabetes requiring hyThis was similarly seen in the current case, as the patient poglycemic agents. Medical therapies include diazoxide,
had marked initial success but later succumbed to relapsing octreotide, TACE, RFA, and chemotherapy agents, but aphypoglycemia. Because the patient was critically ill with pear to provide limited benefit in the face of an aggressive
multiple infections, he was transitioned to comfort care and tumor.
did not pursue further treatment.
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