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Insulinoma Diagnosed with 
Endoscopic Ultrasound – Two Cases

by Brijesh B. Patel, Thure Caire, Prasad Kulkarni

We present two cases of insulinoma diagnosed by endoscopic ultrasound (EUS) after initial imaging 
was unrevealing. Both patients presented with refractory hypoglycemia and were found to have high 
c-peptide and insulin levels suspicious for insulinoma with evaluation for factitious causes (sulfonylurea, 
and meglitinides screening) being ruled out. However, imaging with computed tomography (CT) or 
magnetic resonance imaging (MRI) was not revealing of lesion location. Subsequently, EUS was 
pursued. In each case, EUS was able to localize and biopsy the lesion in the head of the pancreas and 
immunohistochemistry confirmed the diagnosis. Both patients underwent definitive treatment and had 
uneventful recovery. These cases highlight the utility of EUS in diagnosing and localizing insulinoma. 
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of the symptoms and relief of these symptoms when 
the blood glucose is raised to normal.6 

In many cases, insulinomas can be localized by 
non invasive imaging modalities such as CT or MRI. 
If unrevealing more invasive modalities need to be 
utilized, such as EUS and insulin sampling via selective 
arterial calcium stimulation (SACS) and somtostain 
receptor scintigraphy. While there is no head to head 
comparison of EUS and SACS, the sensitivity with 
SACS may exceed 90% and it is a provocative test with 
operator dependence and high cost.7 C peptide levels, 
sulfonylurea testing and meglitinides screening are 
used to rule out factitious causes. If tissue is available, 
immunohistochemistry (IHC) for insulin chromogranin 
and synaptophysin aid in confirming the diagnosis. 
No matter what diagnostic modality one uses, the 
treatment includes surgical resection vs. enucleation. 
The pharmacological treatments are available for 
patients who are poor surgical candidate but only 
surgery is curative.8 The medical management includes 
frequent carbohydrate meals, octreotide and diazoxide 
or somatostatin analogs help control hypoglycemic 
symptoms in only 50-60% of patients.9,10 

The most common cause of hypoglycemia in adults 
is iatrogenic; factitious use of anti-diabetic agents such 

INTRODUCTION

Insulinomas are rare neuroendocrine tumors (NET) 
with an annual incidence ranging from 1 to 4 people 
per million per year. Although rare, they are the 

most common of the NETs, with a higher female 
predominance and typical presentation in the 5th decade 
of life.1 Only 5-10% of insulinomas are malignant. After 
gastrinoma, insulinoma is the second most common 
functioning pancreatic tumor, accounting for 10-30% 
and are associated with multiple endocrine neoplasia 
(MEN type 1).2 They are usually small in size < 2 cm.3

The clinical presentation of insulinoma may include 
diaphoresis, tremor, palpitations and uncharacteristic 
hunger. This may progress to more severe neuro-
glycopenenic symptoms including confusion, behavioral 
changes, personality changes, visual disturbances, 
seizure, coma and death.4,5 The clinical Whipple’s triad 
is used to clinically diagnose one with insulinoma which 
includes: symptoms known or likely to be caused by 
hypoglycemia, low plasma glucose measured at the time 
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seizures for two years. An abdominal MRI at an 
outside facility was normal. Her laboratory evaluation 
revealed an insulin level of 203 mcU/mL (normal 
2–25 mcU/mL), c-peptide 44 ng/mL (normal 0.78–
1.89 ng/mL) and proinsulin 149.9 pmol/L (normal <18 
pmol/L). Screening was negative for sulfonylureas 
and meglitinides. She underwent EUS/FNA which 
showed a well-circumscribed hypo- to isoechoic 8.4 
mm x 9.6 mm lesion in the head of the pancreas (Figure 
4). FNA showed cytology consistent with tumor cells 
positive for synaptophysin and chromogranin, findings 
again suggestive of pancreatic neuroendocrine tumor. 
Similarly this patient underwent surgical resection 
and IHC was positive for insulin stains and patient is 
symptom-free.

DISCUSSION
These cases highlight the importance of endoscopic 
ultrasound in the diagnosis of the insulinoma. The 

as sulfonoureas or insulin. In healthy adults other causes 
include lack of hormones such as cortisol or glucagon 
or hyperinsulinism secondary to nesidioblastosis or 
autoimmune insulin hypoglycemia.11-14 One of the rare 
causes of hypoglycemia includes tumors secreting 
endogenous analogs causing such symptoms. NETs 
are rare functional tumors of pancreas, they represent 
a small percentage of all pancreatic tumors (1.3%) 
but their incidence is rising.15 Insulinomas causes 
hypoglycemic episodes secondary to excess endogenous 
insulin production leading to metabolic derangements. 
They may exert these effects even when <1cm in size. 

We present 2 cases that exemplify the importance of 
EUS in accurate diagnosis and location of insulinomas 
after primary imaging modality was unable to localize 
the lesion. 

CASE # 1
A 65 year old male veteran with past medical history 
significant for prostate cancer s/p radical prostatectomy 
presented with episodes of dizziness and weakness. 
Initially the patient was found to have blood glucose 
(BG) levels of 40-60s mg/dL and he was unable to 
raise his glucose levels despite frequent snacks (every 
2-3 hours). On presentation, he underwent CT of the 
abdomen and pelvis which was unremarkable. With 
consistently low BG levels, his labs revealed an insulin 
level > 40 mcU/mL (normal 2–25 mcU/mL), c- peptide 
level of 8 ng/mL (normal 0.78–1.89 ng/mL) and an 
octreotide scan was negative. With a high suspicion 
for insulinoma (given the negative sulfonylurea screen) 
our patient underwent EUS- with fine needle aspiration 
(FNA). A 14 mm x 16 mm homogenous lesion was 
noted in the head of the pancreas (Figure 1). The biopsy 
revealed plasmacytoid neoplastic cells (Figure 2) with 
pathology positive for chromogranin, synaptophysin 
and pankeratin and negative for CK 7, CK 19, CK 
20 and CDX2. With IHC and staining, a diagnosis of 
pancreatic endocrine neoplasm was made, and with 
aspirate positive for insulin, the diagnosis of insulinoma 
was confirmed (Figure 3). Subsequently the patient 
underwent enucleation and is currently symptom-free. 

CASE # 2
A 67 year-old female with past medical history 
significant for hypothyroidism, hypertension, recurrent 
hypoglycemia and hypoglycemia associated seizures 
was referred for EUS/FNA. She had been having 
recurrent episodes of hypoglycemia and witnessed 

Figure 1. EUS demonstrating lesion case # 1.

Figure 2.  IHC identifying groups of “plasmacytoid” 
neoplastic cells.
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diagnosis can be made via biochemical assays and 
routine blood work although localizing the tumor may 
prove to be a challenge. The conventional imaging 
modality such as high resolution pancreatic protocol 
CT and MRI are often beneficial to localize the lesion.  
At this time, these modalities are more widely available 
than EUS. A small number of insulinomas still remain 
occult after conventional CT scan and MRI fail to 
identify them.9 The sensitivity of CT and MRI has been 
reported to be 33%-64% and 40%-90%, respectively 
with MRI being more sensitive and specific when 
compared to CT.16-18 A study by Bonato et al. showed 
that CT was able to localize insulinoma in 4/16 patients 
with size > 1.5 cm and largest being 12 cm.19 Both 
of our cases had hypoglycemia on presentation with 
abnormal biochemical assay and negative sulfonylurea 
and meglitinides screen. After initial imaging CT scan 
and MRI were unable to identify or localize the lesion 
and strong clinical evidence supportive of insulinoma, 
EUS localized the lesion and obtained tissue that was 
helpful to the diagnosis. Preoperative use of EUS 
for insulinoma allows precise targeting of the lesion, 
preventing intra-operative (including unnecessary total 
pancreatectomy) complications, length of operating 
time and post-surgical complications. With this modern 
approach, EUS/FNA may also enable carbon-particle 
tattooing for easy localization. Overall sensitivities up 
to 94 % are reported in the localization of tumors using 
EUS.17 When combined with high resolution CT and 
EUS the sensitivity increases to 100 %.20 Even with 
expert surgical experience, there is still a 10-20 % rate of 
not being able to detect lesion intra-operatively making 
pre-operative localization very important. The idea is 
that with precise location the surgical management 
resection vs. enucleation is more feasible. Key draw 
backs for EUS is that it is highly operator dependent, 
available only in tertiary care centers and has limited 
utility in localizing lesions in the tail or the distal body 
of the pancreas or if the tumors are pedunculated or 
if tumors are extra-pancreatic. Although with advent 
of intraductal ultrasound, these areas can be readily 
visualized with its detection rate as high as 90 % of 
lesion measuring 1-3 mm although it is not widely 
available.21,22 Both of our cases involved lesions in the 
head of the pancreas. The importance in these cases 
is that use of EUS aided in the diagnosis and precise 
localization of even very small (<1 cm) tumors. 

Histopathologically, insulinomas stain positive for 
insulin, pro-insulin, chromogranin A, synaptophysin, 

neuron specific enolase and cytokeratin.23 Our patients’ 
IHC were positive for chromogranin, synaptophysin 
and pankeratin. Although these markers can be used to 
identify insulinoma, the importance lies in localizing 
where the biopsy needs to be taken which can be aided 
with EUS.

Other techniques such as somatostain receptor 
scintigraphy, selective arterial calcium stimulation 
and hepatic venous sampling are also used to diagnose 
previously missed tumors. Selective arterial calcium 
stimulation with hepatic venous sampling for insulin 
quantification has shown a high sensitivity (93%) for 
localization, these techniques can get cumbersome and 
yield can be significantly low.7 Combination with EUS 
allows one major advantage of tattooing and biopsy 
once tumor is localized.

These cases identify the crucial role of EUS in 
identifying the lesions which not only confirmed the 
diagnosis but also aided in the operative resection of the 

Figure 3. IHC stain for insulin. cells.

Figure 4. EUS demonstrating lesion case # 2

(continued on page 57)
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tumors. With the help of EUS, blind surgical approaches 
are rarely performed. The most common complication 
post surgery was noted to be hyperglycemia as expected, 
pancreatic psuedocyst formation, pancreatic fistula, 
wound infection and the longest hospital stay was 
40 days.19 Once the tumor is identified the curative 
approach is still enucleation and or distal or partial 
pancreatectomy. Since the incidence of NET rising it 
will be critical in identifying the lesions that are missed 
or are too small to be seen on imaging. Our cases 
exemplify the important aspects in using primary EUS in 
diagnosing of insulinoma and management.  In addition, 
cases such as ours can help spread awareness about 
the utility of EUS in diagnoses that are not amenable 
per primary imaging modality with strong clinical 
suspicion for NETs and target the lesion with tattooing 
for enucleation. Future studies need to be performed 
that will quantitate variables such as length of hospital 
stay, pre, intra, and post-operative complications when 
EUS is used in diagnosis vs. blind approach. 

References
1.  Halfdanarson TR, Rubin J, Farnell MB, et al. Pancreatic endo-

crine neoplasms: epidemiology and prognosis of pancreatic 
endocrine tumors. Endocr Relat Cancer. 2008;15:409-427. 

2.  Mukai K, Grotting JC, Greider MH, et al. Retrospective study 
of 77 pancreatic endocrine tumors using the immunoperoxidase 
method. Am J Surg Pathol. 1982;6:387- 399.

3.  Service FJ, McMahon MM, O’Brien PC, et al. Functioning 
insulinoma—incidence, recurrence, and longterm survival of 
patients: a 60-year study. Mayo Clin Proc. 1991;66:711-719.

4. Cryer PE. Mechanisms of hypoglycemia-associated autonomic 
failure and its component syndromes in diabetes. Diabetes. 
2005;54:3592–3601. 

5. Suzuki K, Miyamoto M, Miyamoto T, et al. Insulinoma with 
early-morning abnormal behavior. Intern Med. 2007;46:405–
408. 

6. Rostambeigi N, Thompson GB. What should be done in an 
operating room when an insulinoma cannot be found? Clin 
Endocrinol. 2009;70:512–515. 

7.  Placzkowski KA, Vella A, Thompson GB, et al. Secular trends 
in the presentation and management of functioning insuli-
noma at the Mayo Clinic, 1987-2007. The Journal of Clinical 
Endocrinology and Metabolism. 2009;94:1069-1073.

8. Rothmund M, Angelini L, Brunt LM, et al. Surgery for benign 
insulinoma: an international review. World J Surg. 1990;14:393–
398.

9. Abboud B & Boujaoude J. Occult sporadic insulinoma: localiza-
tion and surgical strategy. World Journal of Gastroenterology. 
2008;14:657-665.

10. Tucker ON, Crotty PL, Conlon KC. The management of insuli-
noma. The British Journal of Surgery. 2006;93:264-275.

11. Marks V, Teale JD. Hypoglycemia: factitious and felonious. 
Endocrinol Metab Clin North Am. 1999;28:579–601. 

12. Raffel A, Anlauf M, Hosch SB, et al. Hyperinsulinemic hypo-
glycemia due to adult nesidioblastosis in insulin-dependent 
diabetes. World J Gastroenterol. 2006;12:7221–7224. 

13. Kaczirek K, Soleiman A, Schindl M, et al. Nesidioblastosis in 
adults: a challenging cause of organic hyperinsulinism. Eur J 
Clin Invest. 2003;33:488–492.

14. Raffel A, Krausch M M, Anlauf M, et al. Diffuse nesidioblas-
tosis as a cause of hyperinsulinemic hypoglycemia in adults: a 
diagnostic and therapeutic challenge. Surgery. 2007;141:179–
184. 

15. Oberg K, Eriksson B. Endocrine tumours of the pancreas. Best 
Pract Res Clin Gastroenterol. 2005;19:753–781.

16. McAuley G, Delaney H, Colville J, et al. Multimodality pre-
operative imaging of pancreatic insulinomas. Clin Radiol. 
2005;60:1039–1050.

17. Sotoudehmanesh R, Hedayat A, Shirazian N, et al. Endoscopic 
ultrasonography (EUS) in the localization of insulinoma. 
Endocrine. 2007;31:238–241.

18. Noone TC, Hosey J, Firat Z, et al. Imaging and localization of 
islet-cell tumours of the pancreas on CT and MRI. Best Pract 
Res Clin Endocrinol Metab. 2005;19:195–211. 

19. Bonato FT , Coelho JC ,Petruzzielo A , et al. Surgical treatment 
of pancreatic insulinomas. Arquivos Brasileiros de Cirurgia 
Digestiva : ABCD = Brazilian Archives of Digestive Surgery. 
2012;25:101-104.

20. Gouya H, Vignaux O, Augui J, et al.  CT, endoscopic sonog-
raphy, and a combined protocol for preoperative evaluation of 
pancreatic insulinomas. Am J Roentgenol. 2003;181:987–992.

21. Menzel J, Domschke W. Intraductal ultrasonography may local-
ize islet cell tumours negative on endoscopic ultrasound. Scand 
J Gastroenterol. 1998;33:109–112.

22. Yamao K, Okubo K, Sawaka A, et al. Endolumenal ultrasonog-
raphy in the diagnosis of pancreatic diseases. Abdom Imaging. 
2003;28:545–555. 

23. Oberg K. Pancreatic endocrine tumors. Semin Oncol. 
2010;37(6):594-618.

B I O M A R K E R S O P E N

A X E A S R E

R E C T O P E X Y T R O P E

I E N P R T D

U R E A S T O M A O K S

M L E D U T N

G A P T R A P P E D

T O O I K E U O

P L A G U E R E G I M E N

G I E G A P O

R M E N D E L T S P D R

A U E L A T T A

V O M I T N I T R A T E S

E A I A E I O E

L A B C A L O R I C M I X

1 2 3 4 5 6 7

8

9 10 11

12 13 14 15 16

17 18

19 20 21

22 23 24

25 26 27

28

29 30 31 32

33 34 35

36 37 38

39

40 41 42

Interactive crossword and answers
can also be found on our website:

practicalgastro.com

Answers to this month’s crossword puzzle:

(continued from page 54)


