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1 |  INTRODUCTION

We present the case of a patient with neurological symptoms 
that may be confused with those of epilepsy. We documented 
low insulin and proinsulin levels, and the diagnostic work up 
was compatible with insulinoma. Borderline levels of insulin 
and proinsulin in hypoglycemia do not rule out insulinoma.

Insulinoma may have an atypical presentation and inves-
tigations are not always conclusive, which makes a diagnosis 
rather difficult in many cases.

Insulinoma should be suspected in patients with neurolog-
ical manifestations in spite of atypical insulin and proinsulin 
levels associated with hypoglycemia.

Pancreatic insulinoma (PI) is a rare cause of hypoglyce-
mia in patients without diabetes mellitus and approximately 
90%– 95% of these tumors are solitary and benign.1

The diagnosis of insulinoma usually requires having re-
curring episodes of hypoglycemia, inappropriate secretion 
of insulin and C- peptide. Confirming the diagnosis of insu-
linoma remains challenging despite improvements in chemi-
cal, imaging, and histological techniques.2

Therefore, it is important to consider insulinoma, particu-
larly in patients presenting with fasting hypoglycemia associ-
ated with neurological manifestations.3

There are several reports of insulinomas misdiagnosed as 
epilepsy.4

Received: 6 March 2020 | Revised: 30 March 2021 | Accepted: 10 June 2021

DOI: 10.1002/ccr3.4532  

C A S E  R E P O R T

Impaired glucose tolerance with neurological manifestations in 
insulinoma

Luis Geraldine Villanueva- Rodríguez1  |   Alfredo Adolfo Reza- Albarrán2  |   
Enrique Cárdenas3 |   Arturo Ángeles4 |   Jacobo Lester5

This is an open access article under the terms of the Creative Commons Attribution NonCommercial License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited and is not used for commercial purposes.
© 2021 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

1Internal Medicine/Endocrinology, 
Hospital Angeles Lomas, Huixquilucan, 
Mexico
2Endocrinology, Instituto Nacional de 
Ciencias Médicas y Nutrición “Salvador 
Zubirán”, Tlalpan, Mexico
3Neurology/Neurophysiology, Instituto 
Mexicano de Neurociencias/Hospital 
Angeles Lomas, Huixquilucan, Mexico
4Pahology Department, Instituto Nacional 
de Ciencias Médicas y Nutrición 
“Salvador Zubirán”, Tlalpan, Mexico
5Neurology, Instituto Mexicano de 
Neurociencias, Huixquilucan, Mexico

Correspondence
Luis Geraldine Villanueva- Rodríguez, 
Vialidad de la Barranca #22, Consultorio 
670. Col. Valle de las Palmas, 52763 
Huixquilucan, Estado de México, 
México.
Email: geral_vr2@yahoo.com

Abstract
Insulinoma may have an atypical presentation and it should be suspected in patients 
with neurological manifestations in spite of an atypical insulin and proinsulin levels 
associated with hypoglycemia. Fast test is an important tool to reach the diagnosis.
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We present an interesting case of a patient with neurolog-
ical symptoms caused by hypoglycemia with normal fasting 
glucose levels and a 5- h oral glucose tolerance test (OGTT) 
without a clear clinical pattern of insulinoma but with an ab-
dominal computed tomography (CT) compatible with this 
entity.

2 |  CASE REPORT

A 50- year- old woman without a relevant medical history, 
during previous 4 years, was presented with brief episodic 
neurological symptoms such as loss of consciousness with 
hypotonia and bladder incontinence, confusion, crying, and 
amnesia to recent events. She recovered fully within 20 min 
after food intake. These episodes could occur at any time of 
the day without an identifiable trigger.

Before consulting with us, she had laboratory work up that 
included fasting glucose, insulin, C- peptide levels, and OGTT. 
She was diagnosed as having reactive hypoglycemia and 
treated with fractionated diet during the day. Despite follow-
ing the dietetic advice, she continued to experience the same 
intermittent symptoms. Her physical and neurological exam-
inations were normal, and her body mass index was 23 kg/m2.

The electroencephalogram (EEG) showed epileptic activ-
ity and slowing in the frontal and left anterior temporal region, 
with phase reversal at F7 that did not change with intermit-
tent photic stimulation or hyperventilation. Antiepileptic 
medication with levetiracetam was ineffective after 3 months 
of treatment.

Routine laboratory tests and relevant results were ob-
tained. Fasting blood glucose (74 mg/dl), creatinine (0.74 mg/
dl), corrected calcium (9.8 mg/dl) (8.6– 10.3), TSH (3.71 UI/
ml), cortisol AM (7.71  µg/dl), Prolactin 15.2  ng/ml (5.18– 
26.53), and HbA1c (4.7%). Liver and kidney function test 
results were normal.

Glucose intolerance was diagnosed after a 5- h OGTT was 
obtained (Table 1). Seizures were also related to fasting; there-
fore, a 72- h fast test was performed. Seven hours after the fast 
test was initiated, the patient presented symptomatic hypogly-
cemia, without suppression of insulin or proinsulin (Table 2).

An abdominal CT scan revealed a 8 mm pancreatic distal 
body tumor (Figure 1).

A transendoscopic ultrasound was performed and it 
showed a well defined 7 × 4 mm hypoechogenic lesion in the 
body of the pancreas adjacent to the main pancreatic duct.

The patient underwent distal pancreatectomy, and, in this 
case, splenectomy was performed due to an injury at the level 
of splenic hilum.

The final pathology report showed well- differentiated 
6 × 5 mm endocrine tumor located at the distal body of the 
pancreas. Immunohistochemistry was positive for chromogr-
anin A, synaptophysin and insulin, cellular proliferation index 
1% (Ki67/MIB- 1) (Figures 2 and 3); negative surgical margins 

and, the absence of lymphovascular invasion and perineural 
and extrapancreatic extension. The TNM classification was 
T1, N0, and M0. The ENETS Consensus Guidelines Update 
stage was G1 because the tumor had Ki67 1%.5

Before surgery, our patient did not receive medical treat-
ment with mTOR inhibitors, somatostatin analogs, or diazox-
ide. The aforementioned symptoms completely disappeared 
after surgery.

We did suspect multiple endocrine neoplasia type I (MEN- 
1) or Wermer's syndrome but we ruled it out because there 
was no evidence of pituitary or parathyroid dysfunction.

Two years after surgery, the patient remains asymptom-
atic and not on any medications, and the glucose tolerance 
test is normal.

3 |  DISCUSSION

In our patient, there are relevant clinical data that led us 
to suspect that the seizures that she presented were due to 
metabolic alterations due to hypoglycemia, such as those 
presented in fasting state. Before arriving with us, she had 
already undergone fasting glucose, insulin, C-  peptide lev-
els, and OGTT levels suggesting reactive hypoglycemia and 
treated with a fractional diet during the day. In order to avoid 
reactive hypoglycemia and in spite of being on a fractionated 
diet during the day, our patient continued having intermittent 
neurological symptoms. Because of this, further testing was 
performed, leading us to the diagnosis of insulinoma.

Because of the uncommon and diverse symptoms of in-
sulinoma, its diagnosis was often overlooked.6 Clinical sus-
picion is the key for making the diagnosis. The 72- h fast test 
is the current gold standard to establish a qualitative diag-
nosis.1 Because this test requires hospitalization for at least 
72 h, carries inherent risks, and is stressful for some patients, 
alternative tests for the diagnosis of insulinoma have been 
developed. One of them is the prolonged OGTT, for which 
some reports have demonstrated that the induction of severe 
hyperinsulinemia followed by significant hypoglycemia can 
be useful for the diagnosis of insulinoma.

T A B L E  1  Five- hour OGTT

Time Glucose (mg/dl) Insulin (µUI/ml)

0 min 68 1.78

30 min 129 26.87

60 min 171 36.13

2 h 157 28.57

3 h 152 16.06

4 h 81 1.84

5 h 53 1.91

Note: Glucose elevation of 152 mg/dl after 2 h of the 75 g sugar load followed 
by a glucose decrease of 53 mg/dl. Lack of late recovery of hypoglycemia is 
suggestive of insulinoma, unlike what occurs in reactive hypoglycemia.
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Li et al. evaluated patients with PI 15 patients with PI and 
12 patients with reactive hypoglycemia. All patients under-
went a 5- h OGTT. As previously described in other reports, 
patients with insulinoma presented with low glucose and 

elevated insulin at the fasting and 5- h postload timepoints. 
Patients with reactive hypoglycemia had a normal fasting 
glucose and insulin and suppressed insulin after the hypo-
glycemic episode.7 Interestingly, during the OGTT, our pa-
tient suppressed insulin secretion during hypoglycemia; for 
example, at the 5- h postload timepoint, her glucose level was 
53 mg/dl, and her insulin level was 1.91 µU/ml.

The glucose values obtained in our patient after the 2- h 
postload timepoint in OGTT suggested carbohydrate intol-
erance8 and did not display a clear pattern of insulinoma. 
Nevertheless, the 72- h fast test results were compatible with 
insulinoma in most of the values. Few reports have estab-
lished the relation between insulinoma and glucose intoler-
ance and/or diabetes.9– 11

Insulin to C- peptide ratio is used to distinguish between 
hypoglycemia caused by exogenous insulin and that caused 
by insulinoma, because C- peptide only forms when endog-
enous insulin is activated. With exception of patients re-
ceiving exogenous insulin and patients with liver cirrhosis, 
insulin to C- peptide ratio in a normal healthy living person 
never exceeds 1.0. An insulin to C- Peptide ratio >1.0 is 
related, hypoglycemia to exogenous insulin and a insulin 
to C- Peptide ratio <1.0 related to insulinoma. Our patient 

Variable
Values obtained after 
7 h of fasting

Values for the suspicion 
of insulinoma

Blood glucose 38 ≤40 mg/dl

Insulin 3.78 >3 µU/ml

C- Peptide 0.93 ≥0.2 ng/dl

Proinsulin 4.78 ≥5 pmol/L

Beta- hydroxybutyrate 0.21 ≤2.7 mmol/L

Circulating oral hypoglycemic agents No No

Insulin to C- peptide ratio 0.08 <1.0

T A B L E  2  Seventy- two- hour fast test

F I G U R E  1  Abdominal CT scan showing a hypervascular 
neoformation mass measuring 8 mm in the body of the pancreas. 
Intravenous contrast revealed an intense arterial enhancement which 
remained isodense in simple and delayed phases. The rest of the 
pancreas presented a preserved morphology. Based on the radiographic 
and clinical characteristics, a neuroendocrine tumor was considered

F I G U R E  2  Well- differentiated neuroendocrine tumor with 
trabecular pattern and monomorphous cytoplasmic- reach cells (H- E)

F I G U R E  3  Tumor cells stain positively for insulin
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had an insulin to C- Peptide ratio 0.08, compatible with 
insulinoma.

The proinsulin criterion of 5  pmol/L or higher pro-
vided 100% sensitivity and a specificity of 68%– 78%. 
Guettier et al.12 suggested that a proinsulin concentration of 
≥22  pmol/L at end of fasting test best discriminates cases 
of insulinoma from controls; however, even in the absence 
of elevated levels of proinsulin, insulinoma should be ruled 
out. In general, the workup for insulinoma consists of several 
fasting glucose/insulin values, an OGTT, and the rapid test.

This case illustrates the importance of the OGTT and the 
rapid test in the diagnosis of insulinoma. Interestingly, fasting 
glucose was only low- norma. At the end of OGTT, insulin 
and proinsulin values decreased; however, in the final val-
ues of the rapid test, the insulin and proinsulin values did not 
drop to the expected cut- off points during hypoglycemia.

4 |  CONCLUSION

Even in the absence of elevated levels of proinsulin, insu-
linoma should be considered. Patients with an insulinoma 
may not fulfill all the established criteria during a 72- h 
fast test, and the clinical history continues to be the path-
way for further testing that can help us to support or rule out 
insulinoma.

ACKNOWLEDGMENT
Published with written consent of the patient.

CONFLICT OF INTEREST
None declared.

AUTHOR CONTRIBUTIONS
LGV- R: evaluated and assessed the clinical status of the pa-
tient during the different phases of the disorder, wrote and 
reviewed the paper. AAR- A: evaluated and assessed the 
clinical status of the patient during the different phases of the 
disorder, selected the literature, corrected and reviewed the 
paper. AÁ: reviewed and wrote the pathology findings, lit-
erature review. EC: reviewed and wrote the neurophysiology 
findings, assessed the neurological status of the patient dur-
ing the different phases of the disorder, reviewed the paper. 
JL: selected the patient, assessed the clinical status of the pa-
tient during the different phases of the disorder, wrote and 
reviewed the paper.

ETHICAL APPROVAL
Ethics approval was not required for this study.

DATA AVAILABILITY STATEMENT
Data sharing not applicable to this article as no datasets were 
generated or analysed during the current study.

ORCID
Luis Geraldine Villanueva- Rodríguez   https://orcid.
org/0000-0003-4829-344X 
Alfredo Adolfo Reza- Albarrán   https://orcid.
org/0000-0002-3732-8726 
Jacobo Lester   https://orcid.org/0000-0002-6890-4108 

REFERENCES
 1. Cryer PE, Axelrod L, Grossman AB, et al. Evaluation and 

management of adult hypoglycemic disorders: an Endocrine 
Society Clinical Practice Guideline. J Clin Endocrinol Metab. 
2009;94(3):709- 728.

 2. Nakamoto Y, Ishimori T, Sano K, et al. Clinical efficacy of dual- 
phase scanning using (68) Ga- DOTATOC-  PET/CT in the detec-
tion of neuroendocrine tumours. Clin Radiol. 2016;71(10):1069.
e1- 1069.e5.

 3. Murakami T, Yamashita T, Yabe D, et al. A case of insulinoma with 
a history of epilepsy: still a possible misleading factor in the early 
diagnosis of insulinoma. Intern Med. 2017;56(23):3199- 3204.

 4. Horváth E, Gozar H, Chira L, Dunca I, Kiss E, Pávai Z. Insulinoma 
diagnosed as drug- refractory epilepsy in an adolescent boy: a case 
report. Rom J Morphol Embryol. 2017;54(4):1147- 1151.

 5. Falconi M, Ericksson B, Kaltsas G, et al. ENETS consensus 
guidelines update for the management of patients with func-
tional pancreatic neuroendocrine tumors and non- functional 
pancreatic neuroendocrine tumors. Neuroendocrinology. 
2016;103(2):153- 171.

 6. Service FJ. Hypoglycemic disorders. N Engl J Med. 
1995;332(17):1144- 1152.

 7. Li X, Zhang F, Chen H, et al. Diagnosis of insulinoma using 
the ratios of serum concentrations of insulin and C- peptide to 
glucose during a 5- hour oral glucose tolerance test. Endocr J. 
2017;64(1):49- 57.

 8. American Diabetes Association. 2018. Classification and diag-
nosis of diabetes: standards of medical care in diabetes. Diabetes 
Care. 2018;41(Suppl 1):S13- S27.

 9. Grunberger G. Insulin resistance in a case of coexisting insulinoma 
and type 2 diabetes. Acta Diabetol. 1993;30(4):243- 250.

 10. Iida K, Ohara T, Hino Y, Nobuhara M, Ishida J, Chihara K. 
Glucose- responsive insulinoma in a patient with postprandial hy-
poglycemia in the morning. Intern Med. 2010;49(19):2123- 2127.

 11. Iizuk K, Fujisawa T, Takeda J. Concurrent insulinoma and im-
paired glucose tolerance suspected as owing to obesity. BMJ Case 
Rep. 2016;2016:bcr2015213793.

 12. Guettier JM, Lungu A, Goodling A, Cochran C, Gorden P. The role 
of proinsulin and insulin in the diagnosis of insulinoma: a critical 
evaluation of the Endocrine Society clinical practice guideline. J 
Clin Endocrinol Metab. 2013;98(12):4752- 4758.

How to cite this article: Villanueva- Rodríguez LG, 
Reza- Albarrán AA, Cárdenas E, Ángeles A, Lester J. 
Impaired glucose tolerance with neurological 
manifestations in insulinoma. Clin Case Rep. 
2021;9:e04532. https://doi.org/10.1002/ccr3.4532

https://orcid.org/0000-0003-4829-344X
https://orcid.org/0000-0003-4829-344X
https://orcid.org/0000-0003-4829-344X
https://orcid.org/0000-0002-3732-8726
https://orcid.org/0000-0002-3732-8726
https://orcid.org/0000-0002-3732-8726
https://orcid.org/0000-0002-6890-4108
https://orcid.org/0000-0002-6890-4108
https://doi.org/10.1002/ccr3.4532

