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Abstract: Here, we report the diagnosis and treatment of a very rare case of malignant 

insulinoma derived from ectopic pancreas. A middle-aged woman presented with a 6-year 

history of recurrent hypoglycemia with multiple lesions in liver. Admission workup revealed 

elevated serum insulin and C-peptide, as well as multiple lesions in the liver (largest being 

4.3 cm), enlarged lymph nodes around the pancreas, and a lesion (of 3.5 cm) at the proximal 

jejunum, as shown by contrast computed tomography (CT). Liver biopsy showed the lesions to 

be well-differentiated neuroendocrine tumors, grade G1. 68Gallium-exendin-4 positron emission 

tomography/CT confirmed the origin as the lesion located at the jejunum. The combination 

treatment of everolimus plus long-acting octreotide relieved symptoms and achieved a partial 

tumor response. Maintenance treatment of the somatostatin analog (ie, octreotide) alone was 

administered. Three years of follow-up, up to the writing of this report, showed good survival, 

with the patient remaining asymptomatic and euglycemic without disease progression. This 

case shows that 68Gallium-exendin-4 positron emission tomography/CT is useful for locating 

insulinoma, especially for insulinoma derived from ectopic pancreas, and that everolimus plus 

octreotide with maintenance somatostatin analog alone is an effective drug strategy for treating 

inoperable malignant insulinoma.

Keywords: malignant insulinoma, ectopic pancreas, octreotide, everolimus, 68Gallium-exendin-4 

positron emission tomography/computed tomography, 68Ga-exendin-4 PET/CT

Introduction
Insulinomas are a rare tumor type, with an annual incidence of ~four cases per million 

persons; moreover, nearly 10% of insulinomas are malignant.1 Correspondingly, case 

reports of malignant insulinoma with distant metastases are scarce in the literature, 

and those of insulinoma with multiple liver metastases arising from ectopic pancreas 

are extremely rare.

Ectopic pancreas, also referred to as heterotopic pancreas, is an anatomical abnor-

mality that represents growth of pancreatic tissue outside of the pancreas, with no 

anatomic or vascular connection. Incidence of ectopic pancreas was about 0.5%–15%, 

and predominantly distributed in the gastric, duodenal, or jejunal mucosa.2

Herein we report a rare case of malignant insulinoma derived from ectopic pancreas. 

Diagnosis was made by means of a novel application of 68Gallium-exendin-4 positron 

emission tomography/computed tomography (68Ga-exendin-4 PET/CT). Partial tumor 

response was achieved with everolimus plus octreotide, and 3-year maintenance with 

somatostatin analog (SSA) alone was successful.
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Case report
In April 2014, a 31-year-old woman presented to our hos-

pital with preexisting diagnosis of hepatic hemangioma 

(made 6 years earlier). Her medical history provided the 

following clinical course: ultrasound detection of a lesion 

(1.7×1.3 cm) in the posterior right lobe of the liver in 2008 

and consistent detection of increasing amounts and growth of 

lesions yearly, with the largest mass measured by ultrasound 

being 4.3×3.0 cm. In 2012, the patient developed sporadic 

episodes of confusion, blurred vision, trembling hands, 

palpitations, and sweating, which resolved spontaneously 

and usually within 10–15 min. Sequential consultations with 

a neurologist and psychiatrist led to psychological diagnosis 

of hysteria or conversion disorder. The symptoms continued 

to occur and with increased frequency, appearing to cor-

respond with physical activity and to be relieved following 

food intake. The patient developed a preference for sweet 

taste and her weight increased by 20 kg. In March 2014, 

the patient underwent a blood glucose test (fingertip prick) 

and was found to be hypoglycemic (2.52 mmol/L; normal 

range: 3.6–6.1 mmol/L), prompting her presentation to our 

hospital. She did not have any family history of endocrine 

tumors or diseases.

We performed a complete physical examination upon her 

admission, and general findings included height of 165 cm, 

weight of 93 kg, and no palpable lymph nodes in the neck, 

axilla, or inguinal region. Abdominal examination produced 

no remarkable findings. Serology testing showed fasting 

serum glucose 3.4 mmol/L (normal range: 3.6–6.1 mmol/mL), 

meanwhile serum insulin of 193.3 µIU/mL (normal range: 

2.6–24.9 µIU/mL) and serum C-peptide of 9.6 ng/mL 

(normal range: 1.1–4.4 ng/mL), chromogranin A (CgA) 

of 19.71 ng/mL (normal: ,100 ng/mL), and gastrin of 

51.6 pg/mL (normal: ,100 ng/mL); the lowest postprandial 

blood glucose level was 1.8 mmol/L. Abdomen contrast-

enhanced CT imaging showed multiple lesions in the 

liver (largest being 4.3×3.5 cm) and one enhanced lesion 

(3.5 cm) located at the proximal jejunum; all lesions were 

intensified by contrast, and the pancreas appeared normal 

(Figure 1D1 and D3 images).

The patient then underwent liver biopsy. Histological 

analysis indicated the lesions to be well differentiated and 

of neuroendocrine tumor (NET) type, grade G1. Immuno-

histochemical analysis showed the lesions to be CgA(+), 

Syn(+), CD56(+), CK8/18(+), Ki-67(+2%), and insulin focal 

positive (Figures 2–5). Octreoscan showed high expression 

of somatostatin receptor (SSTR) in the jejunum area, liver 

tumors, and mesenteric lymph nodes, but no expression of 

SSTR was detected in any portion of the pancreas (Figure 6). 
68Ga-exendin-4 PET/CT confirmed the lesion located at the 

jejunum section, below the pancreas body, where glucagon-

like peptide-1 receptor (GLP-1R) expression was detected 

and the most hypercaptant area was located (standard 

uptake value [SUV], 21.7); these findings supported the 

Figure 1 Contrast-enhanced CT scan of the abdomen taken at baseline (June 2014) and contrast-enhanced MrI scan of the abdomen taken in June 2017.
Notes: Multiple circular lesions that are evidently strengthened during the arterial period are shown in the liver (image D3). The largest lesion was located in the right lobe 
s5 (4.3×3.5 cm). all lesions were considered as metastatic tumors. One enhanced lesion (3.5 cm) was located at the proximal jejunum (image D1). One year after medical 
treatment, the liver metastases (image D4) and jejunum lesion (image D2) had reduced and showed decreased density. The largest lesion is located in the right lobe s5 
(image D6) and the enhanced lesion is located at the proximal jejunum (image D5).
Abbreviations: CT, computed tomography; MrI, magnetic resonance imaging.
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lesion to be of NET origin, located outside of the pancreas 

(Figure 7).

The diagnosis of malignant insulinoma derived from ecto-

pic pancreas was made. This patient was highly suspected of 

having multiple endocrine neoplasia type 1 (MEN-1). Mag-

netic resonance imaging (MRI) of the patient’s head showed 

Rathke’s cyst within the pituitary gland (8.6×5.6 mm, 

as shown in Figure 8). Ultrasound of the parathyroid 

showed mild hyperplasia, which was accompanied by a 

slightly elevated serum level of parathyroid hormone (PTH; 

104.2 pg/mL, normal range: 12–88 pg/mL). Serum and urine 

levels of growth hormone and calcium were normal, and no 

symptoms related to the Rathke’s cyst were observed.

The patient’s multiple metastases precluded surgical 

therapy to resect all of the insulin-secreting tumors. Thus, 

in order to control the patient’s symptoms and suppress 

tumor growth, we prescribed everolimus (10 mg po qd) plus 

long-acting SSA octreotide (20 mg i.m. Q21d; Sandostatin 

LAR, Novartis) starting from June 2014. One week after 

the treatment initiation, hypoglycemia did not recur. Over 

the next 4 months of treatment, the largest lesion shrank to 

2.2×2.1 cm, the amount of lesions reduced, and the jejunum 

lesion shrank to 1.8 cm, showing an overall partial tumor 

response according to Response Evaluation Criteria In Solid 

Tumors 1.1 criteria.

During the treatment course, the patient developed oral 

mucositis (grade 2), rashes, and recurrent respiratory infec-

tion (grade 2) related to the everolimus administration; these 

issues lessened upon gradual decrease of the everolimus 

dose (from 10 to 5 mg qd, and then to 5 mg orally every 

other day). Since the tumor remained stable during the 

dosage modification and the patient had experienced so 

many adverse events related to the drug, the everolimus 

was stopped in March 2015, from which time that patient 

was continued on the SSA alone as maintenance treatment. 

Till the date of this report, the SSA treatment has continued 

Figure 2 Chromogranin a immunohistochemistry of liver biopsy showing positive 
staining (10×40 magnification).

Figure 3 Ki-67 (+2%) of liver biopsy showing positive staining (10×40 magnification).

Figure 4 CD56 immunohistochemistry of liver biopsy showing positive staining 
(10×40 magnification).

Figure 5 Insulin immunohistochemistry of liver biopsy showing focal positive 
staining (10×40 magnification).
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uninterrupted (for 3 years now), and no decision has been 

made on its cessation.

The patient provided written informed consent to autho-

rize use and disclosure of her protected health information 

for publication.

Follow-up
The patient attended regular follow-up clinic visits every 

2–3 months for the past 3 years; at the time of the writing of this 

report, the latest follow-up visit had occurred in June 2017. The 

patient has remained euglycemic and free of symptoms. Her 

serum level of PTH remained normal, being 86.3 pg/mL (normal 

range: 12–88 pg/mL) at the latest follow-up visit. Ultimately, 

the patient tolerated the treatment with SSA alone well, with-

out incidence of side effects and with partial tumor response. 

The latest images taken by enhanced MRI in June 2017 

(Figure 1D5 and D6) shows the partial response of the tumor 

located in liver and jejunum compared to base line status.

Discussion
The remarkable increase in incidence of NET over the last 

few decades has been attributed to improved pathological 

and diagnostic techniques. According to findings from the 

Surveillance, Epidemiology and End Results program the 

pancreatic (p)NET is rare,3 with an annual incidence of 1–2 

per 100,000 persons. Insulinomas are the most common 

functioning pNET, and usually develop as single, small 

(usually ,2 cm diameter), benign, and sporadic tumors 

derived from islet beta cells of the pancreas.4,5 The malignant 

form of insulinoma accounts for 8%–10% of all insulinomas 

and that derived from ectopic pancreas is extremely rare. 

As such, the definite incidence of malignant insulinoma 

derived from ectopic pancreas remains unknown, and esti-

mates are based on the documented cases, which have been 

presented mainly as case reports in the literature.

The key management steps for insulinoma are as follows. 

1) Establishing the diagnosis, including locating the tumor 

Figure 6 somatostatin receptor scintigraphy (octreoscan) showed octreotide uptake in liver lesions and ectopic pancreatic tumor located at the area of the jejunum.

A B

Figure 7 68Ga-exendin-4 peT/CT.
Notes: (A) There are no definite high expressions of GLP-1R in the entire pancreas, and the lesion was located at the proximal jejunum, below the body of pancreas, where 
expression of GLp-1r was most hypercaptant (sUV 21.7). (B) GLp-1r was also expressed in the multiple liver lesions (sUV 2.0–12.5).
Abbreviations: 68Ga-exendin-4 peT/CT, 68Gallium-exendin-4 positron emission tomography/computed tomography; GLp-1r, glucagon-like peptide-1 receptor; sUV, 
standard uptake value.
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origin and determining the extent of the tumor by means 

of localization modalities; this is the most challenging step 

and requires a multidisciplinary approach. 2) Determining 

whether an inherited disorder is also present. 3) Designing 

and implementing a therapeutic strategy that will control 

hormone-related symptoms and will include surgical resec-

tion of the tumor(s) if possible or other antitumor treatment(s) 

if unresectable. 4) Long-term follow-up of the patient and 

monitoring of the disease in case of recurrence.6

The diagnosis of insulinoma mainly depends on 

clinical symptoms and results of laboratory testing and 

imaging examination – the typical clinical manifestations 

of the Whipple triad. The fasting test also helps to make 

the diagnoses. The patient reported herein presented with 

symptomatic hypoglycemic attack, and laboratory tests 

showed a hyperinsulinemic state during the hypoglycemia 

attack. Enhanced MRI and CT showed multiple lesions in 

the liver (metastatic tumors) and a single enhanced lesion 

located at the proximal jejunum, with a totally normal 

pancreas. In routine practice, once a biochemical diagnosis 

of an insulinoma is established, localization diagnosis is 

performed. The localization of this patient’s insulinoma 

origin was challenging because there was no tumor found 

in the pancreas. We, therefore, considered the possibility of 

ectopic pancreas.

Like malignant insulinomas, ectopic pancreas is uncom-

mon, reported to occur in only 0.5%–15% of the popula-

tion worldwide and with an autopsy incidence of only 

0.29%–0.71% in China.7 An anatomical abnormality, cases 

of the ectopic tissue growth have shown predominance for 

the stomach, duodenum, and jejunum. With the progress 

of nuclear medicine technologies, however, there is better 

chance of detecting cases prior to autopsy. The 68Ga-exendin-4 

PET/CT, for example, has already been demonstrated as 

highly effective for localizing insulinomas.

As we know, NETs are characterized by the presence of 

SSTRs on their cell surface and could be detected by multiple 

imaging modalities including SSTR scintigraphy and 68Ga-

labeled PET/CT both of which had proven to be much more 

useful in NET diagnostics due to several technical and biologi-

cal advantages such as fast clearance, rapid tissue penetration, 

and low antigenicity. 68Ga-DOTATATE has a high affinity to 

SSTR 2 and SSTR 5, which expressed in insulinomas up to 

80% of cases.8 In a previous study, 68Ga-labeled PET showed 

higher diagnostic efficacy than the (99m)Tc-HYNIC-TOC 

SSTR scintigraphy, with a sensitivity of 97%, a specific-

ity of 92%, and an accuracy of 96%.9 In a recent study, 
68Ga-DOTATATE PET/CT is a noninvasive imaging modality 

that identifies most insulinomas (9/10, 90%) compared with 

other modalities including CT, MRI, endoscopic ultrasound, 

and selective arterial secretagogue injection.10 It was also 

shown that targeting of the GLP-1R, which is highly expressed 

in insulinomas, using the specific ligand [Lys40(Ahx-DOTA-

111In) NH2]exendin-4, is a much more sensitive method 

for localizing insulinomas with PET/CT especially with 

high sensitivity for hidden small insulinoma.11 In China, the 
68Ga-exendin-4 PET/CT technology is available only at the 

Peking Union Medical College Hospital, and it has not been 

approved for routine use in the detection of NETs. Our patient 

was afforded the opportunity of participating in a clinical trial 

for this type of detection and the result confirmed the ectopic 

malignant insulinoma arising from jejunum, as shown in 

Figure 7. For verification, SSTR scintigraphy (ie, octreoscan) 

was performed as well and showed all the lesions, particu-

larly the ectopic pancreas expressed SSTR (Figure 6).

MEN-1 is a rare hereditary disease characterized by the 

development of tumors or hyperplasia in multiple endocrine 

tissues, including parathyroid, pancreas, and pituitary.12 

Caused by mutations in the MEN-1 gene at chromosome 

11q13, these cases account for only 4% of insulinoma 

patients. When an insulinoma is suspected, it is important to 

determine whether or not MEN-1 is present. Unfortunately, 

our patient refused the testing for MEN-1 gene mutation, 

the results of which may otherwise have helped to improve 

the clinical diagnosis rates for this rare disease. However, 

discussion by the multidisciplinary team (MDT) in our care 

center agreed that it is highly suspected that this patient 

might represented a case of MEN-1. The patient’s pituitary 

Rathke’s cyst and parathyroid hyperplasia did not require 

clinical intervention, and observation in follow-up was 

deemed adequate; however, the possibility of other tumors 

appearing over her lifetime should be carefully monitored. 

The key treatment, therefore, focused on the insulinoma 

derived from ectopic pancreas.

Figure 8 a nodule between the hypophysis and the posterior lobe was detected 
by MrI.
Note: The cyst is shown in the sagittal position in the enhanced T1 weighted image 
and was considered as a rathke’s cyst (8.6×5.6 mm).
Abbreviation: MrI, magnetic resonance imaging.
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The treatment of advanced insulinoma aims to control 

symptoms and the tumor. Drugs such as SSA, sunitinib, and 

the mTOR inhibitor everolimus have already been demon-

strated and established as effective for treating insulinoma 

and represent the optimal drug available on the market 

today.13–15 Everolimus is also especially effective at control-

ling hypoglycemia. In a recent retrospective, multicentric 

study,14 12 patients with metastatic insulinoma and refrac-

tory hypoglycemia were treated with everolimus and .91% 

experienced normalization of the hypoglycemia, with a 

median duration of 6.5 months (range: 1–35 months) to the 

first recurrence of symptomatic hypoglycemia.

Besides the effect of glycemic control, everolimus 

also exerts an antitumor effect, significantly improving 

the prognosis of pNET.16 During the everolimus treatment 

period, patient tolerance should be carefully monitored. The 

most common adverse effects included asthenia, anorexia, 

stomatitis, neutropenia, hypertriglyceridemia, and skin rash. 

Severe side effects have also been reported (in one study,16 

in up to one-half of the patients) and include pulmonary 

and/or cardiac events, and may necessitate discontinuation. 

Our patient developed neutropenia, stomatitis, skin rash 

over the scalp and back, and recurrent respiratory infection; 

because of the partial tumor response that had been achieved 

and stabilized, and the recurrent side effects, everolimus was 

discontinued after nearly 9 months of administration. The 

maintenance treatment was with SSA alone on a monthly 

administration schedule.

SSA is another drug with demonstrated efficacy in the 

treatment of well-differentiated pNET, capable of exerting 

both tumor and symptom control.17 Following the World 

Health Organization’s 2010 classification system, our patient 

was diagnosed with NET G1 through liver biopsy; moreover, 

this diagnosis came at least 6 years after the first liver lesion 

had become discernable by imaging examination. In terms 

of safety, SSA is well tolerated in most patients, with only 

rare reports of digestive reaction or abnormal glucose 

metabolism. Long-term SSA therapy, however, carries a risk 

of cholecystolithiasis; as such, patients under this regimen 

should be followed by ultrasonography.

Our patient received long-acting octreotide for 3 years, 

making no complaints of related side effects. Thus, this case 

highlights the potential of an SSA for effectively treating a 

well-differentiated pNET. Other antitumor options, including 

hepatic artery embolization and peptide receptor radionu-

clide therapy, have been demonstrated as effective in some 

malignant insulinoma patients and may be considered if the 

disease progresses.17,18

The selection of patients with malignant ectopic insuli-

nomas for surgical treatment should be based on the tumor 

location and related symptoms. Even for some unresect-

able tumors, palliative debulking of liver metastases can 

effectively alleviate symptoms and would be beneficial for 

improving overall survival.19 A recent review showed that 

the combination of long-acting SSA therapy with aggres-

sive cytoreductive surgery can result in long-term survival 

in some patients with metastatic NETs originating in the 

gastrointestinal tract.20

The surgeons in our MDT discussed how to alleviate the 

patient’s tumor burden and obtain pathological confirma-

tion of the insulinoma derived from ectopic pancreas. The 

detection of multiple lesions in the right lobe of the liver 

and abdominal lymph nodes could have been addressed by 

radiofrequency ablation, which could have also afforded 

the ability to remove other small liver metastases during the 

operation. But, after the risks associated with the surgery 

were explained to the patient, she refused the option.

Conclusion
We present here a rare case of likely MEN-1 with advanced 

insulinoma derived from ectopic pancreas that was success-

fully treated with everolimus and SSA, with the latter alone 

continued as maintenance therapy. In this case report, we also 

describe the novel application of 68Ga-exendin-4 PET/CT as 

a nuclear imaging tool to help locate hidden insulinomas, 

suggesting its value in future clinical applications for such 

cases. Comprehensive therapy is promising for providing 

improved prognosis of malignant insulinoma, and appropriate 

drug therapy will enable the patient to have a good quality 

of life. Widespread discussions on the timing of debulking 

surgery and whether operative intervention will provide a 

better survival rate is still needed and will involve more col-

lective data on long-term follow-up of such cases.
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The authors report no conflicts of interest in this work.
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