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A B S T R A C T 

Introduction: Insulinoma of pancreas is a rare neuroendocrine tumor (NET). Mostly insulinomas are 

benign and solitary. They can have association with multiple endocrine neoplasia 1 (MEN -1). Insulinomas 

presents with symptoms of hypoglycemia. Most of the times the symptoms are vague and result in delay in 

the diagnosis and hence management. After appropriate diagnostic and localization investigations along 

with metastatic workup, surgery is the treatment of choice. Surgery can offer cure. Minimally invasive 

surgery can offer potential benefits of minimal morbidity and at least equal oncological outcomes. 

Study Design: Case series. 

Place and Duration of Study: Department of Surgical Oncology, Shaukat Khanam Memorial Cancer 

Hospital & Research Center (SKMCH&RC), from January 2011 to March 2020. 

Methodology: We studied a total of five patients that presented to SKMCH&RC in the above-mentioned 

period. Detailed clinical information of these five patients, including sociodemographic variables, 

symptomatology, diagnostic and localization investigations, clinical and pathological staging, 

comprehensive details of surgery, postoperative course, oncological outcomes, postoperative resolution of 

symptoms, postoperative diabetes, prognosis and follow up duration were analysed. The record was being 

retrospectively retrieved from Hospital Information System (HIS) that is prospectively maintained. We are 

a paperless hospital and all data and record of the patient is maintained through HIS. 

Results: A total of five patients presented to SKMCH&RC with a mean age of 41 (18 -80) years. The 

median duration of symptoms was 24 (6-60) months. Symptomatic hypoglycemia was present in all 5 

(100%) of the patients. Tumor distribution in the pancreas was as follows; uncinate 1 (20%), body 1 (20%) 

and tail 3 (60%). All five patients (100%) were treated by surgery. Resolution of symptoms occurred in all 

five (100%) of the patients. 

Conclusion: Insulinoma of pancreas is a rare disease with varied symptomatology, physicians shall have 

an index of suspicion for this disorder to aid early diagnosis that is pivotal for the management and 

prevention of possible fatal complications of hypoglycemia. Appropriate diagnostic and localizing 

investigations are required. Adequate surgery can offer cure. Minimally invasive surgery can be safely 

offered with equal oncological outcomes. 
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Introduction 

 

Insulinoma of the pancreas is a rare tumor derived from beta type 

pancreatic islet cells. These are rare variety of tumors with incidence of 

around one to four cases case per million individuals [1]. Among 

neuroendocrine tumors (NET) of pancreas, insulinomas are the most 

common [2]. Mostly, the affected population is in fourth to sixth decade 

of life [3, 4]. Most insulinomas are benign and solitary [5]. Around 10% 

of the insulinomas can be malignant [6]. Malignant insulinomas are only 

differentiated from their benign counterparts on the basis of metastasis 

and local invasion. Histopathological differentiation on the basis of 

imaging and staining is very difficult and not possible in most of the 

cases. There can be an association with multiple endocrine neoplasia 

(MEN) type 1, in which the insulinomas are accompanied with anterior 

pituitary gland tumors and parathyroid hyperplasia. Around 6-10% of 

cases can have this genetic association [7, 8]. 

 

Most of the symptoms of the disease are due to hypoglycemia that 

includes confusion, irritability, dizziness, tachycardia and sometimes 

seizures. Neuroglycopenic symptoms are also commonly seen in this 

tumor. Whipple’s triad refers to 1) Symptoms of hypoglycemia 2) Blood 

glucose levels less than 50mg/dl and 3) relief of symptoms after 

ingestion of glucose [9-11]. Due to the diverse nature of the symptoms 

and the rarity of the disease, often the symptoms are either ignored by 

the patient or misinterpreted by physicians and it is not strange that the 

patient moves to different specialties for many months, before being 

properly diagnosed and managed. 

 

Biochemical workup is done for the diagnosis of the disease that includes 

blood sugar levels, serum insulin levels and C-peptide levels. 72-hour 

fasting test is the investigation of choice for the diagnosis of insulinoma 

[12]. After diagnostic workup the next challenge that is being faced is 

localization of the tumor. Contrast enhanced Computerized Tomography 

(CT) scan is usually the first investigation of choice and has sensitivity 

of 56-70%. Magnetic Resonance (MR) scan can also be used with varied 

success rates. Endoscopic Ultrasound (EUS) is a very useful modality 

for the localization of the tumor as well as its ability to combine fine 

needle aspiration (FNA) to obtain cytology specimens. EUS has 

detection rates of 86.6-92.3% [13, 14]. Other invasive procedures such 

as angiography and arterial stimulation venous sampling (ASVS) can be 

used further for the localization in difficult cases [15]. 

 

Surgical excision is the treatment of choice. However, the management 

depends on multiple factors such as the location of the tumor in the 

gland, proximity to the ductal system and whether its single or multiple. 

For lesions that are either malignant, relatively large sized, in close 

proximity to ductal system or located in head of pancreas, 

pancreaticoduodenectomy is needed. Smaller lesions in this region and 

away from ductal system can be treated with enucleation. For lesions of 

body and tail similarly either distal pancreatectomy or enucleation 

depending on similar factors can be warranted [16]. Minimally invasive 

surgery has revolutionized the management of hepatobiliary surgery in 

high volume centers. Laparoscopic and robotic surgery can safely be 

used for the management of insulinomas with benefits of minimal 

invasive surgery and at least equal oncological outcomes. Minimally 

invasive surgery incurs less surgical trauma and inflammation and thus 

results in better recovery. 

 

Methodology 

 

I Study Subjects 

 

All patients with diagnosis of insulinoma that were treated at Department 

of Surgical Oncology were included from January, 2011 to March, 2020. 

A total of five patients presented with diagnosis of insulinoma of 

pancreas to our department. We are a paperless hospital and all record of 

the patients is maintained in HIS and it is prospectively maintained. The 

diagnostic criteria of insulinoma included the following: Clinical 

features, blood sugar levels < 40 mg/dl, Insulin levels > 3μmol/l and C-

Peptide levels > 0.6ng/ml. Seventy-two hours fasting test was further 

performed for the conformation of the diagnosis. However, this test 

could not be completed in all patients. After diagnosis, further 

investigations such as contrast enhanced CT scan, MR scan and EUS 

were further used to localize the lesion. 

 

II Study Methods 

 

It was a retrospective case series with convenient sampling. We 

retrospectively analysed the detailed clinical information of these five 

patients, including socio-demographic variables, symptomatology, 

diagnostic and localization investigations, clinical and pathological 

staging, comprehensive details of surgery, postoperative course, 

oncological outcomes, postoperative resolution of symptoms, 

postoperative diabetes, prognosis and follow up duration. 

 

III Biochemical Analysis  

 

Serum glucose levels, Insulin levels and C-Peptide were conducted at 

the biochemical laboratory of Shaukat Khanam Memorial Cancer 

Hospital and Research Centre. 72 hour fasting test was conducted while 

patients were being admitted in the hospital. After conformation of the 

clinical symptoms and biochemical criteria, the diagnosis of insulinoma 

was made. 

 

IV Data Analysis  

 

Continuous data were expressed as median and interquartile range 

(IQR). Categorical variables were expressed as frequencies and 

percentages. Data analysis was performed by SPSS version 26 for MAC. 

 

V Institutional Review Board  

 

Study was approved by institutional review board of SKMH&RC. 

 

Results 

 

A total of five patients were retrieved from HIS of SKMH&RC for 

inclusion in the study. In (Table 1) the demographic, clinical and 

diagnostic variables are described statistically. The patients included two 

males (40%) and three females (60%). The median age at the diagnosis 

was 41 (18-80) years. The median duration of symptoms before 



Insulinoma Pancreas                3 

 

Clin Oncol Res  doi:10.31487/j.COR.2020.08.10       Volume 3(8): 3-5 

diagnosis was 24 (6-60) months. Symptomatic hypoglycemia was 

present in all patients. 

 

Table 1: Demographic, clinical & diagnostic variables. 

Age, Median (IQR) 41 (18 -80) 

Gender, n (%) 

Male 

Female 

 

2 (40) 

3 (60) 

Duration of symptoms before resection  

(months) (IQR) 

24 (6 – 60) 

Symptomatic hypoglycemia 

Neurological symptoms  

5 (100) 

3 (60) 

Blood Glucose levels fasting (mg/dl) IQR 27 (24-40) 

Insulin levels μU/mL (IQR) 29 (25-38) 

72- hour fasting test n (%) (performed in  

Four patients only) 

4 (100) 

C-Peptide levels ng/ml (IQR) 8.43 (1.74 -9.65) 

Localization of lesion in pancreas, n (%)  

Uncinate 

Body 

Tail 

 

1(20) 

1 (20) 

3 (60) 

Maximum dimension of tumor cm 

<2cm 

>2cm 

 

4 (80) 

1 (20) 

Focality 

Unifocal 

Multifocal 

 

5(100) 

0 (0%) 

Metastasis at presentation, n (%) 0 (0) 

  

Ki – 67 index  

<2% 

2-20% 

>20% 

 

4 (80) 

1 (20) 

0 (0) 

Synaptophysin n (%) 

Chromogranin n (%) 

5 (100) 

4 (80) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Synaptophysin stain showing tumor cells staining positive for 

synaptophysin. 

 

As regards to the tumor distribution in the pancreas, the following 

distribution was observed; uncinate 1 (20%), body 1 (20%) and tail 3 

(60%). No patient had metastasis at presentation. Figure 1 shows 

synaptophysin positivity that was taken from the record of one of the 

patients. Similarly, Figure 2 shows K-67 index that was retrieved from 

the record of one of our patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Ki-67 index. 

 

Table 2: Intraoperative and post-operative outcomes. 

Approach n (%) 

Open  

Lap converted to open 

3-D laparoscopic 

 

2 (40) 

1 (20) 

2 (40) 

Procedure n (%) 

Whipple’s procedure  

Distal Pancreatectomy and splenectomy 

Enucleation 

 

1 (20) 

3 (60) 

1 (20) 

Blood loss (ml) Median (IQR) 50 (25 – 150) 

Duration of surgery (minutes) Median (IQR) 230 (150 – 360) 

ICU stay (days) Median (IQR) 0 (0 –2) 

Stay in hospital (days) Median (IQR) 5 (4 - 8) 

90-day mortality 0 (0%) 

Resolution of symptoms, n (%) 5 (100) 

Appearance of post-operative diabetes, n (%) 2 (40) 

 

In (Table 2) intra operative and post-operative outcomes are being 

described. Two patients (40%) underwent open surgery, 1 (20%) had 

laparoscopic converted to open procedure and the remaining 2 (40%) 

had 3-D laparoscopic resection. Whipple’s procedure was done on 1 

(20%), Enucleation was done for 1 (20%) and distal pancreatectomy & 

splenectomy was performed for 3 (60%) patients. There was no Ninety-

day mortality. In (Table 3) individual patient characteristics and details 

along with their overall prognosis and follow up are being described 

already statically. All our patients had regular follow ups as per schedule 

in the outpatient. 
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Table 3: Clinical and management variables of five patients of insulinoma. 

Variables Case 1 Case 2 Case 3 Case 4 Case 5 

Age 56 18 80 41 35 

Gender Male Male Female Male Female 

Duration of Symptoms (months) 60 6 15 24 28 

Neuroglycopenic Symptoms Yes Yes Yes Yes Yes 

Glucose (mg/dl) 40 25 32 27 24 

Insulin 25 29 32 38 27 

C-peptide (ng/ml) 9.65 1.74 9.21 5.63 8.43 

72-h fasting Not done Positive Positive Positive Positive 

Size (mm) 15 x 20 17 x 15 18 x 20 23 x 18 19 x 17 

Location Tail Uncinate Tail Body Tail 

Metastasis No No No No No 

Procedure DP + Sa Whipple DP + S DP + S Enucleation 

Approach Laparoscopic Open 3-D Laparoscopic 3-D Laparoscopic Open 

Blood loss (ml) 30 150 25 100 50 

Duration of surgery (minutes) 230 300 180 360 150 

ICU Stay (days) 2 0 1 0 0 

Duration of stay (days) 5 8 4 4 5 

Resolution of symptoms Yes Yes Yes Yes Yes 

Post-operative diabetes No No Yes Yes No 

Prognosis Dead Alive Alive Alive Alive 

Survival time (days) 2920 360 240 90 3285 

 

Discussion 

 

Insulinoma of pancreas is a rare but most common functional pancreatic 

neuroendocrine tumor. We are a dedicated cancer center of Pakistan and 

receive referrals from all over the country. The low case volume of this 

tumor at our institute in the said period, is in keeping with the low 

incidence of the disease. Female patients accounted for 60% of the 

patients that is in keeping with the literature. Median age was 41 (18-80) 

years. The median age reported in our study is in keeping with 

internationally published data, that states the most frequent age group 

effected to be fourth decade of life [3, 4]. However, the patients at 

extremes of age were atypical in terms of published age distribution of 

the tumor. One patient presented in second decade of life and another 

presented in the Eighth decade of life in our studied cohort. 

Documentation of Whipple’s triad is of paramount importance for the 

diagnosis of insulinoma [17]. 

 

In our study the symptoms of Whipple’s triad were manifested in all 5 

(100%) of the patients. That is more as compared to published data as in 

some series up to 77% of the patients have classical manifestations of 

Whipple’s triad. The final diagnosis at our department was made by 

72hours fasting test that is sensitive and specific for the diagnosis of 

insulinoma. However, the test was not possible in one patient as she was 

80 years old and frail and could not tolerate prolonged fasting. All 

patients in our study group had benign insulinomas, that is in keeping 

with the published data that incidence of malignant insulinomas is 

extremely rare. This low percentage of malignant cases in our series 

could also be because of very small study population. Four patients 

presented with small lesions < 2cm and all were unifocal. That is in 

keeping with the published data. In most of the patients, the lesions were 

located in the tail of the pancreas that is in keeping with the published 

data [18]. 

 

Among non-invasive localizing investigations ultrasound has a low 

sensitivity of 9-64% [1]. CT scan and MR scan can yield sensitivities of 

56-70% and 63-86%. As regards to invasive localization techniques [1]. 

EUS has detection rates of 86.6-92.3 % [13, 14]. We at our institute 

routinely perform EUS for the diagnosis and management of these 

tumors. Laparoscopic ultrasound can further aid in the localization of the 

tumor [19]. Laparoscopic ultrasound is selectively used at our institute 

for the management of pancreatic lesions including insulinomas. Surgery 

is the management of choice and if adequately performed can lead to 

cure of the patient. It can lead to a resolution of symptoms in 95% of the 

patients, however in our series all patients (100%) had resolution of their 

symptoms. Surgery for pancreas has moved all the way from open 

surgery to minimally invasive surgery. In high volume centers, 

minimally invasive surgery for pancreatic lesions including insulinomas 

can be performed with minimal morbidity and at least equal oncological 

outcomes [20]. 

 

Conclusion 

 

Insulinoma of the pancreas is a rare disease. There shall be high index of 

suspicion for this disorder in symptomatic individuals. Prompt diagnosis 

and management are pivotal in treating this disorder. Appropriate 

diagnostic and localizing investigations shall be performed. Surgery is 

the cornerstone of treatment and if adequately done can lead to cure. 

 

Study Limitations 

 

Our study had limitations of smaller sample size, retrospective nature 

and long span of the study duration; from 2011 to 2020 which can imply 

non-uniformity in the diagnostic and therapeutic management options. 
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