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lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
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 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
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 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
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miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
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jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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INSULINOMA OF THE TAIL OF THE PANCREAS – A CASE REPORT
Mucha Argjent1*, Pavlevska Elena1, Jovanoska Todorova Biljana1, Milenkovik Tatjana1, Bitoska Iskra1, Jovanovska 

Mishevska Sasa1.
1University Clinic for Endocrinology, diabetes and metabolic diseases, Medical Faculty, University “Sts. Cyril and Methodius”, Skopje, R. of North Macedonia.

Abstract.
Insulinoma is a rare neuroendocrine functional tumor of the 

pancreas of unknown etiology which manifests itself through 
hypoglycemic symptoms which resolve by administering 
glycose. Common autonomic symptoms of insulinoma 
include diaphroresis, tremor, and palpitations, whereas 
neuroglycopenenic symptoms include confusion, behavioural 
changes, personality changes, visual disturbances, seizure, 
and coma. In most cases, these are benign solitary tumors of 
the pancreas, and in 5% of the cases they are associated with 
MEN1 syndrome. A characteristic of the diagnosis is the 
presence of hypoglycemia, and increased levels of C-peptide 
and insulin. Further radiological verification (non-invasive 
imaging procedures: computed tomography and magnetic 
resonance imaging; and invasive modalities, such as endoscopic 
ultrasonography and arterial stimulation venous sampling) of 
the tumor are required as well as its surgical extraction. We 
present a case of a middle-aged male with history of recurrent 
hypoglycemic episodes with vertigo, sweating, tremors, 
anxiety, fatigue, and loss of consciousness, all of which resolved 
after eating food. The diagnoses were confirmed after we 
performed non-invasive imaging procedure, such as Computed 
Tomography and Magnetic Resonance Imaging. The patient 
underwent successful resection of the tumor, and his symptoms 
showed complete resolution. Despite the low incidence of 
these tumors, they should be suspected, in cases where the 
patient presents with repetitive hypoglycemic episodes, with 
symptoms, which resolve after eating a meal. Timely diagnosis 
and adequate treatment in most cases equals to complete 
withdrawal of symptoms.
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Introduction.

Insulinoma is a rare neuroendocrine functional tumor of 
unknown etiology, which is benign in its features but due to 
endogenous hyperinsulinemia is manifested by hypoglycemic 
episodes [1]. As many as 90% of insulinomas have been 
reported to be benign (usually small, well-encapsulated, solitary 
tumours), 90% are solitary, > 90% occur in intrapancreatic 
sites, and 90% are < 2 cm in diameter [2-4]. They are rarely 
associated with MEN1 syndrome (4-5%), and less than 10% are 
malignant. Insulinomas may occur at any age, mainly during 
the 5th decade of life, and show a slight female predominance 
[5]. The incidence is 1-32/1,000,000 cases annually [6]. Extra 
pancreatic insulinomas causing hypoglycemia are extremely 
rare (< 2%) and are most found in the duodenal wall [7]. The 
clinical presentation is with glycemic values <3.3 mmol/L 
and acute hypoglycemic symptoms that resolve after glucose 
administration [7].

Following biological and biochemical confirmation of an 
insulinoma, preoperative localization is sought using computed 
tomography (CT) [8], magnetic resonance imaging (MRI) 
[9], and endoscopic ultrasonography (EUS) [10,11]. Surgical 
resection is the primary treatment modality for insulinomas, and 
so accurate localization of the tumor before or during surgery 
is important. Intraoperative manual palpation of the pancreas 
by an experienced surgeon and intraoperative ultrasonography 
are both sensitive methods with which to localize insulinomas 
[12,13]. The presented case is a middle-aged male patient with 
history of recurrent hypoglycemic episodes accompanied by 
loss of consciousness, which had resolved after a successful 
resection of the tumorous changes.
Case Report.

A 62-year-old Caucasian male, presented at Outpatient Clinic, 
sought medical assistance due to vertigo, sweating, tremors, 
anxiety, fatigue, and loss of consciousness, with insidious onset 
over 4 weeks ago. The patient had already noted that his symptoms 
were ameliorated with eating. The patient did not have any 
history of chronic illness and surgeries and he was not receiving 
any drug therapy. The physical examination revealed afebrile 
patient, with blood pressure levels of 130/85mmHg, heart rate 
of 62 pulses/minute and SpO2 of 98%. The clinical examination 
did not reveal any abnormal findings and cardiorespiratory 
examinations were normal. Neurological examination did not 
reveal any focal deficit. His routine laboratory parameters were 
within the reference values. The patient underwent hormonal 
evaluation to assess the function of the pituitary, thyroid, and 
parathyroid glands. All findings were in reference values. Chest 
X-rays showed no abnormal findings. We performed these 
analyses for the differential diagnosis (among other things to 
rule out the diagnosis of MEN-1). The patient was advised to 
measure his glycemic levels during these episodes, and the 
measured values ranged between 1.6-2.5mmol/L during the 
given intervals. He was referred to an MRI of the abdomen, 
which presented a solitary oval change with clear margins at 
the tail of the pancreas with dimensions 21x16mm (Figures 1A, 
1B, 1C). The same change was verified with ultrasound as oval 
hypoechoic change at the tail of the pancreas in direction of 
the pancreatic hilum, and even a more descriptive image was 
obtained with a multiphase CT series which showed enhanced 
contrast - hyperdensity at the arterial phase (Figure 1D). The 
radiological evaluation of the change indicates insulinoma at the 
pancreatic tail. Afterwards the patient was subjected to a fasting 
test, during which we measured insulinemia, glycaemia and 
c-peptide from peripheral venous blood at intervals of half an 
hour due to initial glycemic value <3.3mmol/L. We interrupted 
the test at the fourth hour because of deterioration of the patient’s 
consciousness, presented with somnolence, decreased reflexes, 
and impaired cognition. The patient received an IV solution 
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of 5% dextrose and was given a meal. During the period from 
09:20 h to 13:50 h, his insulinemia was ranging from 10.41 to 
17.72 µIU/ml, glycemia ranging from 2.1 to 2.4 mmol/L and 
C-peptide levels ranging 2.47 – 3.75 ng/ml (Table 1). 

Table 1. Values of insulinemia, glycemia and c-peptide during the 
fasting test.
Hour Insulinemia Glycaemia C-peptide
09:20 h 17,72 µIU/ml 2.4 mmol/L 2.91 ng/ml
09:50 h 13.38 µIU/ml 2.1 mmol/L 2.86 ng/ml
10:20 h 13.73 µIU/ml 2.4 mmol/L 3.01 ng/ml
10:50 h 15.74 µIU/ml 2.4 mmol/L 3.17 ng/ml
11:20 h 14.83 µIU/ml 2.4 mmol/L 2.84 ng/ml
11:50 h 12.41 µIU/ml 2.4 mmol/L 2.78 ng/ml
12:20 h 10.41 µIU/ml 2.4 mmol/L 2.47 ng/ml
13:20 h 16.61 µIU/ml 2.4 mmol/L 3.23 ng/ml
13:50 h 16.61 µIU/ml 2.3 mmol/L 3.75 ng/ml

Figure 1. Different imaging modalities that point the lesion. (A) 
MRI-T1 reveals oval lesion in pancreatic tail, shows predominantly 
low signal intensity (white arrow). (B) High signal on fat-suppressed 
T2-weighted image (white arrow). (C) MRI T1with contrast: Same 
lesion with typical enhancement on post-contrast T1 (white arrow). 
(D) CT contrast enhanced: Well defined pancreatic tail focal lesion, 
presents homogenous arterial enhancement (white arrow).

The patient was advised to have an endoscopic ultrasound, but 
the patient refused to do it. We consulted digestive surgeon for 
possible resection of the tumor and the patient was advised to 
undergo urgent surgical treatment due to the increased frequency 
of the hypoglycemic episodes. After being discharged from our 
institution, the patient was referred to a digestive surgery clinic, 
where he underwent laparoscopic distal pancreatectomy with 
splenectomy, due to difficulties in perceiving spleen veins. The 
surgery was concluded without complications.

The retrieved operative material was forwarded for 
pathohistological examination, with reported macro- and 
microscopic findings, presented in figure 2. The operative 
material was provided in a vial containing a spleen segment 
and a pancreatic tail weighing 118.5 grams. Seven distinct 
spleen fragments were submitted in the same vial, the smallest 
measuring 2.5x2.1 cm, and the largest measuring 4x2.5x1.5 
cm. The spleen was 8x6x2.5 cm large, and cross sections 
showed congestive changes. The tail of the pancreas was 

5x2.5x2 cm in size. Serial sections of the pancreas revealed a 
1.2x1 cm solid whitish nodule. Representative samples were 
taken and embedded in 11 paraffin blocks for pathohistological 
analysis. Microscopic analysis of the samples taken from the 
pancreatic nodule demonstrated benign neoplasm arranged in 
trabecular, tubulo-acinar, and solid growth pattern. The cells 
displayed a monotonous appearance, with eosinophilic granular 
cytoplasm, round to slightly oval nuclei, and salt and pepper-
like chromatin. Additionally, neoplastic cells were separated by 
bands of collagenous, focally hyalinized tissue. The spleen was 
histologically unremarkable.

Figure 2. Histopathological appearance of Insulinoma. A) 
Photomicrograph of the tumor demonstrating trabecular, tubulo-
acinar, and solid growth pattern. (Haematoxylin-eosin, original 
magnification x 40) B) Photomicrograph of the cellular features of 
insulinoma. Neoplastic cells have eosinophilic granular cytoplasm, 
monotonous round to slightly oval nuclei and salt and pepper-like 
chromatin. (Haematoxylin-eosin, original magnification x 100).

Clinically, the patient follow-up exam three months after 
surgery showed complete resolution of the symptoms and 
fasting glycaemia values range between 5,5 – 6,8 mmol/L. 
Postoperative insulin and C-peptide levels were not measured 
because of symptomatic improvement.
Discussion.

The presented case depicts the diagnostic process and the 
intervention behind this rare tumor. Initially, more common 
causes of persistent hypoglycemia were excluded. The 
patient findings revealed the widely known Whipple’s triad: 
symptoms of hypoglycemia (in 85% of the cases), recorded 
low values of glycaemia during the symptoms and resolution 
of the symptoms after administering glycose. In our case, the 
symptoms of hypoglycemia were diplopia, tremor of the hands, 
palpitations. With lower values or persistence of hypoglycemia, 
confusion, amnesia, and loss of consciousness may ensue [14]. 
The persistence of hypoglycemia after initial treatment and the 
presence of the Whipple’s triad lead to suspicion of insulin-
secreting tumor. Insulinomas are diagnosed within less than 1.5 
years from initial occurrence of symptoms [15]. Differential 
diagnosis covers psychiatric disorders, hepatic illnesses, 
autoimmune hypoglycemia, nesidioblastosis, or another insulin 
producing extra pancreatic tumors [15,16].

The golden standard for diagnosis of insulinoma is the 72-hour 
fasting test, with sensitivity of 90-95%, which is conducted in 
hospital conditions under strict medical supervision. Depending 
on the patient’s symptoms, the levels of glycaemia, c-peptide 
and proinsulin are measured at different time intervals. The 
test is interpreted as positive if the values of glycaemia are 
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<2.2mmol/L, insulinemia > 10µIU/ml, c-peptide >2.5ng/ml and 
proinsulin ≥22 pmol/L [16].

Insulinomas are mostly benign solitary tumors of the pancreas. 
5% of the cases are associated with MEN1 syndrome, which 
includes hyperplasia of the parathyroid gland, adenoma of 
the hypophysis and neuroendocrine tumor of the pancreas or 
duodenum. MEN1 syndrome is an autosomal dominant disease 
caused by mutation of the MEN1 gene of the 11th chromosome. 
Insulinomas associated with MEN1 are multicentric and 
develop earlier compared to sporadic insulinomas. If we suspect 
insulinoma associated with MEN1, additional investigations 
and genetic analyses should be made [7,17].

Further diagnostics of insulinoma would involve investigations 
to confirm the lesion by imaging techniques. Computer 
tomography and magnetic resonance imaging are the methods 
of choice with sensitivity exceeding 90%. If the insulinoma 
is not visualized, the following are further visualization 
techniques which may be indicated: Endoscopic ultrasound, 
trans-abdominal ultrasound, PET/CT scan with gallium-68-
DoTa octreotate (Ga-DOTATATE) and somatostatin-receptor 
scintigraphy (Osteoscan SPECT). If these examinations are also 
negative, a selective arterial stimulation with calcium could 
be performed [18,19]. Imaging type may be limited to what is 
available at each institution.

Treatment of choice is surgical excision of the tumor, 
in most cases laparoscopically. In cases of difficult 
enucleation or malignant form of insulinoma, the approach 
is resection of the distal pancreas or the Whipple’s approach 
(pancreatoduodenectomy) [17,19]. In cases of malignant 
insulinomas, an aggressive medical approach is used for 
enhancing the quality of life by preventing hypoglycemic 
episodes and improving survival [18,19].

In patients in whom a pancreatic lesion has not been 
confirmed with certainty and/or who due to comorbidities 
cannot undergo surgical treatment, pharmacological therapy 
may be administered for a period of time, including Diazoxide, 
Hydrochlorothiazide, Everolimus in patients with metastatic 
insulogram as well as chemotherapy in malignant forms. In 
half of the cases, depending on the presence of somatostatin 
receptors subtype 2 of tumor cells, a somatostatin analogue is 
included in the treatment (octreotide, pasireotide, lanreotide) 
[20]. After the surgical removal of the tumor, in most of the 
patients the symptoms completely resolve [17,18].

In the geriatric population, particularly in those above the 
age of 75, the treatment plan can be medical or surgical. Due 
to the higher risks of surgical and postsurgical complications 
in this population, patients and physicians should engage in 
shared medical decision-making [17-19]. Operative mortality 
is described in 3.7% and major postoperative morbidity in 
33% of cases. The most common postoperative complications 
are pancreatitis, pancreatic pseudocysts, pancreatic leaks, and 
fistula [21-27].
Conclusion.

Insulinomas are a rare pancreatic endocrine tumor and 
disease but can threaten with severe neurologic damage and 
complications resulting from repeated hypoglycemia in patients. 
Insulinomas are a difficult diagnosis to make and require a high 

index of clinical suspicion focusing on the significant recurrent 
hypoglycemic episodes.

Despite the low incidence of these tumors, we should suspect 
them in cases where the patient presents with repetitive 
hypoglycemic episodes with symptoms, which resolve after 
eating a meal. Timely diagnosis and adequate treatment in most 
cases equals complete withdrawal of symptoms.
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