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SUMMARY

Introduction Insulinomas are the most common endocrine tumours of the pancreas. They are more
frequent in females, and they are commonly less than 2 cm in diameter. If conservative treatment of
typical clinical symptoms fails, detailed diagnostic procedures are necessary and surgical treatment is
indicated. The aim of this report was to emphasize the need of pancreatic resection when insulinoma is
poorly visualized during surgery and when it is not possible to perform intraoperative ultrasonography.
Case Outline A 27-year-old female patient suffered from hypoglycaemic episodes during physical
efforts and fasting periods. After examination, diagnostic procedures and preoperative preparation,
laparoscopic surgery was performed. The tumour was less than 10 mm in diameter, and it could not be
visualized during laparoscopic exploration. The body and the tail of the pancreas were mobilized using
ultrasound scissors and the resection was performed by two Endo GIA staplers. The surgical specimen
was removed in an endo-bag. The postoperative course was without complications and the glycemic
level was normalized. Macroscopic examination of the resected specimen showed a solitary, poorly
demarcated, dark grey lesion, 0.8 cm in diameter, with a solid consistence in comparison with the sur-
rounding gland tissue. Histological examination showed a poorly demarcated, subcapsular tissue in this
area, consisting of uniform, irregular, cubic and short cylindrical cells, organized in clusters with pseudo-
glandular and “zellballen” formations.

Conclusion In case when the insulinoma is so small in size that it cannot be visualized during opera-
tion, pancreas resection is a surgical procedure of choice. Laparoscopic surgery is preferred because of
less postoperative complications and faster recovery.
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INTRODUCTION

Paul Langerhans, a pathologist, published
his thesis in 1869 and described endocrine
pancreas, while in 1926, Dr. W. J. Mayo per-
formed the first surgery for insulinoma [1].
Insulinomas are the most common endocrine
tumours of the pancreas, and they are more fre-
quent in females. Usually they are small-sized,
and in about 90% of cases they are under 2 cm
in diameter, but they may be multiple, espe-
cially when they occur in the scope of multiple
endocrine neoplasia type 1 syndrome (MEN 1).
Large insulinomas are more likely to be malig-
nant, while the presence of metastatic malig-
nancy and infiltration into the surrounding
tissue are evidence of their malignancy. The
tumours are well-vascularized, whereas their
hormonal activity is not proportional to their
size [2, 3].

The diagnosis of insulinoma is based on
clinical signs and development of hypoglycae-
mic episodes after fasting or physical activity.
By using standard procedures, such as ultra-
sonography (US), computerized tomography

(CT), and magnetic resonance (MR), it is pre-
operatively possible to localize about 85% of
insulinomas [4, 5]. Selective angiography and
endoscopic ultrasonography provide even bet-
ter chances for localization. A very effective
method for tumour localization is vein cath-
eterization and assessment of hormone con-
centration within them, but the procedure is
complex and generally used only in cases when
the tumour has not been localized [6].

Indications for insulinoma surgery are made
after detailed examination of clinical signs and
symptoms, establishing the diagnosis, and fail-
ure of conservative treatment. The surgery may
be done by enucleation, distal pancreatectomy,
or by duodenopancreatectomy. Laparoscopic
approach provides easy visualization of the pan-
creas and of large tumours [7]. The postoperative
course is much easier and the recovery signifi-
cantly shorter than in standard laparotomy.

Aim of this report was to emphasize the
need of pancreatic resection when insulinoma
is poorly visualized during surgery and when it
is not possible to perform intraoperative ultra-
sonography.
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CASE REPORT

A 23-year-old female patient was admitted to the Clinic of
Infectious Diseases in Novi Sad due to acute gastroenteri-
tis and fever. During hospitalization, the patient presented
with coma, hypoglycaemia (1.9 mmol/l), and an endocri-
nologist was consulted for further diagnosis. Anamnestic
data revealed that the patient showed symptoms of hypo-
glycaemia in the last two years. On several occasions, the
ambulance was called for emergency help, and after receiv-
ing concentrated carbohydrates or intravenous hypertonic
glucose, the symptoms disappeared.

Further investigation was performed at the Endocrin-
ology Clinic in Novi Sad. On several occasions fasting
hypoglycaemia was registered, as well as episodes of hypo-
glycaemia during the day, with high values of insulinemia
(IRI), C-peptides, and pathological values of the glycaemic
index (IRI/glycaemic ratio). The patient underwent further
examinations, and as other causes of the hypoglycaemic
syndrome were excluded, the diagnosis of multiple endocri-
ne neoplasia (MEN) was made. After toxicological analysis,
oral hypoglycaemic agents, from the group of sulphonylurea
were discontinued. A 72-hour fasting test was planned, but
it was terminated after a few hours, due to clinical symp-
toms of hypoglycaemia, whereas the laboratory measured
glycaemic value was 1.7 mmol/l. After the diagnosis was
biochemically confirmed, morphological diagnosis was
made using US, CT and MR of the abdomen. However, no
clear localization of the lesion was obtained.

Considering a clear clinical picture and biochemical
confirmation, our patient was referred for further mor-
phological diagnosis to the Military Medical Academy
in Belgrade. She underwent endoscopic US of the abdo-
men and a 7x10 mm pancreatic tail lesion was revealed.
After that, arterial Ca stimulation venous sampling (ASVS)
method was performed. Arterial stimulation was done
using 0.021 mEq of Ca per kg of body weight through the
proximal and distal splenic artery, gastroduodenal, and
superior mesenteric arteries. After stimulation through
the proximal and distal splenic arteries, maximum peaks
of insulinemia were 8.42 and 2.7 folds, while stimulation
through gastroduodenal and superior mesenteric arter-
ies did not induce increase in the concentration of insulin
higher than 2 fold. This finding showed that insulinoma
was localized in the tail of the pancreas.

The laparoscopic surgery started by creating a pneumo-
peritoneum of 12 mm Hg through an incision of the skin
above the umbilical level. An 11 mm optical trocar was
placed into the abdomen for exploration, but no patholog-
ical changes were found. Additional 11 mm trocars were
placed in the midclavicular line, subcostally to the right,
and in the axillary line to the left at the umbilical level. One
5 mm trocar was placed in the anterior axillary line to the
right at the umbilical level for aspiration. The hepatic flex-
ure of the colon was mobilized and the gastro-colonic lig-
ament was opened using ultrasonic scissors, which were
further used for preparation. The anterior part of the pan-
creas was visualized, but the lesion could not be seen, due
to its size of 7-10 mm. The anterior edge of the pancre-
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Figure 3. Tumorous tissue with the surrounding exocrine pancreas and
enlarged islets of Langerhans (PAS, X5)

atic tail and body were exposed and the inferior side was
approached. Dissection of the hepatic vein was performed
using US scissors, in order to move to the superior edge of
the pancreas at the neck level. Then, dissection was contin-
ued to the spleen, which remained in situ. After the body
and the tail were completely dissected (Figure 1), pancreatic
resection was performed at the neck level using two Endo-
GIA staplers. Minimal bleeding from the resection mar-
gin was controlled by US scissors. The resected segment
was put into a plastic bag and pulled out through a small
incision. Drains were placed locally and into the Douglas
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creek. The postoperative course was uneventful and intes-
tinal peristalsis was maintained. The patient started tak-
ing fluids the next day, and after that food as well. Drains
were removed as well as the remaining sutures (Figure 2).

During the postoperative period, no hypoglycae-
mic episodes were noted, but expected hyperglycaemia
was recorded. It was the consequence of contra-insulin
hormones production, but also of long-term pancreatic
beta-cells suppression by excessive tumour cells insulin
production.

The removed tissue included pancreatic tissue with
the surrounding fatty tissue and marked resection edge
of 10x4x1.5 cm in size. On the junction of the anterior
two thirds and the posterior third of the resected tissue,
an unclearly marked dark-grey area was found, 0.8 cm in
diameter, somewhat harder in consistency than the sur-
rounding gland tissue (Figure 3).

Within the histopathologically analyzed section of the
described area, a relatively unclearly marked, subcapsular
tissue was found, consisting of uniform, irregular, cubic
and low cylindrical cells arranged in stripes, of pseudo-
glandular and “zellballen” pattern. Mitoses were not found
in the examined cells. A fine, connective stroma was found
among the cells. Between the described field and the exog-
enous pancreas, a border, consisting of degenerated cells
of the exocrine pancreas, was identified.

DISCUSSION

Treatment of rare benign pancreatic insulinomas is sur-
gical. Good treatment outcome is achieved in 90% of
patients [7]. Surgical procedures used in the treatment
of pancreatic insulinomas include resection surgeries,
whereas depending on the localization, size and morpho-
logical characteristics of the tumour, enucleation or pan-
creatic resection (for example distal pancreatectomy) are
performed. Enucleation is performed for solitary insulino-
mas, well-encapsulated, under 4 mm in diameter, and dis-
tant from the main pancreatic duct [8].

Laparotomy provides good visualization of the pancreas,
so most insulinomas are easily identified either directly, by
inspection, as pinkish-brown areas, or indirectly, by pal-
pation, being firmer in consistency than the surround-
ing tissue. Intraoperative US exploration provides 100%
diagnosis of insulinomas. The sensitivity of intraopera-
tive ultrasonography in localizing insulinomas is 88% [9].
Pancreatic ultrasonography during surgery identifies the
distance between the insulinoma and the main pancreatic
duct, and it is easier to decide whether to perform laparo-
scopic enucleation or pancreatic resection. However, ultra-
sonography is most important in laparoscopic surgery of
pancreatic insulinomas, because in this surgical procedure
palpation is not possible. This diagnostic method requires
special equipment, and in cases when it is not at disposal,
one should focus on precise preoperative localization of
insulinomas within the pancreas.

When the diagnosis of hormonally active insulinoma is
established based on clinical picture and biochemical tests,

the localization of insulinoma within the pancreatic tissue
is performed by US, CT, MR, selective angiography, soma-
tostatin receptor scintigraphy and trans-gastric endoscopic
ultrasound [10]. If the localization of insulinoma is not
identified by the above-mentioned techniques, Doppman,
the arterial stimulation venous sampling (ASVS) method
is used. ASVS is the most sensitive method in preoperative
localization of insulinomas with accuracy of 88-100% [11,
12]. The test includes catheter positioning through the fem-
oral artery into the gastroduodenal, superior mesenteric
and splenic arteries. Calcium gluconate (0.025 mEq/kg)
is injected directly into the branches, and venous blood
samples are obtained from the right hepatic vein. Two-fold
increase in the insulin level in the sample taken from the
right hepatic vein represents a positive test finding [11].

Considering the fact that intraoperative ultrasonogra-
phy in laparoscopic surgery, the most sensitive method in
localization of insulinomas, is not available to us at this
time, we are forced to perform ASVS preoperatively. A
positive finding of this test, without accurate preoperative
localization of insulinomas by other diagnostic techniques,
is the only indication to perform “blind” resection of the
pancreas, especially by laparoscopy [13]. Despite the fact
that the tumour was under 4 cm in diameter, pancreatic
resection was our surgical treatment of choice, because we
had no data about its localization in regard to the main
pancreatic duct [8].

Exact localization of the insulinoma in laparoscopic sur-
gery is of great importance, not only because palpation is
not possible, but also because of the surgical technique,
that is positioning the patient for surgical procedure on
the OR table and placement of trocars.

Better cosmetic results, less postoperative pain, shorter
hospital stay, faster recovery and return to normal life activ-
ities, are advantages of all laparoscopic surgeries, which
encouraged us to choose this surgical procedure [14,
15]. Pancreatic surgery belongs to the group of the most
demanding operative procedures in abdominal surgery with
numerous respiratory complications (atelectasis and pneu-
monia), so faster recovery and fewer respiratory disorders
established in cholecystectomies [16] were among reasons
to choose laparoscopic surgical approach in our patient.

In 1995, Gagner and associates performed distal pan-
createctomies for insulinoma using an endoscopic linear
stapler [17]. Distal laparoscopic pancreatectomies, with
preservation of the spleen, last from 2.5 to 5 hours [8, 10,
17], and it was the time we needed to perform the surgery.

Morbidity of laparoscopic surgery is comparable to the
open method [14], whereas pancreatic fistula is the most
common and most important postoperative complication.

Histopathological analysis after surgery is of utmost
importance, but uneventful postoperative course is much
more important for patients, so that is why they stay in
the hospital for some time under medical supervision of
internists-endocrinologists.

In case when the insulinoma is so small in size that it
cannot be visualized during operation, pancreas resection
is a surgical procedure of choice. Laparoscopic surgery is
preferred because of less postoperative complications and
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faster recovery. Laparoscopic pancreatic resection for insu-
linoma is performed safely, with spleen and splenic blood
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JNlanapocKoncKa pecekuuja KOpnopoKayganHor naHKkpeaca 36or MHCYIMHOMA

PapgosaH LisujaHosuh', [lejaH MeaHos!, MuneHa Mutpoeuh?, Matunaa honaw®, [lejaH Metposuh’, Onusepa Tewnh*

'KnuHviKa 3a abBoMUHanHy, eHAOKPUHY 1 TPaHCMNaHTaLUMOHy Xupyprujy, KnnHuuku ueHTap BojsoguHe, Hosu Cag, Cp6uja;
2KnuHviKa 3a eHLOKpuHonorujy, anjabetec n 6onect metabonunama, KnuHuykm uextap BojsoguHe, Hosu Cag, Cpbuja;
3LleHTap 3a natonorujy u xuctonorujy, Knuuuuku LeHTap BojsoguHe, Hosun Cag, Cp6uja;

‘Operbetbe 3a pagroTepanujy, IHCTUTYT 3a oHKonorujy BojsoguHe, Hoeu Cag, Cpbuja

KPATAK CAQPXA)J

YBop VIHCynHOM je Hajuelwhiv eHAOKPYIHY TYMOP NaHKpeaca ¢
Behom yyectanowhy Kog ocoba xeHckor nona. Y 90% cnyuaje-
Ba NPEYHNK NHCYNIMHOMa je Matbyi of 2 cm. iHanKauwja 3a one-
paumjy ce nocTaB/ba HAKOH HeyCrneLwwHOr KOH3epBaTUBHOT Jie-
Yera, TUMUYHUX KITIMHUYKUX CUMNTOMa U AeTalbHUX JujarHo-
cTnuKkmx npernega. OBrM nprkasom xenena ce nctahm Heon-
XO[HOCT peceKkumje NaHKpeaca Kaja je oTexaHo npeno3Hasa-
tbe MHCY/IMHOMa TOKOM onepavuje, y yCnoBrMa Kafa je UHTpa-
onepaLmoHa coHorpaduja HeJoCTyMHa.

Mpuka3 6onecHuka *KeHa cTapa 27 rofuHa je y aHaMmHe3u Ha-
BeJia NojaBy XMMNOMIMKEMUJCKUX KpU3a HAKOH Nepriofa rnafo-
Batba 1 TOKOM du3nyKor Hanopa. O6aB/beHO je fieTasbHo ncnu-
TUBatbe 1 NOCTaB/beHa AnjarHO3a MHCYNIMHOMA. XMPYPLLIKM 3a-
XBaT je 13BPLUEH NlanapocKoncku. Ekcnnopauumjom ce Huje mo-
rao NOTBPAUTM TYMOP Yuju je NpeyHnK Marbu og 10 mm, Te cy
YNTpa3ByyYHUM Makasama MoOWAMCaHY TeNo 1 pen NaHKpea-
ca, a pecekuuja je n3BeaeHa ca e endo-GIA. MNpenapart je oa-
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CTpatbeH eHAo-KkecoMm. MocTonepaymroHn ToK je mpoTekao 6e3
KOMM/MKaLwja, a HUBO MKeMYje ce HOpMann3oBao. Y pecewy-
paHoMm feny naHKpeaca MakpOCKOMCKM je YOUEHO CONUTapHO,
HejacHO orpaH14YeHo, MPKOCKBKacTO Nosbe npeyHuka 0,8 cm,
HelwTo YBpLIhe KOH3UCTEHLMje Y OOHOCY Ha OKOJTHO Xne3aa-
HO TKVBO. XMCTOMOLKMM NPErNefoM ce Y ON1CaHOM Nosby Ha-
N1a3ni0 HejacHO orpaHnyeHo cybKkancynapHo TK1BO, carpahe-
HO of} YHUDOPMHMX, HEMPABUHUX KOLIKACTWX U HUCKO LUNH-
ApvuHux henwvja pacnopeheHux y Tpake, nceyaornaHaynapHe
1 13B. zellballen dopmauyje.

3aKs/byuaK YKONMKO je UHCYNIMHOM Masle BENYUHE, Te Ce He
MOXe YOUMTI TOKOM onepaLyje, pecekLmja naHKkpeaca je me-
Tofia M360pa y XMPYPLLKOM Jleyetby. JlanapocKoNcKuy npucTyn
je noxerbaH 360r Marer 6poja MOCTONEPaLMOHMNX KOMI/IMKa-
umja 1 6p>Ker onopasKka b6onecHUKa.

KrbyuHe peun: HCynMHOM; nanapoCcKoncka XMpypruja; Xmno-
rMKeMmjcKa Koma
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