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Rezumat

In perioada 1993 - 2021 in cadrul Catedrei Chirurgie nr.2, IMSP SCR ,, Timofei Mosneaga” au fost internati si operati 15 pacienti,
cu varsta medie 47 ani (limitele absolute 36-73 ani), cu diagnosticul de tumoare neuroendocrind pancreaticd (TNEP) ,,Insu-
linom pancreatic”. Diagnosticul a fost stabilit tardiv, datoritd simptomatologiei neurologice severe, care a condus la adresdri i
interndri anterioare in serviciile de neurologie, psihiatrie si endocrinologie. Simptomatologia insulinomului pancreatic a fost
predominatd de simptomele neuroglicopenice, adrenergice si digestive. Diagnosticul de laborator a suspectat prezenta tumorii
prin intermediul aprecierii nivelului glucozei serice scazute, cresterea insulinei serice si peptidului C. Localizarea tumorii a
fost stabilitd prin urmdtoarele metode imagistice: USG abdominald, CT in regim standard si angiografic, RMN. Interventiile
chirurgicale efectuate au fost: pancreatectomie corporo — caudald cu prezervarea splinei 5(33,33%) cazuri, pancreatectomie
corporo - caudald fird prezervarea splinei - 4(26,67%) cazuri si enuclearea tumorii - 6 (40,0%) cazuri. Diagnosticul de insu-
linom pancreatic a fost confirmat postoperator in toate cazurile prin efectuarea examenului histopatologic al tesuturilor rezecate.

Cuvinte-cheie: insulinom pancreatic, diagnostic, tratament

Summary
Pancreatic insulinoma. Diagnosis and treatment

In the period 1993 - 2021 within the Department of Surgery no. 2, IMSP SCR ,,Timofei Mosneaga” 15 patients were hospitalized
and operated on (including one patient with recurrent insulinoma - over 8 years old), average age 49.2 years (absolute limits
36- 73 years old), with the diagnosis of pancreatic neuroendocrine tumor (PNEP) ,, Pancreatic insulinoma’”. The diagnosis was
established late, due to the severe neurological symptoms, which led to earlier referrals and admissions to the neurology, psy-
chiatry and endocrinology services. The symptomatology of pancreatic insulinoma was dominated by neuroglycopenic, adren-
ergic and digestive symptoms. The laboratory diagnosis suspected the presence of the tumor by assessing the low serum glucose
level, the increase in serum insulin and C peptide. The location of the tumor was established by the following imaging methods:
abdominal USG, CT in standard and angiographic mode, MRI. The surgical interventions performed were: corporo-caudal
pancreatectomy with spleen preservation 5 (33.33%) cases, corporo-caudal pancreatectomy without spleen preservation - 4
(26.67%) cases and tumor enucleation - 6 (40.0%) cases. The diagnosis of pancreatic insulinoma was confirmed postoperatively
in all cases by performing histopathological examination of the resected tissues.

Keywords: pancreatic insulinoma, diagnosis, treatment

Pe3tome
Uncynunoma noosxcenydounoii seenesvt. JJuaznocmuxa u neuexue

B nepuod ¢ 1993 no 2021 200 Ha kagpedpe xupypeuu Ne 2, PKB « Tumogpeit Mowirsiea» 2ocnumanu3uposano u onepuposano 15
6onvHvix (6 mom uucse 1 60MvHOL ¢ PeUyUOUBOM UHCYIUHOMDL - cmapude 8 siem), cpednuti 6o3pacm 49,2 eoda (abconomuoie
npedenvt 36-73 200a), ¢ OUAZHO30M: HELPOIHOOKPUHHAS ONYXOMb NOONHELYOOUHOTL Hene3vl - « IHCynuHoMa noduceny0ouHol
ncenesvl». [luaznos Ol ycmanoeseH no30HO0 U3-34 8blPaANEHHOL HEBPOT02UHECKOL CUMNIMOMAMUKY, YO Npueesno K 6osee
paHHemy 00pauieHuo 1 20CNUMAanu3auuu 6 HeepoIoZU1ecKy o, NCUXUAMPUUECKYI0 U IHOOKPUHONO2UUECKYI0 C/yxObL. B
CUMNIMOMANUKe UHCYTUHOMbL NOOXENYOOUHOLL JHcene3vl nPeobnadanu HelipoeiuKoneHuveckue, aopeHepeueckue U nuuje-
sapumenvHuie cumnmomot. J1a60pamopHas OuazHOCMUKA - OUeHKA HU3K020 YPOBHS 2NIH0K03bl 6 CblOPOMKe, NOBbIUEHUS
coLeopomourozo uncynuna u nenmuda C. Jloxanusayus onyxonu ycmanasnueanacs cedyiouiumu memooamu eusyanu-
sayuu: Y3 6prownoti nonocmu, KT 6 cmandapmuom u ameuoepagpuueckom pexcumax, MPT. Bononnervl onepamugHvle
BMeULAMENLCMBA: Pe3EKUUST MeTIA U XB0CTA NOONHeLYOOUHOT Jiceie3vl ¢ COXpaneHuem cenedeHku - 5 (33,33%), pesexuyust mena
U x60cma noodHeny0ouHotl Hene3vl 6e3 coxparenus cenesenxu - 4 (26,67%) u snyxneavyus onyxonu - 6 (40,0%). Juazros um-
CYTIUHOMDbL NOOHCETYOOUHOLL Hcere3bl Obil NOOMEEPHOeH 8 NOCTIEONEPAUUOHHOM NEPUOOE B0 BCEX CILYHASLX NYMeM NPOBedeHUs
2UCONAMOI02U1ecK020 UCCTIE008AHUS Pe3elUPOBAHHBIX MKAHE.

Kntouesvie cnosa: UHcynuHoma I’lO()JfCE/ZyaOWHOI;l Jenesnl, auaZHocmuKa, JleyeHue
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DISCIPLINI

Introducere. Insulinoamele sunt tumori neuro-
endocrine functionale pancreatice cu o incidenta de
1-4 cazuri per milion populatie pe an. Desi sunt rare,
totusi reprezintd cea mai frecventa forma de tumori
functionale pancreatice[5]. Insulinoamele apar de
obicei sporadic, dar intr-un numar mic de cazuri se
prezinta ca parte a unui sindrom mostenit, cel mai
frecvent ca o componenta a neoplaziei endocrine
multiple tip 1 (MEN-1; <5%) si mai rar in boala von
Hippel-Lindau (VHL), neurofibromatoza 1 (NF-1) si
scleroza tuberoasa (TS) [14]. Ca regula insulinoamele
reprezinta tumori benigne, dar pind la 10% din cazuri
sunt tumori maligne, iar 5% metastazeaza[39].

Tumorigeneza a TNEP implica o acumulare de
numeroase evenimente genetice, inclusiv activarea
oncogenelor si inactivarea genelor supresoare tu-
morale. Este cunoscut faptul ca o crestere cronica a
nivelului de glucoza induce proliferarea celulelor b
pancreatice. Mutatiile genetice care imita stimularea
glucozei pot promova proliferarea celulelor endocri-
ne rezultand dezvoltarea TNEP. De asemenea, mutatii
inactivante in MEN 1, o gend ce codifica menina care
controleaza progresia ciclului G1/S, sunt frecvente la
pacientii TNEP sporadice (44%). Mai mult, mutatiile
in genele de control al daunelor ADN, cum ar fi
DAXX (death domain associated protein), sunt, de
asemenea, legate de TNEP (43%). DAXX induce p53
si opreste mitoza [40]DAXX/ATRX, and the mamma-
lian target of rapamycin (mTOR. Incidenta ridicata a
mutatiilor DAXX in TNEP indica afectarea progresiei
G1/S controlate de p53 in dezvoltarea tumorii [37]
CDKN2A/p16, TP53, SMAD4/DPC4, DAXX, ATRX,
PTEN, Bcl2, and RB1 by immunohistochemistry and/
or targeted exomic sequencing in surgically resected
specimens of 9 small cell NECs, 10 large cell NECs,
and 11 well-differentiated neuroendocrine tumors
(PanNETs.

Material si metode. Studiul dat se bazeaza
pe datele a 15 pacienti internati si operati in cadrul
Clinicii Chirurgie nr. 2 a Spitalului Clinic Republicanin
perioada 1992-2021 cu varsta medie 47 ani (limitele
absolute 36 - 73 ani), cu diagnosticul de ,Insulinom
pancreatic”. Diagnosticul, datoritd simptomaticii
neuro - psihice severe, care a condus la adresari si
internari anterioare in serviciile de neurologie, psihi-
atrie si endocrinologie, a fost stabilit tardiv.

Scopul lucrarii a constat in studierea
particularitatilor clinico paraclinice, analiza rezul-
tatelor tratamentului chirurgical contemporan al
pacientilor cu insulinom pancreatic.

Sarcinile specifice propuse: determinarea simp-
tomatologiei pacientilor cu insulinom pancreatic;
aprecierea sensibilitatii metodelor de laborator a
pacientilor cu insulinom pancreatic; determinarea
sensibilitatii metodelor instrumentale de diagnostic
al pacientilor cu tumoare pancreatica neuroendocri-

na ,Insulinom pancreatic”’, in comparatie cu datele
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din sursele bibliografice specializate; aprecierea
tehnicelor, rezultatelor tratamentului chirurgical si
evolutiei post- operatorie a pacientilor cu insulinom
pancreatic.

Rezultate si discutii. Varsta medie de depistare
a tumorilor a fost de 47 ani (limitele absolute 36 - 73
ani), iar repartizarea pe sexe a fost urmatoarea: 12
(80,0%) persoane de sex feminin si 3 (20%) de sex
masculin, in literatura de specialitate stipulandu-
se o repartizare pe sexe de 60% la 40% in favoarea
sexului feminin, iar varsta cu o incidenta mai mare
fiind intre decada a treia si a cincea de viata [16]
originating in the pancreas, difficult to diagnose
and to treat. Due to its rarity, insulinomas are a not
well-known pathological entity; thus, the diagnos-
tic process is frequently a medical challenge with
many possible differential diagnoses. The diagnostic
process varies between non-invasive procedures,
such as the fasting test or imaging techniques, and
invasive ones. Insulinomas are rarely malignant, but
the glycemic imbalance correlated with this tumor
can frequently alter the quality of life of the patients
and the consequent hypoglycemia can be extremely
dangerous. Moreover, insulinomas can be associated
with different genetic syndromes, such as Multi-
ple Endocrine Neoplasia 1, accompanied by other
specific symptoms. There are many different treat-
ment strategies, depending on the need to control
symptoms or control diseases progression, the only
curative one being surgery. Methods and results: We
reviewed the evidences present in the literature on
insulinomas and reported its main clinical characte-
ristics and management strategies. Conclusion: The
aim of this review of the literature is to present the
current knowledge on insulinomas, exploring the
main clinical characteristics, the diagnostic tools,
and the therapeutic strategies.»»author»:[{«droppi
ng-particle»»»»family»:»Maggio»,»given»»l.»»non-
dropping-particle»:»»»parse-names»:false »suffix»:»
»},{«dropping-particle»»»»family»»Mollica»»given»:
»V.» »non-dropping-particle»:»»,»parse-names»:false
»suffixns} {«dropping-particle»»» »family»»Brighi»-
»given»»N.»,»non-dropping-particle»:»» »parse-
names»:false»suffix»»»},{«dropping-particle»»»,»
family»:»Lamberti»,»given»»G.»,»non-dropping-
particle»:»»,»parse-names»:false»suffix»:»»} {«dropp
ing-particle»:»» »family»:»Manuzzi»»given»»L.y,»n
on-dropping-particle»:»» »parse-names»:false»suffi-
x»»»}{«dropping-particle»»»»family»»Ricci» »given»
»A. D»»non-dropping-particle»:»»»parse-names»:fal
se»suffix»»»}{«dropping-particle»»»»family»»Camp
ana»»given»:»D.x»non-dropping-particle»»»»parse-
names»:false,»suffix»»»}],»container-title»:»Journal
of Endocrinological Investigation»,»id»:»ITEM-
T»,»issue»:»2»,»issued»:{«date-
parts»:[[«2020»]]}»title»:»The functioning side of the
pancreas: a review on insulinomas»»type»:»article»,
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»volume»:»43»},»uris»:[«http://www.mendeley.com/
documents/?uuid=896a1334-f02b-3104-bc4d-ffd5ef
96681c»]}],»mendeley»{«formattedCitation»»[16]»»
plainTextFormattedCitation»:»[16]»»previouslyForm
attedCitation»:»[6]»},»properties»:{«notelndex»:0},»sc
hema»:»https://github.com/citation-style-language/
schema/raw/master/csl-citation.json»}.

Media duratei manifestarilor clinice pana la
stabilirea unui diagnostic de lucru a fost de 3,02 ani
(tabelul 1), media raportata in studiile de specialitate
fiind 1,5 [10] ani dar se poate prelungi pina la 4 ani
la 20% din pacienti [22] adresarea primara fiind in
sectiile de neurologie [20] .

Tabelul 1.
Durata evolutiei clinice pand la diagnostic
Timpul de la debut Nr. cazuri Procentajul
<0,5ani 1 6,67 %
0,5-2ani 5 3333 %
2-4ani 4 26,67 %
4 -6 ani 4 26,67 %
6 -8 ani 1 6,67 %

Severitatea simptomatologiei in cazurile studi-
ate este direct proportionala cu durata intervalului
de timp pana la depistare si invers proportionala cu
varsta pacientilor.

Simptomele consecutive hipoglicemiei sunt
clasificate in 2 categorii majore: autonome si neuro-
glicopenice [32]. Cele autonome apar la o scaderea
rapida a nivelului de glucoza sub 3,3 mmol/I (60mg/
dl)in sange, agravandu-se la o glicemie sub 2,8 mmol
(50mg/dl) [20] ca rezultat al eliberdrii reflectorii de
catecolamine si acetilcolina [38]hypoglycemic coma.
Chronic hypoglycemia leads to irreversible changes
in the central nervous system, while forced frequent
meals with high carbohydrate content in order to
correct hypoglycemia significantly increases body
weight, until morbid obesity develops. Hence, the
hypoglycemic syndrome is a topical problem of con-
temporary medicine. Insulinoma is the most common
cause of pancreatogenous hypoglycemia in patients
without diabetes mellitus. Exogenous administration
of hypoglycemic agents, severe multiple organ and
tumor pathologies, sequelae of bariatric surgery, de-
ficiency of contrainsular hormones, genetically deter-
mined enzyme disorders and autoimmune diseases
may also cause the hypoglycemic syndrome.The pri-
mary diagnostic tasks determining the choice of the
treatment approach involve confirming the hypogly-
cemic syndrome and determining its etiology. The
test after 3-day-long fasting and other tests are used
for this purpose. In this review, we discuss the main
causes and features of pathogenesis of the hypogly-
cemic syndrome, as well as criteria of differential
diagnosis and the possibility of introducing new dia-
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gnostic tests and markers.»,»author»:[{«dropping-pa
rticle»»» »family»:»Yukina»,»given»»Marina Y.»,»non-
dropping-particle»:»»,»parse-names»:false »suffix»:»»
}{«dropping-particle»»»»family»»Nuralieva»»given
»»Nurana F.»,»non-dropping-particle»:»»,»parse-nam
es»false»suffix»»»},{«dropping-particle»»»»family
»»Troshina»,»given»»Ekaterina A.»,»non-dropping-
particle»:»» »parse-names»:false»suffix»:»»},{«drop
ping-particle»»»»family»:»Kuznetsov»»given»:»Nik
olay S.w,»non-dropping-particle»»»»parse-names»:
false,»suffix»»»} {«dropping-particle»»» »family»:»P
latonova»,»given»:»Nadezhda M.»,»non-dropping-
particle»:»» »parse-names»:false,»suffix»»»}],»conta
iner-title»:»Problems of Endocrinology»,»id»»ITEM-
1»»issuen»d»»issued»{«date-parts»:[[«2017»»9»»19
»]1},»page»»245-256» »publisher»:»Meditsinax »titlex:
»The hypoglycemic syndrome (insulinoma. Gravitatea
simptomelor autonome suntinvers proportionale cu
progresia hipoglicemiei, fiind cel mai bine pronuntate
la debut acut. Manifestarile autonome, atunci cand
sunt prezente, preced manifestdrile neuroglicope-
nice, functionand astfel ca un sistem de avertizare
timpurie [31].

In lotul studiat simptomele majore au fost
cele neuropsihice - dominante in 5 (33,34%)
cazuri, simptome adrenergice — dominante in 8
(53,33%) cazuri si simptome digestive — dominante
in 2 (13,33%), iar distributia lor printre cazuri fiind
urmatoarea:

Din simptome neuroglicopenice, crizele hipogli-
cemice cu pierderea cunostintei au fostin 11(73,33%)
cazuri. Convulsii, fatigabilitate, ameteli si cefalee
au fost in 8 (53,33%) cazuri. Tulburdri de memorie,
atentie, vorbire cu agitatie, neliniste si confuzii au
fost in 5 (33,33%) cazuri; Tulburari motrice si cogni-
tive, somnolentd, parestezii a membrelor inferioare
si superioare, au fost prezente in 2 (13,33%) cazuri.

Din simptomele adrenergice s-au inregistrat
transpiratii profuze in 9 (60,0%) cazuri, tremor cu
palpitatii si paloare in 6 (40,0%) cazuri, dureri precor-
diale in 5 (33,33%) cazuri si dispnee in 1 (6,67%) caz.

Simptome digestive s-au evidentiat prin discon-
fortabdominal, dureri epigastrale, greturiin 5 (33,33%)
cazuri, senzatii de foame intensa in 8 (53,33%) cazuri si
vome -2 (13,33%) cazuri. Obezitatea a fost susceptibila
de a se asocia cu insulinomul la 5 (33,33%) pacienti.
Manifestari Cushingoide, 1 (6,67%) caz, au fost deter-
minate de administrarea zilnica a corticosteroizilor
precum si de maladia in cauza.

Cu toate acestea, atunci cand exista o disfunctie
simpatica (de exemplu, neuropatie autonoma diabe-
ticd) sau cand sunt utilizate blocante adrenergice fie
colinergice, aceste semne si simptome pot ramane
neobservate [31].

Prezentarea clinica patognomonica este cu-
noscuta sub denumirea de ,triada lui Whipple” [20,
22,34]:
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« simptome si semne de hipoglicemie,
+ glucoza plasmatica < 3 mmol/L (55 mg/dL)
+ rezolutia simptomelor dupa administrarea
de glucoza si corectarea hipoglicemiei.

Simptomele apar in mod obisnuit ca urmare a
postului sau a exercitiilor fizice atunci cand nivelurile
glicemice incep sa scada fiziologic, dar in unele ca-
zuri, ele se pot dezvolta fard nicio legatura cu aportul
alimentar sau postprandial [16, 35]originating in the
pancreas, difficult to diagnose and to treat. Due to its
rarity, insulinomas are a not well-known pathological
entity; thus, the diagnostic process is frequently a
medical challenge with many possible differential
diagnoses. The diagnostic process varies between
non-invasive procedures, such as the fasting test or
imaging techniques, and invasive ones. Insulinomas
are rarely malignant, but the glycemic imbalance
correlated with this tumor can frequently alter the
quality of life of the patients and the consequent
hypoglycemia can be extremely dangerous. Moreo-
ver, insulinomas can be associated with different
genetic syndromes, such as Multiple Endocrine Ne-
oplasia 1,accompanied by other specific symptoms.
There are many different treatment strategies, de-
pending on the need to control symptoms or control
diseases progression, the only curative one being
surgery. Methods and results: We reviewed the evi-
dences present in the literature on insulinomas and
reported its main clinical characteristics and manage-
ment strategies. Conclusion: The aim of this review of
the literature is to present the current knowledge on
insulinomas, exploring the main clinical characteris-
tics, the diagnostic tools, and the therapeutic strateg
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elndex”:0},'schema”:"https://github.com/citation-
style-language/schema/raw/master/csl-citation.
json”}. In literatura de specialitate s-au raportat si
cazuri de paroxisme hipertensive care au cedat dupad
interventie chirurgicala. Aceste paroxisme au fost
explicate fie prin eliberarea brusca de catecolamine,
fie prin efectul de retentie sodica produsa de insu-
lind [12]. Severitatea simptomelor nu este legatd de
malignitatea sau dimensiunea tumorii. Episoadele
simptomatice pot fi intermitente, oglindind secretia
inconstanta de insulina de catre tumora, dar pe ma-
sura ce tumora progreseaza, pot deveni persistente
si mai frecvente [30]. Ar trebui facuta o distinctie
majora intre pacientii cu insulinom, o hipoglicemia
pancreatogena noninsulinomica, o hipoglicemie
care apare dupa diverse interventii chirurgicale de
bypass gastric pentru obezitate [18] si o eventuala
nesidioblastoza [41].

Conform ghidurilor Societatii Europene a Tumo-
rilor Neuroendocrine (ENETS) din 2016 [7] diagnos-
ticul de insulinom se stabileste in mod absolut dupa
manifestarile clinice (triada lui Whipple) si a sase din
urmatoarele criterii:

« Nivelul glucozei din sange documentat <
3,0 mmol/I (55 mg/dl);

« Nivelul concomitent de insulina > 8 pmol/I
(3 puU/ml);

«  Nivelul peptidului C> 0,2 nmol/I (0.6 ng/ml);
« Nivelul proinsulinei > 5 pmol/l;
+ Nivelul de B-hidroxibutirat > 2,7 mmol/l si

+  Absenta derivatilor sulfonilureei sau
metabolitilor in plasma si/sau urina.

Testul de post supravegheat de 72 de ore conti-
nua sa fie standardul de aur in diagnosticul de hipe-
rinsulinemie endogena in multe centre specializate.

Glicemia in lotul studiat a suferit o evolutie
dramatica (Diagrama 1): La internare media cazu-
rilor era 2,64 mmol/I (limitele 1,6 - 3,6 mmol/l), in
timpul unei crize convulsive media era 1,32 mmol/I
(limitele 1,2-2,2mmol/l), iar in timpul unei crize
hipoglicemice media a fost 1,42 mmol/I (limitele
0,4-2,3 mmol/l), sever scazutd, ceea ce ne confirma
primele 2 criterii ale triadei Whipple. Dupa admi-
nistrarea solutiei de glucoza media glicemiei era
de 8,1 mmol/I (limitele 5,5-13,2 mmol/l) cu ameli-
orarea simptomatologiei, ce ne confirma al treilea
criteriu al triadei Whipple.

In toate cazurile s-a determinat statutul hormo-
nal pentru a stabili diagnosticul (Tabelul 2). In urma
examinadrii, prin evaluarea datelor la imunochimie
a insulinei si peptidului C s-a determinat valoarea
medie a insulinei 68,2 pU/mL; valoarea medie a pep-
tidului C- 5,48 ng/ml. Nivelul ridicat al hormonilor ne
orienteaza spre diagnosticul de insulinom.
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Diagrama 1. Media nivelelor glicemice in cazurile studiate

Tabelul 2.
Media nivelelor hormonale in cazurile studiate
Hormonul Media cazurilor Norma
Insulina 68,2 pu/mL 2,6 -24,9 pU/mL
Peptida C 5,84 ng/ml 0,7-1,9ng/ml
TSH 2,25 mU/I 0.3-4,5mU/I
T3 2,14 mmol/I 1,2-2,8 mmol/l
T4 109,1 mmol/I 60 - 160 mmol/I
Prolactina 5,23 ng/ml 3,34 -26,72 ng/ml
FSH 4,48 Ul/I 3,0-12,0Ul/1
LH 14,67 Ul/I 0,8-27,0Ul/1
Cortizol 422,4 nmol/I 240 -617,0 nmol/Il
Estradiol 174,3 pmol/I 55-227 pmol/Il
Testosteron | 0,24 ng/ml 0,32 ng/ml

Ultrasonografic insulinoamele se prezinta sub
forma de noduli circulari hipoecogeni solitari cu
vascularizatie intralezionala bogata, desi rar se pot
intilni si variante cu o vascularizatie mai saraca sau
cu degenerare chistica Deoarece pancreasul este
situat anatomic adanc in abdomen examenul poate
fi perturbat din cauza gazelor intestinale [36]with an
annual incidence of 4 cases/1 million individuals. Itis
treated by surgical methods. Open surgery was once
considered the standard approach for the treatment
of insulinoma. However, the procedure is traumatic
and requires a large incision, which does not satisfy
the growing expectations of minimally invasive
management of small-sized tumors. Insulinomas
are usually benign solitary tumors and mostly occur
sporadically, which makes them suitable candidates
for laparoscopic management. The potential advan-
tages of laparoscopic management of insulinoma
over open surgery include shorter duration of ho-
spitalization, quicker recovery, and better cosmetic
effect. However, because of the small tumor size as
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well as the depth and uncertainty of the location of
the tumor, laparoscopic localization of the lesion
without tactile sensation is difficult. Laparoscopic
ultrasonography can detect about 90% of insuli-
nomas, and its sensitivity is comparable to that of
manual palpation along with intraoperative ultra-
sonography during open surgery; thus, it ensures
the feasibility of laparoscopic management of insu-
linoma and reinforces its advantage as a minimally
invasive procedure. Laparoscopic ultrasonography is
vital for the localization of insulinomas and charac-
terization of the surrounding pancreatic structure
and should, therefore, be considered an integral
part of the laparoscopic management of insulino
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hema”:"https://github.com/citation-style-language/
schema/raw/master/csl-citation.json”}. Tumorile sunt
mici, marea majoritate sub 2 cm diametru [19], prin
urmare sensibilitatea ultrasonografiei transabdomi-
nale este slaba, variind de la 9 % pana la maxim 60%
determinand doar mase tumorale de dimensiuni mai
mari si/sau metastaze. Sensibilitatea ultrasonografiei
endoscopice este si mai joasa (53%).

LaTC conventional sau multidetector insulinoa-
mele sunt de aceeasi densitate ca si parenchimul
pancreatic, iar marimea mica a tumorilor nu provoaca
modificari morfologice in parenchim astfel sensibili-
tatea metodei este slaba [9]. Din contra, tomografia
computerizata cu contrast (angio-TC) are o sensibi-
litate foarte buna, fiind considerata de prima linie in
localizarea tumorii date [8].

RMN-ul este util pentru a diagnostica insulino-
mul cu aspect atipic pe CT. Aspectul imagistic clasic
al insulinomului la RMN este hipointens pe secventa
T1WI cu suprimare adipoasa si hiperintens pe secventa
T2WI cu suprimare adipoasa. RMN-ul se recoman-
da pacientilor cu forme atipice greu detectabile la
angio-CT, antecedente de alergie la contrast iodat,
insuficientd renala si pentru a detecta metastazele
hepatice mici. Sensibilitatea diagnostica a RMN pen-
tru insulinoame variaza de la 15% la 75% [36]with an
annual incidence of 4 cases/1 million individuals. It is
treated by surgical methods. Open surgery was once
considered the standard approach for the treatment
of insulinoma. However, the procedure is traumatic
and requires a large incision, which does not satisfy
the growing expectations of minimally invasive ma-
nagement of small-sized tumors. Insulinomas are
usually benign solitary tumors and mostly occur spo-
radically, which makes them suitable candidates for
laparoscopic management. The potential advantages
of laparoscopic management of insulinoma over open
surgery include shorter duration of hospitalization,
quicker recovery, and better cosmetic effect. How-
ever, because of the small tumor size as well as the
depth and uncertainty of the location of the tumor,
laparoscopic localization of the lesion without tactile
sensation is difficult. Laparoscopic ultrasonography
can detectabout 90% of insulinomas, and its sensitivity
is comparable to that of manual palpation along with
intraoperative ultrasonography during open surgery;
thus, it ensures the feasibility of laparoscopic mana-
gement of insulinoma and reinforces its advantage as
a minimally invasive procedure. Laparoscopic ultra-
sonography is vital for the localization of insulinomas
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and characterization of the surrounding pancreatic
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Stimularea selectiva arteriala cu calciu cu prel-
evare de probe hepatice venoase este cea mai precisa
metoda de localizare preoperatorie, precizia variaza
de la 88% la 100% [29]insulinoma and non-insuli-
noma pancreatogenous hypoglycemic syndrome
(NIPHS. Aceasta metoda de examinare invaziva,
combina vizualizarea neoplasmei cu evaluarea
gradientilor hormonali dupa stimularea cu calciu.
Se bazeaza pe faptul ca calciul este un secretagog
puternic pentru celulele 3 anormale [28].

Peste 90% din insulinoamele benigne au o ex-
presie ridicata de GLP-1R (Glucagon-like peptide 1
receptor) pe suprafata celulei [15], iar insulinoamele
maligne exprima bine SSTR, (Somatostatin receptor
type 2), GLP-1R[11] aici fiind exprimat doar in o treime
din cazuri [1]. Acesti receptori permit utilizarea meto-
delor scintigrafice prin legarea unui trasor radioactiv
de un analog al somatostatinei sau pepdidei similare
glucagonului. Imaginea scintigrafica fiind suprapusa
imagini CT obtinind focare fierbinti in regiunile pan-
creatice unde tumora absoarbe trasorul. In ultimii ani,
moleculele octreotide sau octreotate combinate cu
chelator DOTA si marcate cu %¢Ga (®Ga DOTA NOC, ®¥Ga
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DOTA-TOC si ®Ga DOTA-TATE) sunt examinate cu rezul-
tate promitatoare pentru stadializarea neoplasmelor
neuroendocrine, sensibilitatea pentru insulinoamele
benigne fiind 50%, iar cele maligne 70-90% [21].

in lotul studiat ecografia abdominala a fost
informativa in 4 (26,67%) cazuri, relevind noduli
hipoecogeni bine vascularizati cu diametrele incadrate
inlimitele 1,8-2,5cm.1n 12(80,0%) cazuriafost utililizata
tomografia computerizata in regim standart, tumora
prin aceasta metoda fiind detectatd in 9 (75,0%) cazuri.
S-au determinat formatiuni hiperdense, omogene, slab
conturate in corpul si coada pancreasului cu diametrul
in limitele 0,8-2,2 cm.

Tomografia computerizatd in regim angio a
fost aplicata in 10 (66,7%) cazuri, insulinoamele fiind
detectate in 8 (80,0%) cazuri, relevind formatiuni hi-
perdense, omogene, slab conturate cu diametrul in
limitele 0,8 — 5,9 cm. dispersate in regiunea corpului
si cozii pancreasului.in 5 (33,33%) cazuri a fost aplicat
CT cranian pentru a exclude un adenom hipofizar si
asocierea insulinomului sindromului de neoplazii
endocrine multiple de tip 1 (MEN 1). Rezonanta
magneticd nucleara a fost utilizata in 9 (60%) cazuri,
determinind formatiuni de volum intrapancreatice cu
diametrul intre 1,8 cm. si 2 cm. in 7 (77,78%) cazuri
(Tabelul 3, 4).

Tabelul 3.
Metodele imagistice de localizare a tumorilor

]
) Cazuri in . Dimensiuni-
2 Cazuriin care a .
g care a fost fost informativa le tumorilor
g utilizata detectate
[
USG 15 (100 %) 4(26,67%) 1,8-25cm
cT 12 (80,0%) 9 (75,0%) 0,8-22cm
cT 10 (66,7%) 8 (80,0%) 0,8-59cm
angio-
grafic
RMN 9 (60%) 7(77,78%) 1,8-20cm
Tabelul 4.
Sensibilitatea comparativd a metodelor imagistice
g
-
22 Sensibilitatea in Sensibilitatea rapor-
= 'é cazurile studiate tata in literatura
£
USG 26,67% 40,0 %
cT 75,0% 68,8 %
CT Angio 80,0% 94,4 %
RMN 77,78% 75,0%
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In ceea ce priveste terapia medicamentoas3, cel
mai util s-a dovedit a fi diazoxidul in doze de 50-300
mg/zi (poate fi crescut pana la 600 mg/zi) [3]. Diazo-
xidul inhiba eliberarea de insulind din pancreas, prin
deschiderea canalelor de potasiu din membrana ce-
lulelor B pancreatice, suprimand secretia de insuling,
ameliorand astfel simptomele hipoglicemice [5, 25]
pancreatic neuroendocrine tumours characterized
by hyperinsulinaemic hypoglycaemia. They usually
present as a small (<2 cm. Sunt necesare cateva zile
pentru stabilizarea glicemiei, iar ca reactii adverse
pot aparea edem, cresterea in greutate, deteriorarea
functiei renale si hirsutism [3]. Alte medicamente pre-
cum glucocorticoizii, verapamilul si difenilhidantoina
sunt de asemenea eficiente [26, 27]with autonomic
and/or neuroglycopenic symptoms often occurring
at levels less than 55mg/dL. Diagnostic workup of
hypoglycemia unrelated to use of hypoglycemic
agents is crucial as it is linked to increased morta-
lity. After ruling out common culprits such as drugs
(insulin, sulfonylureas. Analogii somatostatinei, cum
ar fi octreotida, lanreotida si pasireotida, s-au do-
vedit a fi eficienti pentru ameliorarea simptomelor
hipoglicemice in 35-50% din cazurile de insulinom.
Terapia poate fiinitiatd cu ocreotid cu actiune scurta
de la doua pana la patru ori pe zi sau cu 20-30 mg
ocreotid cu actiune lunga la fiecare 4 saptamani[13],
sau pasireotid cu actiune prelungita 40mg la fiecare
4 saptamini in combinatie cu diazoxid daca efectul
de la octreotid este slab [24]. Efectele analogilor de
somatostatina depind de expresia subtipurilor 2, 3 si
5 ai receptorilor de somatostatina [5, 25]leading to
significant morbidity and mortality. The objective of
this work is to describe a series of challenging cases
in which refractory, tumor-induced hypoglycemia
was shown to respond to the use of pasireotide, a
second-generation somatostatin receptor ligand.
We describe the clinical and biochemical features of
3 patients with tumor-induced hypoglycemia due
to an occult insulinoma, malignant insulinoma, and
non-islet cell tumor hypoglycemia. In these 3 indi-
viduals, the hypoglycemia remained refractory to
guideline-recommended medical therapy, such as
diazoxide, nonpasireotide somatostatin analogues,
and glucocorticoids. Pasireotide was substituted
to attenuate the refractory hypoglycemia for each
patient. The addition of pasireotide led to prompt
improvement in the frequency and severity of
hypoglycemic episodes for each tumor-induced
hypoglycemia patient. We demonstrate the success-
ful treatment of 3 individuals with refractory, tumor-
induced hypoglycemia with pasireotide. We offer the
first reported use of pasireotide for the successful
treatment of nonmalignantinsulinoma and non-islet
cell tumor hypoglycemia.»»author:[{«dropping-part
iclex»»,»family»»Siddiqui»,»given»»Mahwash»»non-
dropping-particle»:»»»parse-names»:false,»suffix»»»-
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»},{«dropping-particle»»»»family»:»Abramowitz»,»gi
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er-titles:»Journal of the Endocrine Society»,»id»» TEM-
1»,»issue»:»1»»issued»:{«date-parts»:[[«2021»]]},»
title»:»Pasireotide: A Novel Treatment for Tumor-
Induced Hypoglycemia Due to Insulinoma and
Non-Islet Cell Tumor Hypoglycemia» »typex»:»article-
journal»,»volume»:»5»},»uris»:[«http://www.
mendeley.com/documents/?uuid=05d66fb7-
2172-3fda-b726-6cf099cccca8»]},{«id»:»ITEM-
2»,»itemData»:{«DOIl»:»https://doi.
org/10.1111/cen.13528»,»ISSN»:»0300-
0664»,»abstract»»Summary Insulinomas are predo-
minantly benign (~90%. Dar, in cazurile de exprimare
scazuta sau lipsa a receptorului de somatostating, hi-
poglicemia se poate exacerba prin inhibarea secretiei
de hormoni competitivi, cum ar fi glucagonul de
catre analogii somatostatinei [3]. In insulinomul
malign, inhibitorii enzimei numita tinta rapamicinei
la mamifere (mTOR) everolimusul si tacrolimusul
sunt eficiente pentru controlul secretiei excesive de
insulina si al simptomelor hipoglicemice [3, 33] avind
efecte hiperglicemice dovedite.

Tratamentul insulinoamelor pancreatice este
chirurgical si are ca scop normalizarea simptomaticii
prin diminuarea hipersecretiei hormonale si exereza
tumorii [23]it is difficult to standardize indications
for surgery and the most appropriate approach. It
would be helpful for surgeons managing patients
with these tumours to have guidelines for surgical
treatment of small intestinal neuroendocrine tumours
and pancreatic neuroendocrine tumours. The propo-
sed guidelines represent a consensus of the working
group of the European Neuroendocrine Tumor Society
(ENETS. Gama de tehnici disponibile pentru localiza-
rea insulinoamelor evita practicarea rezectiei oarbe.
Palparea manuala intraoperatorie a pancreasului de
catre un chirurg experimentat si ultrasonografia in-
traoperatorie suntambele metode sensibile cu care se
finalizeaza localizarea insulinoamelor. La pacientii cu
insulinoame maligne, se recomanda o abordare agre-
siva, incluzand rezectie pancreatica extinsa, rezectie
hepatica, transplant hepatic, chemoembolizare sau
ablatie prin radiofrecventa, pentru a imbunatati atat
supravietuirea, cat si calitatea vietii. La pacientii cu
insulinoame irezectabile sau incontrolabile, cum ar fi
insulinomul malign al pancreasului, ar trebui luate in
considerare mai multe tehnici, inclusiv administrarea
ocreotidului si/sau monitorizarea continua a gluco-
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zei, pentru a preveni episoadele de hipoglicemie si
pentru a imbunatati calitatea vietii [3]. Majoritatea
pacientilor cu insulinoame benigne pot fi vindecati
prin interventie chirurgicala, desi au fost descrise alte
tehnici pentru gestionarea insulinoamelor, inclusiv
injectarea octreotidului, ablatia alcoolica ghidata de
EUS, ablatia prin radiofrecventa (RFA) sau embolizarea
unui insulinom al pancreasului. Dupa identificarea
unui insulinom, este indicata interventie chirurgicala.
Alegerea procedurii va depinde de caracteristicile
masei tumorale, cum ar fi tipul, dimensiunea si loca-
lizarea. Rezectia atipica, inclusiv enucleatia, pancre-
atectomia partiala sau pancreatectomia medie, are
avantajul de a pastra parenchimul pancreatic cat mai
mult posibil, reducand astfel riscul de insuficienta
exocrina / endocrina tarzie [17]114 articles with 6222
cases of insulinoma were reviewed with emphasis
on localization techniques and surgical treatment.
RESULTS: Insulinoma happens mostly in the fifth
decade of life, with a higher incidence in men. They
occur mostly sporadic (94%. Pana in prezent, rezectia
laparoscopica a fost adesea efectuata pentru insuli-
noamele care sunt benigne, mici si/sau localizate in
corpul sau coada pancreasului [6]. Rezectia radicala
trebuie luatd in considerare la pacientii la care leziunea
nu este unicd, nu este bine capsulatd, are un diametru
>4 ¢cm si implica sau se afla in apropierea canalului
pancreatic principal. Limfadenectomia nu se efectu-
eaza de obicei. Desi rata de vindecare dupa rezectia
pentru insulinom este foarte mare, este necesar sa fie
constienti de potentialul complicatiilor postoperatorii
dupa interventia chirurgicald pancreatica, in special
fistula pancreatica postoperatorie. Cu toate acestea,
exista un risc considerabil de morbiditate si mortalitate
asociat cu tratamentul chirurgical al insulinoamelor,
ceea ce impiedica interventia chirurgicala la pacientii
curisc crescut [2, 4]lmost often presented as a solitary
neoplasm of the pancreas, manifested by hypoglyce-
mia caused by increased insulin secretion. Insulinoma
can occur at any age and can be localized in any part
of the pancreas. Despite the significant improvement
in diagnostic capabilities in recent years, there is still
a problem of late diagnosis of insulinoma. This article
provides a retrospective analysis of the results of
treatment of patients with insulinoma in 2000-2019;
analyzed modern methods of diagnosis and surgical
treatment of patients with insulinoma; the tactics of
surgical treatment of patients with insulinomas was
optimized, depending on the location and size of the
tumor.The basis of clinical and laboratory diagnostics
of insulinoma is the identification of the patientss cri-
teria for the Whipple triad, elevated levels of insulin,
proinsulin and C-peptide with a decrease in blood
glucose levels, as well as a 72-hour fasting test. The
main instrumental techniques are ultrasound, MRI
and CT scan with intravenous contrast. The method
of choice in the treatment of the majority of patients
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with insulinomas is surgical. Enucleation of insulinoma
is the operation of choice for superficial localization in
the head and body of the pancreas with small tumor
sizes. In case of localization of insulinoma in the tail
area, deep localization, a diameter of more than 2.5 cm,
close proximity to the ducts and / or splenic vessels,
suspicion of a malignant process (in the body or tail .

Tratamentul tumorilor, in cazurile studiate, a fost
exclusiv chirurgical. Hipoglicemia medie preoperato-
rie a fost 3,12 mmol/I (limitele 2,0-4,0 mmol/l), fiind
corectata cu solutii perfuzabile de glucoza si o dieta
corespunzatoare. In 6 (40,0%) cazuri, a fost efectuata
enuclearea tumorilor. Pancreatectomia corporo-cau-
dald cu prezervarea splinei s-a efectuat in 5 (33.33%)
cazuri.In 4 (26,67%) cazuri tumora a fost in contact cu
hilul si vasele lienale, astfel s-a aplicat pancreatecto-
mia corporo-caudala fara prezervare splinei.

Pentru confirmarea definitiva a diagnosticului,
s-a efectuat examenul histo-patologic al tesuturilor
rezecate si s-a stabilit urmatoarele: Adenom trabe-
cular a fost prezent in 9 (60,0%) cazuri, adenom cu
dispozitie cordonala si insulara in 2 (13,33%) cazuri,
nesidioblastom cu zone Grimeliu positive in 1 (6,67%)
caz, hiperplazie insulara in 1 (6,67%) caz, carcinoid
malign in 1 (6,67%) caz, tumora neuroendocrina de
tip glandular in 1 (6,67%) caz.

Dimensiunile medii a tumorilor imagistic de-
terminate au fost de 2,34 cm (de la 0,8 - 5,9 cm). S-a
determinat localizarea corporala a tumorilor in 6
(40%) cazuri, caudala 4m (27%) cazuri, corporo-cau-
dala 5 (33%) cazuri. Starea pacientilor postoperator a
parcurs o evolutie favorabild in 13 (86,67%) cazuri, cu
dinamica pozitiva, fara complicatii. in 1 (6,67%) caz,
ca complicatie postoperatorie a rezectiei corporo-ca-
udale pancreatice a aparut o fistula pancreatica, care
a fost tratata conservator timp de 1 luna. Glicemia
medie postoperator fiind 5,65 mmol/l (limitele 3,9 -
10,3 mmol/l), (Diagrama 1). Simptomele anterioare
au disparut, glicemia, insulinemia si nivelul peptidei
Caurevenit la normal. 1 (6,67%) caz, s-a complicat cu
trombembolia arterelor pulmonare, soldata cu deces,
virsta pacientului fiind de 73 de ani.

Externarea pacientilor a fost efectuata intre a
6-ea la a 30-a zi postoperator cu glicemia medie de
5,44 mmol/I (limitele 4,2 — 8,4 mmol/l), (Diagrama 1).
in 1(6,67%) caz s-a inregistrat recidiva de insulinom
dupa 5 ani.

Concluzii:

1. Debutul manifestarilor clinice in insulinom este
insidios, iar durata lor pana la stabilirea diagnozei
este de durata din cauza polimorfismului clinic.

2. Cele mai informative date de laborator le fur-
nizeaza nivelul glucozei, insulinei si a peptidei
Cinsange.

3. Rezonanta magnetica nucleara si Tomografia
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computerizata cu contrast vascular sunt meto-
dele cu cea mai inalta sensibilitate.

4.  Tehnicile chirurgicale de electie in insulinomul
pancreatic au fost enuclearea tumorii si rezectia
corporo-caudala pancreatica cu/fara prezervarea
splinei, care au permis eradicarea totald a tumorii.

Declaratia de finantare. Din contul Proiectului
de Stat 20.80009.8007.37 ,Bolile cronice hepatice si
pancreatice: aspecte nutritionale si chirurgicale’
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