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The aim of in ves ti ga tion was to as sess the role of somatostatin re cep tor scintigraphy in di ag -
no sis and fol low-up of pan cre atic neuroendocrine neoplasms. Somatostatin re cep tor
scintigraphy was per formed with 740 MBq 99mTc-EDDA/HYNIC TOC for di ag no sis of pri -
mary tu mors and fol low-up af ter the ther apy. There were 63 true pos i tive, 24 true neg a tive, 4
false pos i tive, and 6 false neg a tive find ings. Sen si tiv ity was 91.3 %, spec i fic ity 85.7 %, pos i tive 
pre dic tive  value  94.0  %,  neg a tive  pre dic tive value 80.0 %, ac cu racy 89.7 %. The SPECT
con trib uted di ag no sis in 28 true pos i tive find ings. In 32 pa tients (33 %) somatostatin re cep -
tor scintigraphy   sig nif i cantly   changed   the  man age ment  of  the  pa tients  (10  had  sur gery, 
in 17 somatostatin an a logues, and in 5 pep tide re cep tor radionuclide ther apy was in tro -
duced). Mean Ki-67 in dex in true pos i tive pa tients was 13.8 ± 5.0 % while in true neg a tive 7.1
± 3.4 % which  is  sig nif i cantly  lower   at  p   <  0.05.  There  was  sig nif i cantly  (p  <  0.01) 
higher  num ber   of   in creased   chromogranin  A  val ues  in  true  pos i tive  than  in  true  neg a -
tive  pa tients (p = 0.000857). Our re sults con firmed the value of SRS in the di ag no sis and fol -
low-up of the pa tients with pan cre atic neuroendocrine neoplasms PanNEN if pri mary tu -
mors, re cur rences or metastases are sus pected, as well as for ap pro pri ate choice of the ther apy.
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IN TRO DUC TION

Since the dis cov ery of X-rays by the end of the
19th cen tury by Wil liam Roent gen [1], clin i cal prac tice
has been sig nif i cantly changed, de vel oped and im -
proved. It of fered for the first time pos si bil ity to dis cover
changes in the body of the pa tient with out sur gi cal pro ce -
dures. Us ing sealed and opened sources of ra di a tion in
med i cine through di ag nos tic ra di ol ogy, nu clear med i -
cine, and ra di a tion ther apy be came rou tine clin i cal prac -
tice, ad vanc ing rap idly dur ing time, and are con sid ered
as es sen tial tools in di ag no sis and in ther apy for the ma -
jor ity of clin i cal con di tions. How ever, apart for ob vi ous
and ir re place able clin i cal ben e fits, ap pli ca tion of
radiation in med i cine car ies a cer tain risk. Thus, in ap pli -

ca tion of these pro ce dures over all ten dency is risk to ben -
e fit ra tio, i. e. the minimization of risk bal anced against
the need for ap pro pri ate and ad e quate re sults. It is very
dif fi cult to achieve and stan dard ize the use of ra di a tion
pro ce dures in med i cine, bear ing in mind va ri ety of
equip ment, dif fer ent ed u ca tion, stan dard of healthcare
etc.,  through out of the world. In some de vel oped coun -
tries, nearly 50 % of ra di a tion ex po sure orig i nates from
med i cal sources. For the sake of pro tec tion of the pa -
tients, it is nec es sary that pro ce dures should seek to
achieve di ag nos tic in for ma tion of sat is fac tory clin i cal
qual ity us ing the low est rea son ably achiev able dose [2].
One of the pro ce dures that brings the cru cial clin i cal in -
for ma tion in di ag no sis, stag ing, fol low-up af ter the ther -
apy, choice of the bi opsy sites and putt ing in di ca tion for
radionuclide ther apy is somatostatin re cep tor
scintigraphy (SRS), based on the fact that somatostatin
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an a logues bind to cells of neuroendocrine tu mors which
ex press somatostatin re cep tors. This method ac com -
plishes re sults and pro vides nec es sary in for ma tion for
the man age ment of the pa tients with neuroendocrine tu -
mors.

Pan cre atic neuroendocrine neoplasms (PanNEN)
are a het er o ge neous group of tu mors with dif fer ent clin i -
cal but sim i lar im ag ing pos si bil i ties and char ac ter is tics.
If they are di ag nosed early, in gen eral, their over all sur -
vival is good [3]. Cu ra tive sur gery is the best treat ment
but many pa tients may have small le sions that are dif fi -
cult to de tect, or wide spread dis ease by the time of di ag -
no sis. Af ter clin i cal in ves ti ga tion with lab o ra tory anal y -
sis, im ag ing is nec es sary to es tab lish the di ag no sis.
Ul tra sound (US), en do scopic US, com puted to mog ra -
phy (CT), and mag netic res o nance im ag ing (MRI), play
a ma jor role in the ini tial as sess ment [4], but very of ten
they do not con firm small le sions or dis tant metastases.
In clu sion of nu clear med i cine im ag ing in di ag nos tic al -
go rithm is usu ally nec es sary for pri mary tu mor vi su al -
iza tion, stag ing and eval u a tion of treat ment. In spe cific
cases, for di ag no sis of oc cult insulinomas [5, 6], sam -
pling pro ce dures can be per formed.

Ac cord ing to the cur rent World Health Or ga ni za -
tion grad ing sys tem 2017, PanNEN can be clas si fied, ac -
cord ing to their Ki-67 pro lif er a tion in dex, into well dif -
fer en ti ated neuroendocrine tu mors (PanNET) grade (G)
1 (G1), with a Ki-67 in dex amount ing to, or <2 %, G2
with a Ki-67 in dex be tween 2 % and 20 % and poorly dif -
fer en ti ated PanNET and pan cre atic neuroendocrine car -
ci no mas (PanNEC) G3 with a Ki-67 in dex higher than
20 %. The PanNET and PanNEC (small and large cell
types), have dif fer ent ge netic ab er ra tions [6]. Grad ing,
pri mary lo cal iza tion, the hor mone and pep tide se cre tion
as well as the met a static spread cor re lates well with the
clin i cal fea tures and prog no sis [5, 6].

For the per for mance of nu clear med i cine pro ce -
dure, it is nec es sary to in sert/in ject radionuclide in the
body of the pa tient. Radionuclides, in their ten dency to 
achieve sta bil ity, dur ing dis in te gra tion emit elec tro -
mag netic ra di a tion, which can be de tected, lo cal ized,
and quantitated from out of the body by so phis ti cated
ra di a tion de tec tors, ei ther us ing gamma cam era with -
out or with com puted to mog ra phy (SPECT, SPECT/
CT) or, pos i tron emis sion to mog ra phy with com puted
to mog ra phy (PET/CT). Radionuclides can be used
alone, or, more of ten, they are chem i cally bound to a
sta ble mol e cule or a com pound, in the form of
radiopharmaceutical which has avid ity for the spe cific 
or gan, sys tem or the tis sue. Thus, nu clear med i cine
meth ods, pro vide func tional im ag ing by ex ploit ing
spe cific tu mor cell prop er ties and pro cesses, and en -
abling whole-body im ag ing [7]. Apart of di ag no sis,
im ag ing, ac cord ing to the in creased ac cu mu la tion of
radiopharmaceuticals in a tu mor, can pro vide data for
se lec tion of the pa tients for radionuclide ther a pies and
pre dic tion of the ef fi cacy of such treat ment.

One of the most fre quent radiopharmaceuticals
for PanNEN di ag no sis is SRS, us ing somatostatin an a -

logues (or, re cently an tag o nists) la belled with
in dium-111 or tech ne tium-99m (111In or 99mTc), tar -
get ing somatostatin re cep tors on the cell sur face us ing
SPECT or SPECT/CT. An im prove ment has been
made by PET/CT somatostatin re cep tor im ag ing with
somatostatin an a logues la belled with gal lium-68
(68Ga-SSA). The SRS as well as PET/CT with SSA
can pro vide the ba sis for radionuclide treat ment with
yt trium-90 or lutetium-177 (90Y or 177Lu) la belled
somatostatin an a logues [8]. Thus, tu mor im ag ing and
fol low-up can be spe cific for ev ery PanNET pa tient [5, 
9, 10].

Other radiopharmaceuticals can also be used for
the de tec tion of PanNEN such as rdiolabeled
metaiodobenzylguanidine (123I-MIBG or 131I-MIBG)
[11], flu o rine-18-l-3,4-dihydroxyphenylalanine (18F-
DOPA), fluorodeoxyglucose (18F- FDG), Car bon-11-
5-hydroxitriptophane (11C-5-HTP) as well as sev eral
cholecystokinin (CCK2) re cep tor-bind ing radiopeptides
la belled with 99mTc, 111In or 68Ga. 

The aim of our in ves ti ga tion was to as sess SRS
role in di ag no sis and fol low-up of PanNEN based on
our re sults from the sin gle cen ter and the pa tients from
Ser bia.

MA TE RIAL AND METH ODS

Among 97 pa tients with PanNEN, 21 were pri -
mary tu mors while 76 were re cur rences and metastases. 
There were 7 insulinomas, 2 gastrinomas while 88 had
neuroendocrine pan cre atic tu mors. In to tal there were
12 G1, 76 G2 and 9 G3 tu mors. Num ber and grades of
pan cre atic NET, in ves ti gated with SRS, are shown in
tab. 1. All the pa tients gave the in formed con sent for the
in ves ti ga tion and the study ac cord ing to the de ci sion of
Eth i cal Com mit tee of the Clin i cal Cen ter of Ser bia
(668/6 from 19.04.2018). The study was ap proved by
Eth i cal Com mit tee of the Fac ulty of Med i cine, Uni ver -
sity of Bel grade (1550/V-9 from 31.05.2019). All the
ra di a tion safety mea sures re gard ing pa tient doses, qual -
ity con trol of ra dio- pharmaceuticals and equip ment as
well as ra di a tion mon i tor ing have been con ducted [12].

The SRS was per formed for di ag no sis and fol -
low-up of the pa tients with PanNEN. Ini tially, lab o ra -
tory di ag nos tics was per formed fol low ing US, CT,
MRI, as well as en dos copy. The SRS find ings were
con firmed by sur gery, bi opsy and clin i cal fol low-up of 
5 years. The histopathological di ag no sis in cluded
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Ta ble 1. Num ber and find ings in dif fer ent types
of pan cre atic NET in ves ti gated with SRS

NET n TP TN FP FN

Insulinoma 7 3 G2 4 G2 0 0

Gastrinoma 2 1 G20 0 1 G2 0

Pan cre atic
NET 88 59 (5 G1, 45

G2, 9 G3)
20 (6 G1,

14 G2)
3 (1G1,

2G2) 6 G2

To tal 97 63 24 4 6



immunohi-stochemical pro file of the tu mor in re gard
to chromogranin A (CgA), as well as the Ki-67 in dex. 

Radiochemical pu rity of 99mTc-Tektrotyd per -
formed us ing thin-layer chro ma tog ra phy in all the
doses ap plied to the pa tients was min i mum 90 %. Ev -
ery dose ad min is tered to a pa tient was as sayed in a
prop erly func tion ing ra dio iso tope dose cal i bra tor, and
is within ±20 % of the pre scribed dose. Dose cal i bra -
tors were reg u larly tested for ac cu racy, con stancy, lin -
ear ity, and ge om e try. Gamma cam era was reg u larly
tested and set for en ergy level cen tered over
photopeak, uni for mity, res o lu tion, lin ear ity, SPECT
Cen ter of ro ta tion, SPECT phan tom and with pre ven -
tive main te nance. Whole body scintigraphy was per -
formed with ECAM gamma cam era and com puter
(ESOFT), with high res o lu tion collimator and one
photopeak ac tiv ity (140 keV ± 20 %), 2 and 24 hours
af ter i.v. ap pli ca tion of 370-740 MBq 99mTc-EDDA/
HYNIC TOC (99mTc-Tektrotyd, Polatom), ap prox i -
mately 550 MBq for the pa tient weigh ing 70 kg. Af ter -
wards, SPECT was per formed us ing 360º or bit, 30
s/view, step and shoot). The data were stored in com -
puter ma trix 128×128 and re con structed with fil tered
back-pro jec tions (Butterworth fil ter, cut-off 0.6 cy -
cles/pixel, or der 5) and it er a tive re con struc tion. Be -
fore the study, the ther apy with somatostatin analogs

was with drawn. The re sults were in ter preted by one
spe cial ist of nu clear med i cine and one res i dent, only
by qual i ta tive anal y sis, which im plied vis i bly in -
creased fo cal ac cu mu la tion of radiopharmaceutical
be yond the places of phys i o log i cal ac cu mu la tion.

The re sults were pre sented as mean ± stan dard er -
ror (SE). Di ag nos tic per for mance of SRS was de ter -
mined by cal cu lat ing sen si tiv ity, spec i fic ity, pos i tive and
neg a tive pre dic tive val ues (PPV, NPV) and ac cu racy.
Stu dent T test was used to de ter mine sta tis ti cally sig nif i -
cant dif fer ence be tween Ki-67 in true pos i tive and true
neg a tive pa tients (TP, TN). Chi- quadrat test was used to
es ti mate the dif fer ence in the in creased/de creased CgA
val ues be tween TP and TN pa tients.

RE SULTS

There were 63 true pos i tive (TP) figs. 1-3, 24
true neg a tive (TN), 4 false pos i tive (FP), and 6 false
neg a tive (FN) SRS re sults. Sen si tiv ity of the method
was 91.3 %, spec i fic ity was 85.7 %, pos i tive pre dic -
tive value was 94.0 %, neg a tive pre dic tive value was
80.0 % and ac cu racy 89.7 %. De tailed num bers and
find ings in dif fer ent types of pan cre atic NET in ves ti -
gated with SRS are shown in tabs. 1 and 2.
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Fig ure 1. Somatostatin re cep tor
scintigraphy with 99mTc-EDDA-
HYNIC TOC: (a) an te rior pla nar view
(b) pos te rior pla nar view (c) SPECT.
Fo cal ac cu mu la tion of
radiopharmaceutical in ab do men and
in a few places in liver.
Re cur rence of PanNEN with liver
metastases af ter sur gery

Fig ure 2. Somatostatin re cep tor
scintigraphy with 99mTc-EDDA-
HYNIC TOC: (a) an te rior whole body
scintigram (b) SPECT. Dis creet dif fuse
and partly fo cal ac cu mu la tion of
radiopharmaceutical in ab do men. 
Fluid col lec tion af ter sur gery,
false pos i tive find ing 



The SPECT con trib uted di ag no sis in 28 TP find -
ings. In 32 pa tients (33 %) SRS sig nif i cantly changed the
man age ment of the pa tients (in 10, sur gery was re peated
while in 17 somatostatin an a logues and in 5 pep tide re -
cep tor radionuclide ther apy was in tro duced).

Mean Ki-67 value in TP pa tients was 13.8 ± 5.0
%, while in TN pa tients it was 7.1 ± 3.4, which is sig -
nif i cantly lower at p < 0.05 (the t-value is 1.76829, the
p-value is 0.04144). There was sig nif i cantly (p < 0.01) 
higher num ber of in creased CgA val ues in in di vid ual
TP pa tients than in TN pa tients (the chi-square sta tis tic 
is 11.1144, the p-value is 0.000857).

DIS CUS SION

Our re sults (3TP and 4 TN) of SRS scintigraphy
in insulinomas with out FP and FN find ings can be ex -
plained by very small group and very good choice of
the pa tients. How ever, other au thors rec om mend other 
radiopharmaceuticals for this in di ca tion. Thus, Me -
dina-García et al. [13] sug gested that be nign
insulinomas ex press mostly the glucagon-like pep -
tide-1 re cep tor (GLP-1R) and low lev els of
somatostatin re cep tors, while ma lig nant insulinomas
over-ex press somatostatin re cep tors or GLP-1R in low 
lev els. Thus they rec om mended a com bined kit, con -
tain ing radiolabeled GLP-1R (exendin) and
somatostatin an a logue. Sun et al. [14] con firmed the
value of both 99mTc-HYNIC-TOC SPECT/CT and
68Ga-Exendin-4 PET/CT, em pha siz ing the value of

68Ga-Exendin-4 PET/CT. Antwi et al. [15] and Brom
et al. [16] also em pha sized the clin i cal value of
PET/CT with 68Ga la belled exendin.

In our study we had one TP and one FP SRS find -
ings in pa tients with gastrinomas. One FP find ing was
due to post op er a tive lo cal in flam ma tion be cause of the 
re cent sur gery.  In ad di tion to the SRS, which proved
to be half-use ful as in our study, Gotthardt et al. [17]
ob tained in 54.5 % of pa tients with neg a tive SRS, pos -
i tive re sults of gas trin re cep tor scintigraphy and rec -
om mended it for se lected pa tients as it may pro vide
ad di tional in for ma tion in pa tients with equiv o cal or
ab sent somatostatin up take. With 68Ga-DOTA-
minigastrin PET the re sults were even better. 

Our re sults in PanNEN point out very high sen si -
tiv ity of 91.30 % and PPV 94.03 %, as well as very
good spec i fic ity 85.71 % and ac cu racy 89.69 % while
NPV is a bit lower 80.00 %, be cause of the fact that
some PanNEN do not ex press somatostatin re cep tors,
and are in ac cor dance to our pre vi ous re sults [18, 19]
ob tained in NET in gen eral. Rubenthaler et al. [20] ob -
tained for pri mary tu mor stag ing sen si tiv ity of 80.0 %
and a spec i fic ity of 88.4 % of PET/CT with SSA. In
com par i son to our find ings, where change of pa tient
man age ment was ob tained in 33 % of the cases, the ap -
pli ca tion of PET/CT with SSA led to a change in pa -
tient man age ment in 44 % of all cases. In fa vor of our
find ings, Briganti et al. [21], in eval u a tion of lit er a ture
data con cluded that in spite of a higher af fin ity and res -
o lu tion of PET tech nol ogy, Tektrotyd could be used in
the daily prac tice of NEN, ei ther pan cre atic or not, at
least in cen ters with out a PET/CT or a 68Ga gen er a tor.
How ever, be cause of wider avail abil ity, a lower cost,
and a lon ger de cay, in com par i son to pep tides la beled
with 68Ga, SRS is more suit able for do sim e try cal cu la -
tions in the pa tients pre dicted for  pep tide re cep tor
radionuclide ther apy. Al-Chalabi et al. [22], em pha -
sized the role of SPECT/CT es pe cially in elim i nated
places of phys i o log i cal ac tiv ity, thus de creas ing FP
and FN re sults. Hasegawa et al. [23] found in NET (in -
clud ing pan creas) that SRS showed pos i tive find ings
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Fig ure 3.  Somatostatin re cep tor
scintigraphy with 99mTc-EDDA-HYNIC
TOC: (a) an te rior whole body scintigram 
(b) pos te rior whole body scintigram
(c) SPECT. Fo cal ac cu mu la tion of
radiopharmaceutical in two places
in liver. Liver metastases of PanNEN
af ter sur gery

Ta ble 2. Sta tis ti cal pa ram e ters of SRS in di ag no sis
and fol low up of all the in ves ti gated neuroendocrine
pan cre atic tu mors

Pa ram e ter Value [%] 95 % Con fi dence
in ter val CI

Sen si tiv ity 91.3 82.03 % to 96.74 %

Spec i fic ity 85.7 67.33 % to 95.97 %

Pos i tive pre dic tive value 94.0 86.37 % to 97.51 %

Neg a tive pre dic tive value 80.0 64.72 % to 89.71 %

Ac cu racy 89.7 81.86 % to 94.94 %



in 3 (100 %) of grade 1 (G1) and in 12 (92.3 %) of
grade 2 (G2) le sions with high con cor dance rate with
SSTR2 ex pres sion (93.8 % in the whole body and 92.9
% in the liver). Etchebehere et al. [24] ob tained a sig -
nif i cant dif fer ence in detectability of PanNEN be -
tween 68Ga-SSA, SRS SPECT/CT, and dif fu -
sion-weighted whole body MRI (re spec tively,
sen si tiv i ties of 0.96, 0.60, and 0.72; specificities of
0.97, 0.99, and 1.00; PPV of 0.94, 0.96, and 1.00; NPV 
val ues of 0.98, 0.83, and 0.88; and ac cu ra cies of 0.97,
0.86, and 0.91). Sim i lar re sults were ob tained by
Dromain et al., [25] who con cluded that PET/CT us ing 
68Ga-SSA is su pe rior to SRS SPECT/CT, show ing
higher sen si tiv i ties for GEP-NET le sion de tec tion
(more than 90 %), par tic u larly due to a better spe cial
res o lu tion or better re cep tor af fin i ties, em pha siz ing its
draw back that these tech niques are not avail able in ev -
ery cen ter. Sim i lar to our re sults, Ilhan et al. [26]
proved that im ag ing re sults al tered sur gi cal man age -
ment in 33 % pa tients with PanNEN. He also con -
cluded that apart of this, somatostatin re cep tor im ag -
ing still pro vided ad di tional in for ma tion for sur gery
plan ning in more than 95 % of the cases. Virgolini et
al. [27] con cluded that 68Ga- SSA PET/CT has sig nif i -
cant im pli ca tions for the man age ment of NET pa tients
in about one-third of pa tients. How ever, she em pha -
sized pos si bil ity of FP find ings be cause of its ac cu mu -
la tion in the head of pan creas. Sim i lar ob ser va tion, but
with 99mTc-HYNIC-TOC in 19.4 % of the pa tients was
ob served by Yamaga et al. [28] al though our re sults do
not con firm that. 

For this pur pose, other radiopharmaceuticals
can also be used. High 18F-FDG up take is usu ally as -
so ci ated with more ag gres sive tu mors and a less fa vor -
able prog no sis. The value of this im ag ing mo dal ity in
most grades 1 and 2 GEP-NET is lim ited, be cause of
their slow growth and con se quently low glu cose uti li -
za tion [5, 29]. How ever, in grade 3 NEC, it might have
ad di tional value, es pe cially in those cases where SRS
is neg a tive [30]. Sunden et al. [29] sug gested that
11C-5-HTP PET showed the high est sen si tiv ity (96 %)
for the de tec tion of PanNEN as com pared with CT,
SRS and 18F-DOPA PET. How ever, it is not widely
avail able be cause of the short half-life and a com plex
syn the sis. Scintigraphy with radiopharmaceuticals
based on catecholamine me tab o lism like 123I-MIBG
(or 131I-MIBG) has lower sen si tiv ity for the im ag ing
of PanNEN (<10 %), but have po ten tial ap pli ca tion in
the choice of the radionuclide ther apy with 131I-MIBG
[31]. Sim i larly,18F-DOPA PET did not show high sen -
si tiv ity for the de tec tion of PanNEN, but can have an
im por tant role in the di ag no sis of con gen i tal
hyperinsulinism [32]. How ever, es ti mated ef fec tive
dose per scan in all other radiopharmaceuticals was
higher. Thus, it was the high est for 18F-FDG (7.0
mSv), lower for 68Ga-DOTATATE (4.8 mSv),
68Ga-DOTATOC (4.3 mSv), 68Ga-DOTANOC (3.1
mSv) and 111In-DTPA-octreotide (5.9 mSv) [33],

while it was the low est for 99mTc – HYNIC TOC (3.8
mSv) [34].

In our study, mean Ki-67 value in TP pa tients
was 13.8 %  ± 5.0 %, while in TN pa tients it was 7.1 %
± 3.4%, which is sig nif i cantly lower at p < 0.05, point -
ing out that tu mors with higher Ki-67 are more of ten
prone to re cur rences and metastases than those with
lower Ki-67. It is in ac cor dance with the re sults of
Mihalache et al. [35] who proved the value of SRS in
lo cat ing the tu mor, but he em pha sized that tu mor grad -
ing based on the mi totic count and Ki-67 in dex must be 
es tab lished for ev ery case. Ac cord ing to Fujimori et al. 
[36], Ki-67 in dex of >10 % is one of the sig nif i cant un -
fa vor able pre dic tors for sur vival of these pa tients. 

Our study showed sig nif i cantly (p < 0.01) higher 
num ber of in creased CgA val ues in in di vid ual TP pa -
tients than in TN pa tients, but some other au thors [37]
found in GEP NET pa tients only a weak as so ci a tion
be tween a change in plasma CgA and changes in tu mor 
bur den, con clud ing that CgA as a sin gle biomarker
was in ad e quate to pre dict tu mor pro gres sion. How -
ever, some other au thors [38] con firmed our find ings
con clud ing that in 112 pa tients with PanNEN, CgA
val ues cor re lated well with TP find ings on 68Ga-SSA
PET/CT. Rossi et al. [39] con cluded that CgA seems to 
have pre dic tive value six months prior to ra dio log i cal
pro gres sion for PanNEN.

Fi nally, some re cent rec om men da tions [7] for
de tec tion of PanNEN are as fol lows: for well-dif fer en -
ti ated (G1, G2) clin i cally non-func tion ing NET of the
pan creas, SRS and HTP PET can be used, in pa tients
with insulinoma HTP PET, GLP1R im ag ing and SRS,
while with those with gastrinomas and other func tion -
ing pan cre atic tu mors SRS and HTP PET are rec om -
mended. In pa tients with poorly dif fer en ti ated (G3)
GEP-NEC, 18F- FDG PET is rec om mended. 

CON CLU SION

Our re sults con firmed good cor re la tion be tween
SRS re sults and Ki-67 and CgA val ues. Also, SRS
proved to be valu able method in the di ag no sis, fol -
low-up and as sess ment of the choice of ther apy in the
pa tients with PanNEN, es pe cially if re cur rences or
metastases are sus pected. 
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Darko D. JOVANOVI], Vera M. ARTIKO

ULOGA  SCINTIGRAFIJE  SOMATOSTATINSKIH  RECEPTORA  U
DIJAGNOSTICI  I  PRA]EWU  NEUROENDOKRINIH  NEOPLAZMI  PANKREASA

Ciq ispitivawa bio je procena uloge scintigrafije somatostatinskih receptora  u
dijagnozi i pra}ewu neuroendokrinih neoplazmi pankreasa. Scintigrafija somatostatinskih
receptora ra|ena je pomo}u 740 MBq 99mTc-EDDA/HYNIC TOC radi dijagnostike i pra}ewa
neuroendokrinih neoplazmi pankreasa. Ta~no pozitivnih rezultata je bilo 63, ta~no negativnih
24, la`no pozitivnih 4 i la`no negativnih 6. Senzitivnost je bila 91.3 %, specifi~nost 85.7 %,
pozitivna prediktivna vrednost 94.0 %, negativna prediktivna vrednost 80.0 %, a ta~nost 89.7 %.
SPECT je doprineo dijagnozi u 28 ta~no pozitivnih nalaza. U 32 pacijenta (33 %) rezultati
scintigrafije somatostatinskih receptora zna~ajno su promenili le~ewe pacijenata (u 10 je
ponovqena hiru{ka intervencija, u 17 primeweni analozi somatostatina, a u 5 indikovana
radionuklidna terapija peptidima). Sredwa vrednost indeksa Ki-67 u ta~no pozitivnih pacijenata
bila je 13.8 ± 5.0 % dok je u ta~no negativnih bila 7.0 ± 3.4 %, {to je zna~ajno ni`e, p < 0.05. Bio je
zna~ajno ve}i broj (p < 0.01) povi{enih vrednosti hromogranina A  u pacijenata sa ta~no
pozitivnim u odnosu na one sa ta~no negativnim vrednostima (p = 0.000857).  Na{i rezultati
potvr|uju vrednost scintigrafije somatostatinskih receptora u dijagnostici i pra}ewu
pacijenata sa neuroendokrinim neoplazmama pankreasa ukoliko postoji sumwa na prisustvo
primarnih tumora, recidiva ili metastaza, kao i u izboru odgovaraju}e terapije. 

Kqu~ne re~i: scintigrafija somatostatinskih receptora, neuroendokrini tu mor, pankreas,
..........................pra}ewe, nuklearna medicina, radionuklidi


