J. M. Saponjski, et al.: The Role of Somatostatin Receptor Scintigraphy in the ...

Nuclear Technology & Radiation Protection: Year 2020, Vol. 35, No. 3, pp. 261-267

261

THE ROLE OF SOMATOSTATIN RECEPTOR SCINTIGRAPHY
IN THE DIAGNOSIS AND FOLLOW-UP OF THE PANCREATIC
NEUROENDOCRINE NEOPLASMS

by

Jelena M. SAPONJSKI ', Dragana P. SOBIC SARANOVIC !5, Djuro P. MACUT %>,
Tatjana V. ISAILOVIC 25, Nikola M. BOGOSAVLJEVIC 3, Darko D. JOVANOVIC,

and Vera M. ARTIKO "

' Center for Nuclear Medicine, Clinical Center of Serbia, Belgrade, Serbia

2 Clinic for Endocrinology, Diabetes and Metabolic Diseases, Clinical Center of Serbia, Belgrade, Serbia

3 Institute for Orthopedic Surgery ,Banjica“, Belgrade, Serbia
4 Clinic of Urology, Clinical Center of Serbia, Belgrade, Serbia
® Faculty of Medicine, University of Belgrade, Belgrade, Serbia

Scientific paper
https://doi.org/10.2298/NTRP2003261S

The aim of investigation was to assess the role of somatostatin receptor scintigraphy in diag-
nosis and follow-up of pancreatic neuroendocrine neoplasms. Somatostatin receptor
scintigraphy was performed with 740 MBq *°™Tc-EDDA/HYNIC TOC for diagnosis of pri-
mary tumors and follow-up after the therapy. There were 63 true positive, 24 true negative, 4
false positive, and 6 false negative findings. Sensitivity was 91.3 %, specificity 85.7 %, positive
predictive value 94.0 %, negative predictive value 80.0 %, accuracy 89.7 %. The SPECT
contributed diagnosis in 28 true positive findings. In 32 patients (33 %) somatostatin recep-
tor scintigraphy significantly changed the management of the patients (10 had surgery,
in 17 somatostatin analogues, and in 5 peptide receptor radionuclide therapy was intro-
duced). Mean Ki-67 index in true positive patients was 13.8 £ 5.0 % while in true negative 7.1
+ 3.4 % which is significantly lower at p < 0.05. There was significantly (p < 0.01)
higher number of increased chromogranin A values in true positive than in true nega-
tive patients (p = 0.000857). Our results confirmed the value of SRS in the diagnosis and fol-
low-up of the patients with pancreatic neuroendocrine neoplasms PanNEN if primary tu-
mors, recurrences or metastases are suspected, as well as for appropriate choice of the therapy.
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INTRODUCTION

Since the discovery of X-rays by the end of the
19th century by William Roentgen [1], clinical practice
has been significantly changed, developed and im-
proved. It offered for the first time possibility to discover
changes in the body of the patient without surgical proce-
dures. Using sealed and opened sources of radiation in
medicine through diagnostic radiology, nuclear medi-
cine, and radiation therapy became routine clinical prac-
tice, advancing rapidly during time, and are considered
as essential tools in diagnosis and in therapy for the ma-
jority of clinical conditions. However, apart for obvious
and irreplaceable clinical benefits, application of
radiation in medicine caries a certain risk. Thus, in appli-
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cation of these procedures overall tendency is risk to ben-
efit ratio, i. e. the minimization of risk balanced against
the need for appropriate and adequate results. It is very
difficult to achieve and standardize the use of radiation
procedures in medicine, bearing in mind variety of
equipment, different education, standard of healthcare
etc., throughout of the world. In some developed coun-
tries, nearly 50 % of radiation exposure originates from
medical sources. For the sake of protection of the pa-
tients, it is necessary that procedures should seek to
achieve diagnostic information of satisfactory clinical
quality using the lowest reasonably achievable dose [2].
One of the procedures that brings the crucial clinical in-
formation in diagnosis, staging, follow-up after the ther-
apy, choice of the biopsy sites and putting indication for
radionuclide  therapy 1is somatostatin  receptor
scintigraphy (SRS), based on the fact that somatostatin
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analogues bind to cells of neuroendocrine tumors which
express somatostatin receptors. This method accom-
plishes results and provides necessary information for
the management of the patients with neuroendocrine tu-
mors.

Pancreatic neuroendocrine neoplasms (PanNEN)
are a heterogeneous group of tumors with different clini-
cal but similar imaging possibilities and characteristics.
If they are diagnosed early, in general, their overall sur-
vival is good [3]. Curative surgery is the best treatment
but many patients may have small lesions that are diffi-
cult to detect, or wide spread disease by the time of diag-
nosis. After clinical investigation with laboratory analy-
sis, imaging is necessary to establish the diagnosis.
Ultrasound (US), endoscopic US, computed tomogra-
phy (CT), and magnetic resonance imaging (MRI), play
a major role in the initial assessment [4], but very often
they do not confirm small lesions or distant metastases.
Inclusion of nuclear medicine imaging in diagnostic al-
gorithm is usually necessary for primary tumor visual-
ization, staging and evaluation of treatment. In specific
cases, for diagnosis of occult insulinomas [5, 6], sam-
pling procedures can be performed.

According to the current World Health Organiza-
tion grading system 2017, PanNEN can be classified, ac-
cording to their Ki-67 proliferation index, into well dif-
ferentiated neuroendocrine tumors (PanNET) grade (G)
1 (G1), with a Ki-67 index amounting to, or <2 %, G2
with a Ki-67 index between 2 % and 20 % and poorly dif-
ferentiated PanNET and pancreatic neuroendocrine car-
cinomas (PanNEC) G3 with a Ki-67 index higher than
20 %. The PanNET and PanNEC (small and large cell
types), have different genetic aberrations [6]. Grading,
primary localization, the hormone and peptide secretion
as well as the metastatic spread correlates well with the
clinical features and prognosis [5, 6].

For the performance of nuclear medicine proce-
dure, it is necessary to insert/inject radionuclide in the
body of'the patient. Radionuclides, in their tendency to
achieve stability, during disintegration emit electro-
magnetic radiation, which can be detected, localized,
and quantitated from out of the body by sophisticated
radiation detectors, either using gamma camera with-
out or with computed tomography (SPECT, SPECT/
CT) or, positron emission tomography with computed
tomography (PET/CT). Radionuclides can be used
alone, or, more often, they are chemically bound to a
stable molecule or a compound, in the form of
radiopharmaceutical which has avidity for the specific
organ, system or the tissue. Thus, nuclear medicine
methods, provide functional imaging by exploiting
specific tumor cell properties and processes, and en-
abling whole-body imaging [7]. Apart of diagnosis,
imaging, according to the increased accumulation of
radiopharmaceuticals in a tumor, can provide data for
selection of the patients for radionuclide therapies and
prediction of the efficacy of such treatment.

One of the most frequent radiopharmaceuticals
for PanNEN diagnosis is SRS, using somatostatin ana-

logues (or, recently antagonists) labelled with
indium-111 or technetium-99m ('''In or *™Tc), tar-
geting somatostatin receptors on the cell surface using
SPECT or SPECT/CT. An improvement has been
made by PET/CT somatostatin receptor imaging with
somatostatin analogues labelled with gallium-68
(°®Ga-SSA). The SRS as well as PET/CT with SSA
can provide the basis for radionuclide treatment with
yttrium-90 or lutetium-177 (°°Y or "7Lu) labelled
somatostatin analogues [8]. Thus, tumor imaging and
follow-up can be specific for every PanNET patient [5,
9, 10].

Other radiopharmaceuticals can also be used for
the detection of PanNEN such as rdiolabeled
metaiodobenzylguanidine ('ZI-MIBG or "3'I-MIBG)
[11], fluorine-18-1-3,4-dihydroxyphenylalanine ('®F-
DOPA), fluorodeoxyglucose (‘*F- FDG), Carbon-11-
5-hydroxitriptophane ('C-5-HTP) as well as several
cholecystokinin (CCK2) receptor-binding radiopeptides
labelled with ™Tc, ''Tn or %Ga.

The aim of our investigation was to assess SRS
role in diagnosis and follow-up of PanNEN based on
our results from the single center and the patients from
Serbia.

MATERIAL AND METHODS

Among 97 patients with PanNEN, 21 were pri-
mary tumors while 76 were recurrences and metastases.
There were 7 insulinomas, 2 gastrinomas while 88 had
neuroendocrine pancreatic tumors. In total there were
12 G1, 76 G2 and 9 G3 tumors. Number and grades of
pancreatic NET, investigated with SRS, are shown in
tab. 1. All the patients gave the informed consent for the
investigation and the study according to the decision of
Ethical Committee of the Clinical Center of Serbia
(668/6 from 19.04.2018). The study was approved by
Ethical Committee of the Faculty of Medicine, Univer-
sity of Belgrade (1550/V-9 from 31.05.2019). All the
radiation safety measures regarding patient doses, qual-
ity control of radio- pharmaceuticals and equipment as
well as radiation monitoring have been conducted [12].

The SRS was performed for diagnosis and fol-
low-up of the patients with PanNEN. Initially, labora-
tory diagnostics was performed following US, CT,
MRI, as well as endoscopy. The SRS findings were
confirmed by surgery, biopsy and clinical follow-up of
5 years. The histopathological diagnosis included

Table 1. Number and findings in different types
of pancreatic NET investigated with SRS

NET n TP ™ FP | FN
Insulinoma 7 3G2 4 G2 0 0
Gastrinoma | 2 1 G20 0 1 G2 0

Pancreatic | o |59 (5Gl1,45|20 (6 Gl, 3 (1GI,
NET G2,9G3) | 14G2) | 2G2)

Total 97 63 24 4 6

6 G2
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immunohi-stochemical profile of the tumor in regard
to chromogranin A (CgA), as well as the Ki-67 index.
Radiochemical purity of *™Tc-Tektrotyd per-
formed using thin-layer chromatography in all the
doses applied to the patients was minimum 90 %. Ev-
ery dose administered to a patient was assayed in a
properly functioning radioisotope dose calibrator, and
is within £20 % of the prescribed dose. Dose calibra-
tors were regularly tested for accuracy, constancy, lin-
earity, and geometry. Gamma camera was regularly
tested and set for energy level centered over
photopeak, uniformity, resolution, linearity, SPECT
Center of rotation, SPECT phantom and with preven-
tive maintenance. Whole body scintigraphy was per-
formed with ECAM gamma camera and computer
(ESOFT), with high resolution collimator and one
photopeak activity (140 keV + 20 %), 2 and 24 hours
after i.v. application of 370-740 MBq **™Tc-EDDA/
HYNIC TOC (*™Tc-Tektrotyd, Polatom), approxi-
mately 550 MBq for the patient weighing 70 kg. After-
wards, SPECT was performed using 360° orbit, 30
s/view, step and shoot). The data were stored in com-
puter matrix 128-128 and reconstructed with filtered
back-projections (Butterworth filter, cut-off 0.6 cy-
cles/pixel, order 5) and iterative reconstruction. Be-
fore the study, the therapy with somatostatin analogs

Figure 1. Somatostatin receptor
scintigraphy with *"Tc-EDDA-
HYNIC TOC: (a) anterior planar view
(b) posterior planar view (c) SPECT.
Focal accumulation of
radiopharmaceutical in abdomen and
in a few places in liver.

Recurrence of PanNEN with liver
metastases after surgery

Figure 2. Somatostatin receptor
scintigraphy with *"™Te-EDDA-
HYNIC TOC: (a) anterior whole body
scintigram (b) SPECT. Discreet diffuse
and partly focal accumulation of
radiopharmaceutical in abdomen.
Fluid collection after surgery,

false positive finding

was withdrawn. The results were interpreted by one
specialist of nuclear medicine and one resident, only
by qualitative analysis, which implied visibly in-
creased focal accumulation of radiopharmaceutical
beyond the places of physiological accumulation.

The results were presented as mean * standard er-
ror (SE). Diagnostic performance of SRS was deter-
mined by calculating sensitivity, specificity, positive and
negative predictive values (PPV, NPV) and accuracy.
Student T test was used to determine statistically signifi-
cant difference between Ki-67 in true positive and true
negative patients (TP, TN). Chi- quadrat test was used to
estimate the difference in the increased/decreased CgA
values between TP and TN patients.

RESULTS

There were 63 true positive (TP) figs. 1-3, 24
true negative (TN), 4 false positive (FP), and 6 false
negative (FN) SRS results. Sensitivity of the method
was 91.3 %, specificity was 85.7 %, positive predic-
tive value was 94.0 %, negative predictive value was
80.0 % and accuracy 89.7 %. Detailed numbers and
findings in different types of pancreatic NET investi-
gated with SRS are shown in tabs. 1 and 2.
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Table 2. Statistical parameters of SRS in diagnosis
and follow up of all the investigated neuroendocrine

pancreatic tumors
Parameter Value [%] % ‘;/;tgr(zgflidcince
Sensitivity 91.3 82.03 % to 96.74 %
Specificity 85.7 67.33 % t0 95.97 %
Positive predictive value 94.0 86.37 % t0 97.51 %
Negative predictive value 80.0 64.72 % to 89.71 %
Accuracy 89.7 81.86 % to 94.94 %

The SPECT contributed diagnosis in 28 TP find-
ings. In 32 patients (33 %) SRS significantly changed the
management of the patients (in 10, surgery was repeated
while in 17 somatostatin analogues and in 5 peptide re-
ceptor radionuclide therapy was introduced).

Mean Ki-67 value in TP patients was 13.8 £ 5.0
%, while in TN patients it was 7.1 £ 3.4, which is sig-
nificantly lower at p <0.05 (the t-value is 1.76829, the
p-value is 0.04144). There was significantly (p <0.01)
higher number of increased CgA values in individual
TP patients than in TN patients (the chi-square statistic
is 11.1144, the p-value is 0.000857).

DISCUSSION

Our results (3TP and 4 TN) of SRS scintigraphy
in insulinomas without FP and FN findings can be ex-
plained by very small group and very good choice of
the patients. However, other authors recommend other
radiopharmaceuticals for this indication. Thus, Me-
dina-Garcia et al. [13] suggested that benign
insulinomas express mostly the glucagon-like pep-
tide-1 receptor (GLP-1R) and low levels of
somatostatin receptors, while malignant insulinomas
over-express somatostatin receptors or GLP-1R in low
levels. Thus they recommended a combined kit, con-
taining radiolabeled GLP-1R (exendin) and
somatostatin analogue. Sun et al. [14] confirmed the
value of both *™Tc-HYNIC-TOC SPECT/CT and
%8Ga-Exendin-4 PET/CT, emphasizing the value of

Gy By By By 0y

Figure 3. Somatostatin receptor
scintigraphy with *"Tc-EDDA-HYNIC
TOC: (a) anterior whole body scintigram
(b) posterior whole body scintigram

(¢) SPECT. Focal accumulation of
radiopharmaceutical in two places

in liver. Liver metastases of PanNEN
after surgery

%8Ga-Exendin-4 PET/CT. Antwi et al. [15] and Brom
et al. [16] also emphasized the clinical value of
PET/CT with 8Ga labelled exendin.

In our study we had one TP and one FP SRS find-
ings in patients with gastrinomas. One FP finding was
due to postoperative local inflammation because of the
recent surgery. In addition to the SRS, which proved
to be half-useful as in our study, Gotthardt ez al. [17]
obtained in 54.5 % of patients with negative SRS, pos-
itive results of gastrin receptor scintigraphy and rec-
ommended it for selected patients as it may provide
additional information in patients with equivocal or
absent somatostatin uptake. With %Ga-DOTA-
minigastrin PET the results were even better.

Our results in PanNEN point out very high sensi-
tivity of 91.30 % and PPV 94.03 %, as well as very
good specificity 85.71 % and accuracy 89.69 % while
NPV is a bit lower 80.00 %, because of the fact that
some PanNEN do not express somatostatin receptors,
and are in accordance to our previous results [18, 19]
obtained in NET in general. Rubenthaler ez al. [20] ob-
tained for primary tumor staging sensitivity of 80.0 %
and a specificity of 88.4 % of PET/CT with SSA. In
comparison to our findings, where change of patient
management was obtained in 33 % of the cases, the ap-
plication of PET/CT with SSA led to a change in pa-
tient management in 44 % of all cases. In favor of our
findings, Briganti et al. [21], in evaluation of literature
data concluded that in spite of a higher affinity and res-
olution of PET technology, Tektrotyd could be used in
the daily practice of NEN, either pancreatic or not, at
least in centers without a PET/CT or a °®Ga generator.
However, because of wider availability, a lower cost,
and a longer decay, in comparison to peptides labeled
with ®8Ga, SRS is more suitable for dosimetry calcula-
tions in the patients predicted for peptide receptor
radionuclide therapy. Al-Chalabi et al. [22], empha-
sized the role of SPECT/CT especially in eliminated
places of physiological activity, thus decreasing FP
and FN results. Hasegawa et al. [23] found in NET (in-
cluding pancreas) that SRS showed positive findings
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in 3 (100 %) of grade 1 (G1) and in 12 (92.3 %) of
grade 2 (G2) lesions with high concordance rate with
SSTR2 expression (93.8 % in the whole body and 92.9
% in the liver). Etchebehere ef al. [24] obtained a sig-
nificant difference in detectability of PanNEN be-
tween %Ga-SSA, SRS SPECT/CT, and diffu-
sion-weighted whole body MRI (respectively,
sensitivities of 0.96, 0.60, and 0.72; specificities of
0.97,0.99, and 1.00; PPV 0f0.94, 0.96, and 1.00; NPV
values 0 0.98, 0.83, and 0.88; and accuracies 0f 0.97,
0.86, and 0.91). Similar results were obtained by
Dromain et al., [25] who concluded that PET/CT using
%8Ga-SSA is superior to SRS SPECT/CT, showing
higher sensitivities for GEP-NET lesion detection
(more than 90 %), particularly due to a better special
resolution or better receptor affinities, emphasizing its
drawback that these techniques are not available in ev-
ery center. Similar to our results, Ilhan et al. [26]
proved that imaging results altered surgical manage-
ment in 33 % patients with PanNEN. He also con-
cluded that apart of this, somatostatin receptor imag-
ing still provided additional information for surgery
planning in more than 95 % of the cases. Virgolini et
al. [27] concluded that °*Ga- SSA PET/CT has signifi-
cant implications for the management of NET patients
in about one-third of patients. However, she empha-
sized possibility of FP findings because of its accumu-
lation in the head of pancreas. Similar observation, but
with *"Tc-HYNIC-TOC in 19.4 % of the patients was
observed by Yamaga et al. [28] although our results do
not confirm that.

For this purpose, other radiopharmaceuticals
can also be used. High '8F-FDG uptake is usually as-
sociated with more aggressive tumors and a less favor-
able prognosis. The value of this imaging modality in
most grades 1 and 2 GEP-NET is limited, because of
their slow growth and consequently low glucose utili-
zation [5, 29]. However, in grade 3 NEC, it might have
additional value, especially in those cases where SRS
is negative [30]. Sunden et al. [29] suggested that
11C-5-HTP PET showed the highest sensitivity (96 %)
for the detection of PanNEN as compared with CT,
SRS and '"*F-DOPA PET. However, it is not widely
available because of the short half-life and a complex
synthesis. Scintigraphy with radiopharmaceuticals
based on catecholamine metabolism like ' I-MIBG
(or B'I-MIBG) has lower sensitivity for the imaging
of PanNEN (<10 %), but have potential application in
the choice of the radionuclide therapy with '3'[-MIBG
[31]. Similarly,'8F-DOPA PET did not show high sen-
sitivity for the detection of PanNEN, but can have an
important role in the diagnosis of congenital
hyperinsulinism [32]. However, estimated effective
dose per scan in all other radiopharmaceuticals was
higher. Thus, it was the highest for '*F-FDG (7.0
mSv), lower for %Ga-DOTATATE (4.8 mSv),
%8Ga-DOTATOC (4.3 mSv), ®®Ga-DOTANOC (3.1
mSv) and ""In-DTPA-octreotide (5.9 mSv) [33],

while it was the lowest for **™Tc — HYNIC TOC (3.8
mSv) [34].

In our study, mean Ki-67 value in TP patients
was 13.8 % £ 5.0 %, while in TN patients it was 7.1 %
+3.4%, which is significantly lower at p <0.05, point-
ing out that tumors with higher Ki-67 are more often
prone to recurrences and metastases than those with
lower Ki-67. It is in accordance with the results of
Mihalache et al. [35] who proved the value of SRS in
locating the tumor, but he emphasized that tumor grad-
ing based on the mitotic count and Ki-67 index must be
established for every case. According to Fujimori et al.
[36],Ki-67 index of >10 % is one of the significant un-
favorable predictors for survival of these patients.

Our study showed significantly (p <0.01) higher
number of increased CgA values in individual TP pa-
tients than in TN patients, but some other authors [37]
found in GEP NET patients only a weak association
between a change in plasma CgA and changes in tumor
burden, concluding that CgA as a single biomarker
was inadequate to predict tumor progression. How-
ever, some other authors [38] confirmed our findings
concluding that in 112 patients with PanNEN, CgA
values correlated well with TP findings on **Ga-SSA
PET/CT. Rossietal. [39] concluded that CgA seems to
have predictive value six months prior to radiological
progression for PanNEN.

Finally, some recent recommendations [7] for
detection of PanNEN are as follows: for well-differen-
tiated (G1, G2) clinically non-functioning NET of the
pancreas, SRS and HTP PET can be used, in patients
with insulinoma HTP PET, GLP1R imaging and SRS,
while with those with gastrinomas and other function-
ing pancreatic tumors SRS and HTP PET are recom-
mended. In patients with poorly differentiated (G3)
GEP-NEC, '®F- FDG PET is recommended.

CONCLUSION

Our results confirmed good correlation between
SRS results and Ki-67 and CgA values. Also, SRS
proved to be valuable method in the diagnosis, fol-
low-up and assessment of the choice of therapy in the
patients with PanNEN, especially if recurrences or
metastases are suspected.
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YIOTA CIHUHTUTPA®NIE COMATOCTATUHCKUX PENEIITOPA Y
JUJATHOCTUIIA U ITPAREDY HEYPOEHIOKPUHUX HEOILIA3ZMU ITAHKPEACA

Lwnm ncnutuBama OMO je MpolieHa yJIore CHMHTUrpaduje cOMaTOCTATHHCKUX pelenTopa y
AWjarHo3u U npahemwy HEYpOEHJOKPHUHUX Heoma3Mu naHkpeaca. CuuHTUrpadguja coMaToCTaTHHCKUX
peuenTopa pabena je momohy 740 MBq *™Tc-EDDA/HYNIC TOC paan aujarHoctuke u npahema
HEYPOECHIOKPUHIX HEOIIa3M1 NaHKpeaca. TauHO MO3UTUBHUX pe3yiTaTa je 6uno 63, TauHO HeraTUBHUX
24, maxkHO MO3UTHUBHUX 4 U NaXkHO HeraTuBHUX 6. CeH3utuBHOCT je 6mna 91.3 %, cnenuduunoct 85.7 %,
MMO3UTUBHA NpeIuKTIBHA BpemHOCT 94.0 %, HeratuBHa npeaukTuBHa BpegHocT 80.0 %, a Taunoct 89.7 %.
SPECT je ponmpuHeo AmjarHO3W y 28 Ta4HO MO3WTHMBHMX Hamasza. Y 32 mamujeHTa (33 %) pesynrarn
cumHTHUrpaduje COMaTOCTATHHCKUX PElenTopa 3HAYajHO Cy MPOMEHWIN Jederbe manujenara (y 10 je
MOHOBJbEHA XUPYIIKA MHTEpPBEHIMja, Y 17 MpUMEHEHM aHaJO3M COMATOCTAaTHHA, a y 5 WHAUKOBAaHA
palnOHyKJIMIHA Tepanuja nentuanMa ). Cpeama BpegHocT nHaekca Ki-67 y TauHo MO3NTHBHAX HalyjeHaTa
ouna je 13.8 £ 5.0 % 710K je y TauHo HeraTuBHUX Omna 7.0 £ 3.4 %, mTo je 3HauyajHo HIXKeE, p < 0.05. Buo je
3HavajHo Behm 6poj (p < 0.01) moBHWIIEHMX BPEHOCTH XPOMOTpaHMHA A y NalnWjeHaTa ca TavyHO
MO3UTUBHAM Yy OJHOCY Ha OHE ca TayHO HeraTuBHUM BpegHoctuma (p = 0.000857). Harwm pesynratu
noTBphyjy BpemHOCT cuumHTHTpaduje COMAaTOCTATHHCKUX pElenTopa y JAujarTHOCTUIM W Tpahemy
nangyjeHaTta ca HEYpOEHJOKPMHUM HeoIula3MaMma MaHKpeaca YKOJUKO IOCTOjU CyMiba Ha IIPUCYCTBO
IpUMapHUX TYMOPa, pelluuBa UK MeTacTasa, Kao U y u360py oArosapajyhe tepamnyje.

Kwyune peuu: cyuniiuzpaguja comaitiocCllatiuHCKux peueiitiopa, HeypoeHOOKPUHU TYMOp, HaHKpedc,
ipaherse, HyKAEAPHA MEOUUUHA, PAOUOHYKAUOU



