JIVYEBASAA TUATHOCTHUKA

RADIATION DIAGNOSTICS

rOJIOBHOIO MO3TA

PEOEPAT

Llenp: M3ydeHne BO3MOXHOCTH Ucroib3oBanusi |'C-6Gyrupara
Harpus ('!C-BH) s anarsocTyky omyxoseii ronosHoro Mosra (TM).

Martepuan u Metonbl: O6ciaenoBaHo 143 60abHbIX (74 MYXYMHBI
u 69 XeHIIKH B Bo3pacte ot 18 10 79 net). Y 77 u3 HuX oGHapyKeHbl
3JI0KaYeCTBEHHBIC OMYXOJIU: TIM00JacTOMBI (21), MEHUHTHOMBI (24),
aHaTUIaCTUIeCcKue acTpouToMsl (15), metacrassl paka B 'M (17);y 28
— 100pOKaYeCTBEHHbIE HOBOOOPa30BaHMs: MeHMHTHOMBI (12), acTpo-
utoMsl (12), aneHoMbl Tutniodusa (4); y 38 — 06pa3oBaHuUsT HEOITYXO-
JIEBOM TPUPOABI: apTepUOBEHO3HbIE MasbdopMmauuu (ABM) (12),
HapyleHust Mo3roBoro kpoBoobpatieHust (HMK) (4), kucter (22). ¥
HEMPOOHKOJIOTMYECKUX OONTbHBIX AMArHO3 ObLT BepUGbUIIMPOBaH
ructonornyecku. IIOT Ha ckanepe ECAT Exact 47 HR+ (¢. Sie-
mens), BBITTOJHSIIU B PeXUMe AByXMEPHOI perucTpalluu ¢ KOppeKL-
el ocnabieHus U3My4eHUs] B AMHAMUYECKOM DEXHMMeE cpasy Iocje
BHyTpUBeHHOro BBeaeHus 550—650 Mbk POI1. O6paboTka JaHHBIX
BKJIIOYasia orpenesieHre ypoBHs HakoruieHuss PODIT B omyxomm (-
unnekc T/NT — oTHoIIeHHe OMyX0Jib/HOpMaJIbHAsI TKAaHb), a TAKXKe
aHaIN3 KPUBBIX BPEMSI—aKTUBHOCTb.

PesynbraThl: YcraHoBjeHo, uto [19T ¢ C_.BH 00J1agaeT BLICOKOM
YYBCTBUTETBHOCTHIO (94,8 %) Tipy BBIsIBIIEHMM HOBOOOpa3oBanuii ['M,
TTO3BOJISIET OTYESTIIMBO BU3YATM3MPOBATh 3I0KAYECTBEHHBIC U TUTICPBA-
CKyJISIpHBIE TOOPOKAYECTBEHHBIE OIMyXOJM, a Takxke muddepeHImpo-
BaTh UX OT HEOITyX0JIeBbIX 00pazoBaHuili M. B HeoryxosieBbix 00pa3o-
parmsix |'C-BH He Hakarumsasicst, a mHaekcsl T/NT okasamick B 4,2
paza HUXe, 4eM Ul 100poKayecTBeHHbIX onyxoseit (p<0,01), u B 5,2
pasza HuXe, 4eM UIsl 3710KauecTBEHHBIX HOBooOpaszoBaHuil (p<0,001).
[pu ccnenoBaHUM OIMyXOJIeil aCTPOLIMTAPHOTO psiia OOHApYXKEHa TPsi-
Masi 3aBucuMOCTh MHIEKCOB T/NT oT cremeHu 3710KauecTBEHHOCTHU
HOBooOOpaszoBaHuii. [1pn mmobracTomMax v aHATIACTUYECKUX aCTPOLIU-
ToMax B cpexHeM T/NT>1,6, a mpu oOpOKaYeCTBEHHBIX ACTPOLINTOMAX
— T/NT<1,3 (p<0,01). s 3710KaueCTBEHHBIX U TOOPOKAYECTBEHHBIX
MEHWHTMOM TaKOI 3aBUCUMOCTH He Habonanoch (p>0,84). s rimo-
6J1aCTOM U 3JTI0OKaYeCTBEHHBIX MEHWHIMOM, WMEIOIIMX TTOBBIIICHHYIO
BaCKyJISIpU3alnio, KOCBEHHBIe TPU3HAKK HOBOOOPA30BaHMIA (BbICOKAs
CKOpOCTh 3axBaTa U YTHJIM3ALUHU XHUPHBIX KUCIOT), ONpenessuinch B
cpenHeM B 1,5 pa3a yallie, 4eM B MeHee BaCKYJIsIpU3MPOBAHHBIX aHarIa-
CTUYECKMX acTpOLIMTOMAax M MeTacTa3ax paka. BblsiBleHHast 3aBUCHU-
MOCTb ckopocTH yruiu3aluu (CY) XKMPHBIX KKCIOT OT CTENIEHU BacKy-
JIIpY3al HOBOOOPpa30BaHMIA TTO3BOJIMIIA HAM TTPEATONIOXUTh, uTo CY
OTpaXaeT ypOBEHb OKCUTEHAIINH OITYXOJEi.

Boisozsr: [Ipu nuxamuaeckoii [19T ¢ ''C-BH B npexesnax ogHo-
IO MCCJIeNOBaHMSI BO3MOXHO OIICHMBATH CTETIeHb BaCKYJISIPU3AlIUU,
YPOBEHb METa0OJIM3Ma, CKOPOCTh 3aXBaTa M YTWJIM3AIMM XUPHBIX
KUCJIOT B OITyXOJISIX M KOCBEHHO CYIUTh O CTETIEHU VX OKCUTE€HAIIUU,
YTO MMEET MPOTHOCTHYECKOE 3HAYeHHE TIPH TTAHMPOBAHUK KOHCEP-
BaTUBHOTO JieueHUsT HOBooOpa3oBaHuii ['M.

KioueBble c10Ba: no3umporHas IMUcCUOHHAS MOMOSpAPUs, Onyxo-
AU 2010681020 MO32, MEMABOAUIM HcUpHbIX Kucaom, 'C-Gymupam nampus
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The Possibilities of Positron Emission Tomography with a New
Radiopharmaceutical "'C-Sodium Butyrate in Brain Tumors Diagnosis

ABSTRACT

The purpose: To study the potential of the ''C-Sodium Butyrate
('C-SB) for diagnosis of brain tumors.

Material and methods: 143 patients (74 men and 69 women of
18—79 ages) were examined. 143 malignant brain tumors were reve-
aled in 77 patients including: glioblastoma — in 21 cases, malignant
meningioma — in 24 cases, anaplastic astrocytoma — in 15 cases, and
cancer metastases in the brain — in 17 cases. Benign brain tumors
were observed in 28 patients: meningioma — in 12 cases, astrocyto-
ma — in 12 cases, pituitary adenoma — in 4 cases. Non-tumor fin-
dings were observed in 38 patients including: arterial venous malfor-
mations — in 12 cases, stroke diseases (SD) in 7 cases, cysts in 22
cases. In neurooncological patients, the diagnosis was verified by
histological studies. 2D-PET scans of the brain with attenuation
correction (“ECAT Exact 47 HR+”, Siemens) were carried out.
PET scanning was performed in a dynamic mode immediately after
intravenous administration of 550—650 MBq of ''C-SB. Assessment
of data has included a level of the tracer uptake by tumor identifica-
tion, as well as curves analysis of time—activity ratio.

Results: It was stated that PET with the '!C-SB proved to be a
highly sensitive (94.8 %) technique for the revealing brain tumors
and it allowed to visualize clearly malignant and hypervascular
benign tumors and to differentiate them from non-tumor brain mas-
ses. In examined non-tumor lesions, the '!C-SB was not accumula-
ted, besides, T/NT ratios were 4.2 times lower than those in benign
tumors (p<0.01), and 5.2 times lower than those in malignant tumors
(p<0.001). While examining tumors of astrocytic line, we observed a
direct dependence of the T/NT ratio upon the malignancy degree of
tumors. In glioblastomas and anaplastic astrocytomas, the T/NT
ratio was averaged over 1.6, while in benign astrocytomas it was less
than 1.3 (p<0.01). In malignant and benign meningiomas, there was
not seen such a dependence (p>0.84). In glioblastomas and malig-
nant meningiomas, which had the increased vascularity, the indirect
signs of tumor — the increased uptake and utilization rate of the fatty
acids, were noted 1.5 times more frequently, if compared to less vas-
cularized anaplastic astrocytomas and cancer metastases. The revea-
led dependence of the utilization rate upon the vascularity grade of
tumors allow us to suggest, that utilization rate reflects the level of
oxygenation in tumors.

Conclusion: Applying the dynamic 'C-SB-PET at a single ses-
sion, it is possible to assess vascularity grade, level of metabolism of
fatty acids, the uptake and washout (utilization) rate of tracer in tumors
and to estimate indirectly the state of tumors oxygenation. These are of
prognostic value for planning therapy for brain tumors.

Key words: positron emission tomography, brain tumors, fatty acids
metabolism, 'C-Sodium Butyrate




