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N3T/KT ¢ '8F-NCMA-1007 u '8F-(hmopxonunom B fuarHocmuke
nporpeccuposaHus paka npeacmamenbHoll xenes3bl. fMlepBblll
CpaBHUMeENbHbLIU ONbIM

H.A. MemepsakoBa, M.b. loarymmn, A.A. IIponnn, B.b. Matsees, A.A. Omkaposa, /I./. Hes3opos

DI'RY «Hayuonanvhwiii meduyunckuii uccaedosamensckuti yenmp onxonoeuu um. H.H. Baoxuna» Munzopaea Poccuu;
Poccus, 115478 Mockea, Kawupckoe wocce, 24

Konmaxmot: Hadexcoa Anopeesna Mewepsxosa mdnadya@gmail.com

Beeodenue. [Ipocpeccuposanue paxa npedcmamensHoll Jcene3svl OCMAeMcs 8aliCHOL NPoOAeMOll y NAyUeHmo8 nocae paduKanbHo20 AeHeHuUs..
3a nocaednue 200vt 6via pazpabomar wWUpoKuil cnekmp paouogapmayesmuteckux aexapcmeentvix npenapamoe oasn [19T/KT-uccaedosa-
HUll (NO3UMPOHHOU SIMUCCUOHHOU MOMO2PAPUU, COBMEULCHHOT C KOMNbIOMEPHOU momopaghueit), OCHOBHAs 3a0a4a KOMOPbIX — BblAGAeHUE
npuuuHbL GuoXUMUUecKo2o peyudusa. Kascoas epynna paduoaxmusHbix mpeiicepos XxapaKmepu3yemcsi C8OUMU 0COOEHHOCMAMU, HO 80NPOC
nod6opa onMuUMansHo20 paouopapmayesmuuecKoeo 1eKapcmeeHHo20 npenapama 0as nPogedenus Uccaedo8anus 0CMAaemcst aKmyanbHoiM.
Ileas uccaedosanus — cpagnenue ouasnocmuueckux gosmodxrcsocmeii [IT/KT ¢ 18 F-gpmopxoaunom u 'S F-npocmamuueckum cneyuguue-
cxum membpannsvim anmuzerom-1007 ("SF-TICMA-1007) 6 ebisienenuu npoepeccuposanis paka npedcmamenbHoll Jcenesoi.

Mamepuaast u memodsi. B uccredosanue exarouenst pesyasmamol komnaexcuoix [19T/KT-uccaedosanuii ¢ '$F-gpmopxonurom
u 18F-TICMA- 1007 9 nayuenmos nocae paouxansio2o ae4enus paka npeocmamensHoll JIceaesvl ¢ YeeauteHuem yposHs npocmamu1eckKo2o
cneyughuueckoeo anmueena (I11CA) é coieopomie kpogu (6 duanazorne om 0,10 do 9,06 ne/mn).

Pesyavmamot. B 7(77,8 %) uz 9 nadniodenuii npu ompuyamensivix pesyasmamax I[13T/KT ¢ 18 F-gpmopxonunom 6aazodapsa donoanumens-
o npoeedennomy I119T/KT-uccaedosanuio ¢ 18F-TICMA-1007 yoanoce ebiagums npuuury pocma onyxonesozo mapikepa I1CA y nayuenmoe
nocne padukanbHoil NPOCMAMIKMoMUL U Ay4e6oil mepanuu, 6 mom uucae npu yposre I1CA 0,10 ne/ma.

3axarouenue. B dannom nusomuom uccaedosanuu IIIT/KT ¢ 18F-TICMA- 1007 npodemoncmpuposana ebicokuii yposeHs 6biaéaeHus na-
monoeuneckux usmenenuii npu yeeauuernuu ypogus IICA 6 coiéopomke kpogu (¢ munumanvuovim 3uavenuem 0,10 ne/ma), a makaice Hazas0-
Ho nokasana npeumyujecmea no cpasteruro ¢ IIDT/KT ¢ 18F-gpmopxonunom é o6Hapyscenuy mecmuoeo peyuousa 3a601e6aHUs, NOPANCeH-
HbIX, HO He Y8eAUYeHHbIX @ pazmepe, AUmMpamuveckux Y3108 u @ pantell OuaeHOCMUKe KOCHMHbIX Memacma3sos.

Karouegvie caosa: I19T/KT, 1SF-pmopxonun, 'SF-IICMA-1007, pax npedcmamensHoii scenessl, Guoxumuueckuii peyuous, npocmamue-
cKull cheyuguuecKuil anmueeH

Jlaa yumuposanus: H.A. Mewepsaxosa, M.b. Joneywun, A. 1. Hponun u dp. [IDT/KT ¢ 'SF-TICMA-1007 u '8 F-gpmopxonunom é duaeno-
cmuke npoepeccuposanus paka npedcmamenvHoil ycenesol. Ilepeuiii cpagnumenwvhoiii onvim. Onkoyponoeus 2019;15(3):70—6.

DOI: 10.17650/1726-9776-2019-15-3-70-76

I8F_PSMA-1007 and 8F-fluorocholine PET/CT in prostate cancer progression diagnostics. First comparative experience

N.A. Meshcheriakova, M.B. Dolgushin, A.1. Pronin, V.B. Matveev, A.A. Odzharova, D.1. Nevzorov

N.N. Blokhin National Medical Research Center of Oncology, Ministry of Health of Russia;
24 Kashirskoe Shosse, Moscow 115478, Russia

Background. Prostate cancer progression remains as a major problem among patients after their radical treatment. During last years a broad
spectrum radiopharmaceuticals had developed to reveal the cause of biochemical recurrence.

Objective: the comparison of 'SF-fluorocholine and '8 F-prostate-specific membrane antigen-1007 (18 F- PSMA-1007) diagnostic abilities for
the prostate cancer progression detection.

Materials and methods. In this study had been included '8 F-fluorocholine and 'SF-PSMA-1007 PET/CT (positron emission tomography
combined with computed tomography) scans of 9 patients after radical treatment with increased prostate-specific antigen (PSA) level (range
0.10—9.06 ng/ml).

Results. 1SF-PSMA-1007-PET/CT detected lesions in 7 (77.8 %) out of 9 patients, after radical prostatectomy and brachytherapy, in com-
parison with negative 18 F-fluorocholine- PET/CT results in all cases.

Conclusion. In this pilot study, SF-PSMA-1007-PET/CT has showed high potential in pathological changes detection among patients with
increased PSA level (minimum 0.10 ng/ml) and demonstrated the advantages in comparison with 8F-fluorocholine-PET/CT, especially
in terms of revealing local recurrence and metastatic lymph nodes, as well as, in bone lesions early detection.

Key words: PET/CT, '8F-fluorocholine, 1$F-PSMA- 1007, prostate cancer, biochemical recurrence, prostate-specific antigen
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For citation: 'SF-PSMA-1007 and 'SF-fluorocholine PET/CT in prostate cancer progression diagnostics. First comparative experience.

Onkourologiya = Cancer Urology 2019;15(3):70—6.

Bsepexue

Paxk mpencrarenpHoit xene3nl (PITXK) zanmmaer
2-¢ MECTO B CTPYKTYPE OHKOJIOTMIECKOM 3a00IeBAcMOCTH
y MykuuH, coctanissi 14,5 %. [1pu atom B Teuenue 10 jiet
(c 2007 mo 2017 1) umciI0 BIEPBBIC BRISIBICHHBIX CIIy4acB
PITK yBenuuniaoch 60ojiee yeM B 2 pa3a — ¢ 20223
10 40785, a exXeToaHBIN TEMIT TIpUPOCTa 3a001eBa€MOCTI
B TeYeHue 3TUX JieT coctaBui 5,09 % nHa 100 TbiC. Hacele-
Hus. CmeptHOCTb OT PITK Takke yBenmumiaach Ha IIpo-
TsoKeHMH TTocneqHux 10 jeT, 3aHmMast 3-e MecTo Y My>KIrH
B Bo3pacte 60—69 et — 6,6 % — 1 2-e MecTo y alueHTOB
crapure 70 et — 14,1 % [1].

PammkanmbHast IpOCTaTIKTOMUS 1 JTydeBast Teparivsi OCTa-
1oTcs Hanootee 3G dPeKTUBHBIMU MeTomaMu Teparn PTTK,
OITHAKO 3a4acTyIO Y MAlIMEHTOB B Pa3HbBIC CPOKH TIOCIIC 3aBep-
IICHYS JICUSHUS OTMEUAETCST POCT ITPOCTATUIECKOTO CIICIIN-
¢uaeckoro antureHa (ITCA) B CBIBOpOTKE KPOBH, CBUIC-
TeILCTBYIOIINNM O peunuanBe 3abojeBaHusa. [losTomy
HanboJlee BaKHOU 3aaueii MMarHOCTUKHM OCTaeTCsI paHHee
BhIsIBJIeHUE ouyaroB nporpeccupoBanusi PITXK, ocobenHo
rpu Hu3koM ypoBHe [1CA (<0,5 Hr/mit), [Tt IPOBeACHUS
CBOEBPEMEHHOI JIOKATBHOM CITaCUTENIbHOM Tepanui. BHe-
IpeHre B TMAarHOCTUYECKYIO MPAKTUKY IMO3UTPOHHOMU
SMMCCUOHHOM TOMOTpachuM, COBMEIIIEHHOM C KOMIThIOTEP-
Hoit Tomorpacdueit (IIBT-KT), ¢ mpumMeHEeHNEM pagno-
dapMalIeBTUIeCKIX JJeKapCTBEHHBIX TTperapaToB (PDJIIT),
SIBJISTIOIIIVIXCST aHTaTOHUCTAMU IPOCTAaTUUECKOTO CITeII (-
geckoro MeMopaxHoro anTirena (ITICMA), MeuenHbIx %Ga,
3HAYUTEIBHO YIYYIIMIO BO3MOXKXHOCTU BU3YyaaU3aIllun
npu peuuaubax PITXK, mponemMoHcTprpoBaB 1OCTOBEPHBIS
TIperMyIIIeCTBa B cpaBHeHNH ¢ |SF-chropxominoM [2, 3]. Pa3-
pa6otka [TICMA-TpeiicepoB, MedeHHBIX |3F, TT03BOMIITA HUI-
BEIMPOBATh OTPAHMUYCHUS, CBSI3aHHBIC C TEHEPATOPHBIM TH-
noM cuHTe3a %8Ga, a TakKe MOJIyYMTh GoOJee BBICOKOE
TIPOCTPAHCTBEHHOE pa3pellcHIe N300pakeHsI, O0YCITOBIICH-
HOE MEHBIIMM npoberoM npoTtoHa '8F (mpu cpaBHeHUH
¢ 98Ga). Taxoke BaxHbIM penmytecTBoM SF-TICMA-1007
SIBJISIETCSI €r0 OBICTPHINA, B OOJIbIlIel CTeIEHU HE MOYEBOA,
KJIIMPEHC, YTO TTO3BOJISIET O0JIee YeTKO BU3YaIM3MPOBATh JIO-
K€ TIPeICTaTeIbHOM XKeJIe3bI ITOCIIe PATMKATBHON ITPOCTaT-
skToMUH [4]. B HacTosIIIEM MccIen0BaHUN TIPOIEMOHCTPH-
poBaHBl OCHOBHBEIE TpenmymiectBa SF-TICMA-1007
IO CPaBHEHMIO CO CTAHAAPTHO MpUMeHsieMbIM 8 F-¢bropxo-
JIMTHOM B BBISIBIICHUM TIiporpeccupoBanust PITK.

Ileas nccnenoBannsi — cpaBHEHNE TUATHOCTUYECKUX
Bo3MoxxHocTeil 18F-propxommHa u 'SF-TICMA-1007
B BbIsIBIeHUM TiporpeccupoBanust PIT2XK.

Mamepuanbl u Memopbi
B mpocniekTrBHOE McCcIenoBaHNEe BKIFOUCHBI TaHHBIC
9 maneHTOB ¢ yBenmueHeM ypoBHs [1CA B cbIBOpOTKE

kpoBu. Cpenauit ypoBeHb [1CA coctaBui 2,75 HT /M
(0,10—9,06 xr/mo). Y GosblIMHCTBa TAlIMeHTOB (88,9 %)
pocT ypoBHs [TICA OBIIT BBIABIIEH TTOC/E PaIUKaIbHOMN
npocraTakromuu, B 1 (11,1 %) HabmoneHUN 3apEerUCTPU -
POBaH OMOXMMUYECKUI PELIMAUB TTOCE OpaxuTepanuu.
CaeneHus 0 MMalleHTax MPeICTaBICHBI B TAOJIMIIE.

Bcem manmmenTtam BeimtoHeHH [19T/KT-uccnenona-
Hus ¢ 18F-¢propxomrom u BF-TICMA-1007 ¢ nHTepBa-
oM B mipenenax 14 gueit. Bee [19T/KT-nuccienoBanus
mmpoBeneHbl Ha armapate Biograph mCT (Siemens, Tep-
MaHwus). MccmenoBaHus BEITIOTHEHBI HATOIIAK, 0€3 BOMI-
Holt Harpy3ku. CpenHssT BBeACHHASI PaIuOaKTUBHOCTD
ISE_ITICMA-1007 cocrasmsina 300 MBx, '8F-dpropxomm-
Ha — u3 pacueta 5 Mbk Ha 1 Kr Macchl Tena.

Bce mccrnenmoBaHmUs IMpoBedeHB B CTAaHIAPTHOM
o0BeMe — OT OCHOBAHUS 4Yepera I0 CepeanHbI Oempa,
yepe3 80 MuH oT MOMeHTa BBeAeHus npu 19T /KT
¢ BE-TICMA-1007 u yepe3 40 MUH TIpM CKAaHUPOBAHUN
¢ BF-dropxomHom. [TponomKuTeIbHOCTb KaX/I0T0 UC-
clemoBaHUs cocTaBuiia B cpemHeM 24—30 muH (3 MUH
Ha | «kpoBaTb»).

Anamu3 [19T/KT-n300pakeHnil oCyIIeCcTBISIN
2 cnenuanyucTa — peHTTeHOJIoT U paguoior — ¢ offline-
00pabOTKOM JaHHBIX Ha paboueil cTaHUMM Syngo via
Bepcuu 04.01.0000.0004 (Siemens, lepmanmst). Konnae-
CTBEHHBIN aHAJIN3 OCHOBBIBAJICSA HA M3MEPEHUN MaKCH-
MaJIbHOTO CTAaHIAPTU30BAHHOTO ITOKA3aTeIIs IIOTJIOIICHUS
POJIIT (SUVmax).

Pesynbmambi

B Hamem nccienosanuu [19T/KT ¢ '8F-TICMA-1007
IIPOBOIWJIN TTOCIIEe OTPULIATEIBHBIX pe3ynsraToB [19T /KT
¢ I8F-dropxominom. B 2 (22,2 %) HabMONEHUSIX Pe3yIib-
tatel [1DT/KT ¢ 18 F-TICMA-1007 oka3anich TaKxe OT-
pUIATEIbHBIMUA — HE YIaJI0Ch YCTAHOBUTD IIPUIMHY PO-
cra ypoBHs I[1ICA B ceiBopotke KpoBu. Y 7 (77,8 %)
u3 9 naunentos [IDT /KT ¢ BF-TICMA-1007 no3so-
JIMJIa BBISBUTH IIpOTpeccupoBaHme 3a00JIeBaHUS B BU-
Jae JokanabHoro peunausBa B 5 (71,4 %), meractatu-
4eCcKOro mopaxeHusi kocreir — B 4 (57,1 %) unn
METacTaTUYECKOTO MTOPaXKeHMS TUM(PATUISCKUX y3TI0B —
B2 (28,6 %) HabaoneHusx. B rpyiiie malueHTOB C I10JI0-
skutenpHbiMU pesyastatamu [19T /KT ¢ BF-TICMA-1007
cpenHee 3HaueHue ITCA cocrasmio 2,2 Hr/ma (0,10—
4,91 ar/mn). Crout obparuth BHUMaHue, yto [19T /KT
¢ I8F-TICMA-1007 B 5 (71,4 %) Ha6mONEHUSX TO3BOJIIIA
MMAaTHOCTUPOBATh MECTHBIN PEIIUANB B JIOXKE YIATICHHON
MIpeaCTaTeIbHOM KeJIe3bl (IPU OTPUIIATESIbHBIX JaHHBIX
MBT/KT c '8F-bropxonnHoM) 3a cueT 3HAUMTEITBHO Me-
Hee BbIpaxkeHHOTO «(poHOBOro» HakoruieHust POJIIT B me-
YeHOU Moue (KIMHUIEeCKHI cydail 1), a Takke BBISIBUTH
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Obwas xapakmepucmuxa 00AbHbIX, BKAOYEHHBIX 8 UCCAe008aHUe

General characteristics of patients included in the study

A patient
number

Radical

prostatectomy
Prostate-

specific antigen
level

1 1954 0,10 I
2 1946 0,23 ¥
3 1953 1,37 4
4 1951 1,38 F
5 1947 2,00 ¥
6 1966 2,48 4
7 1945 3,19 aF
8 1956 4,91 —
9 1968 9,06 4

METAacCTaTUYECKOe MOopaxKeHue JUMQPaTUIecKux y3JoB,
HE yBEJIMUEHHBIX B pazMepax, — 10 4—5 MM B HAauOOJIbIIIeM
U3MEPEeHUN (KIMHUYECKU cyJaii 2).

IMpu ananuse yposHs HakormieHus SF-TICMA-1007
He BbIsSIBIIEHO Koppesnsiiun ypoBHs [TCA chIBOPOTKM KpoO-
Bu 1 SUVmax (B qnamnazone ot 2,16 1o 17,05). Hanpumep,
y naneHTa ¢ HaumeHbiuM ypoBHeM [TCA (0,10 Hr/mo)
Ha MOMEHT IMAarHOCTUKU ObLIN BBISIBICHBI O4aru B KO-
ctsax ¢ SUVmax 10 4,94. Takke He OBLITO TTIOATBEPKICHO
3aBUCMMOCTU Pa3MepPOB OYaTrOB OT YPOBHs (hUKCALIUU
IBE_MCMA-1007 — numdatuueckue y3ibl MUHUMATbHBIX
pa3mMepoB (4—5 MM) XapaKTepu30BINCh HAKOTUIEHUEM
P®OJIIT no SUVmax 3,13, B To BpeMsI KaK 04aru B KOCTSIX
1o 10 Mmm — SUVmax He 6oJee 2,16.

Takum o6pasom, [1DT/KT ¢ BF-TICMA-1007 oxaza-
Jlach YyBCTBUTEIbHEE B BBISIBIEHUN TIPOTPECCUPOBAHUS
PITXK nocne panukajbHOM Tepanuu, Mo3Bosive B 77,8 %
ciydaes (y 7 u3 9 manmeHTOB) OOHAPYKUTh IPUIUHY POCTA
YPOBHSI OITyXOJIEBOTO MapKepa, a COOTBETCTBEHHO, TIO0-
OpaTh ONTUMATBHYIO TAKTUKY JICUEHUS JAHHBIX OOJTbHBIX.

st 6oee moapoOHOTO CpaBHEHUST PACCMOTPUM He-
CKOJIBKO KIIMHUYECKUX MIPUMEPOB.

Knunuyeckui cnyyai 1
Ilayuenmy A., 1947 200a poycoenus, ¢ 2014 e. b6vi1a vi-
noaHeHa padukanbHas nPocmamaKmomusi no nogody PILK
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Brachytherapy recL.u;'::lll @ Metastatic meg::tl:ses
lymph nodes (the number
(the number of foci)
of foci)

_ 0 0 2

— 0 0 0

— 0 0 1

_ 1 0 L

_ 1 0 v

_ 1 1 0

_ 1 2 2

4 1 0 1

_ 0 0 0

(cymma 6annoe no wikane Inucona 7). Yepes 4 eoda nocae
padukanvHoeo neueHuss eviseaeH pocm ypoens IICA
00 2,00 ne/ma. Jlns ymouHeHUss NPU4UHbL OUOXUMUHECKO20
peyudusa npogedeno uccaedosanue ¢ $F-gpmopxonunom,
Pe3VAbmamolL Komopo2o Obiau OMmpUuyamenbHuIMU, GU3Yanu-
3ayus 102ca npeacmamensvHoll Jceae3vl 0KA3aiach 3ampyo-
HeHa u3-3a unmencusHo2o Haxonaenus POJIII ¢ meuenoii
moue, KT 6vira evinoanena 6e3 6HympugeHH020 KOHMpPacm-
Hoeo ycunenus. Ilpu donoanumensto evinoanentoil [1I3T/KT
¢ 18F-TICMA-1007 o6napyycen peyudus no aegoii cmenke
MOUe8020 ny3vipsi 00 9 MM 6 HAUOOAbUEM UBMEPEHUU C HAKO-
naenuem PO do SUVmax 17,05. IIpu smom ¢ yuemom
ocobennocmeii evigedenusn '$F-TICMA-1007 naxonaenue
6 Moue npu 0anHom uccredosanuu He npeswviuianro SUVmax
3,53, 66udy ueeo bvlau HUBEAUPOBAHBI MPYOHOCMU BU3YANU-
3auuu a0xca npedcmamensHoll dceneswl (puc. 1).

Rnunuyeckuii cnyyaii 2

Hayuenmy B., 1945 eo0a poxcoenus, 6 2012 e. évinon-
HeHa padukanvHas npocmamaKmomus (cymma 6aii108
no wkane Inucona 7). B meuenue 6 nem nayuenm Haxo-
ouncs nod HabawdeHuem, no UcmeveHuu 0AHHO20 CPOKA
0bL10 Bbls6AEHO nocmenenHoe nogvluenue ypoghs I1CA
00 3,19 ne/ma. Pezyssmamut uccaedosanus ¢ '$F-gpmopxo-
AUHOM OKa3zaaucy ompuyamenvHoimu. [lpu uccaedosanuu
¢ 18F-TICMA- 1007 o6napyaicen ne monvko mecmubiii peyuoue
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Puc. 1. ITosumponnas smuccuonHas momoepagus, coemeujennasn ¢ komnoromeproi momoepagueii (IMIAT/KT), éceco mena ¢ 'SF-¢pmopxoaunom (a—e)
u 18F-npocmamuueckum cneyugpuueckum memopantvin anmueerom-1007 ('SF-TICMA-1007) (e—e). Pak npedcmamensHoii dcene3vl, cCOCMOsHUe nOCAE Pd-
dukanvHoil npocmamskmomuu: a, e — I3 T-MIP (npoekuyus MakcumanbHoil uHmeHcueHocmu) 60 (hpormanvroil npoexyuu, 6, 0 — KT 6 akcuansHoll npoek-
yuu; 6, e — IIDT/KT 6 axcuansroii npoexyuu. Ipu uccaedosanuu ¢ 'SF-gpmopxonunom (a—e) na hone gusuonoeuueckoeo pacnpedenenus paduogpapmayes-
MU1eCK020 AeKapCmMEeHH020 NPenapama 04azo8 NamoA0U4ecK020 HaAKONACHUS. He GbIS6ACHO, BU3YANU3AUUS N0CA NPEOCMAMENbHOU Jcene3bl 3ampyoHeHa
u3-3a uHmMencugHoeo Hakonaerus ' F-gpmopxonuna 6 meuenoii moue. Ilpu uccaedosanuu ¢ 'SF-TICMA-1007 (2—e) ommeuaemcea ovazosoe namonoeuueckoe
Hakonaexue paduopapmauesmu4ecKo2o 1eKapcmeeHH020 NPenapama 8 y31080m 00pa308aHulL NO 1e60l CMEHKe MO4e8020 NY3bipsi, COOMEemcmayoujee pe-
yuougy 3aboneeanus (cmpeixu)

Fig. 1. Positron emission tomography combined with computed tomography (PET/CT) of a whole body, using '8 F-fluorocholine (a—e) and '8 F-prostate-specific
membrane antigen-1007 (18 F-PSMA-1007) (2—e). Prostate cancer after radical prostatectomy: a, e — PET-MIP (maximal intensity projection), frontal
projection; 6, 0 — CT, axial projection; 6, e — PET/CT, axial projection. No tumor detection with 1 F-fluorocholine PET/CT (a—8), no lesions could be detected
in prostate fossa, based on adjacent high activity retention in the urinary bladder. 18 F-PSMA-1007 (e—e) depicted pathologic PSMA-ligand uptake in the left

wall of the urinary bladder (arrows)

3a0041€6aHUA, HO U MEMACMA3bl 8 MeAKUe AUMpamu1ecKue
Y346l MAA020 MA3a QUAMEMPOM 4—5 MM ¢ HaKONAeHUeM
PDJIIT oo SUVmax 3,13, a makce ouacoeoe HaKonieHue
PDJIII 6 nodsszdownoii kocmu u ocmucmom ompocmke L1
do SUVmax 4,86, 6e3 eudumvix cmpyKmypHbiX U3MeHeHUull
no daunoim KT (puc. 2, 3).

06cyneHue

JaHHOe mcciaemoBaHue, SIBISIONIESCS MUIOTHBIM
B HaIllel cTpaHe, IMO3BOJIMIIO OLICHUTh IPEUMYIIECTBA
nposeneHust [19T/KT ¢ '8F-TICMA-1007 ro cpaBHEHHIO
¢ 18F-(bTopXoaMHOM /711 BBISIBJIEHUS] TIPUYMHBI POCTa
ypoBHs [1CA u moaTBepKIeHUs IPOrpecCUpOBaHMUS 3a-
0os1eBaHMsI.

[T /KT-uccnemosanmst ¢ POJII Ha ocHOBE X0IMHA
u [ICMA moka3zaim cBoM ITpeMMYIIECTBa IMepe TPATUII-
OHHBIMU METOIAMM OOCJICIOBAHUS MallMeHTa, TAKUMU
kak KT, MPT u cuuHTurpadus, omHAKO HETOCTaTOYHOI
on11a gyBcTBUTEILHOCTD [1DT /KT ¢ mpemapaTamu xommHa
mpu ypoBHe [TCA <2,0 ar/ma [5]. [IDT/KT ¢ pa3nuaHbI-
mu urangamu [TCMA nponeMOoHCTpUpoBaia OOJIbIITYIO
YYBCTBUTEIIEHOCTH TTPY HU3KMX 3HaYeHUSIX [TICA, mosTomy

OCHOBHOI1 00J1aCThIO TPUMEHEHHSI TAHHOTO OOCIICTIOBAHMS
CTaJI0 pecTaanpoBaHNE MAIIMEHTOB TTOC/Ie PaauKaIbHOMN
IIPOCTAaTIKTOMMU WIIH JTydeBoii Teparuu. [1o pe3ynsratam
MertaaHanu3a F. E. von Eyben u coasr., [I9T/KT ¢ muran-
namu [ICMA 1103BOJISIET BEISIBUTB ITIPOTPECCUPOBAHNE 3a-
6osieBaHus puMepHo y 50 % mnarreHToB ¢ ypoBHeM [TCA
B npenenax 0,5—1,0 ur/mnuy 75 % naiueHToB ¢ ypOBHEM
I[ICA >1,0 ar/mi [6]. Pe3ynbraThl OCIEAHMX UCCIEA0BA-
Huit POJITT na ocHose [ICMA moaTBepAMIM BO3MOX-
HOCTb BBHISBJICHUS pellUINBa 3a00JIeBaHUS IIPU YPOBHE
IICA Bmipenemax ot 0,2 mo 0,5 Hr /M1 (3HaYSHUSI OITyXOJIe-
BOTO MapKepa, TIp1 KOTOPBIX Hanboee 3hheKTUBHA CITa-
cutenbHasa Tepanus) [7]. PerpocriekTuBHEBIN aHAMM3 pe-
3yJIBTATOB 00CemoBaHus 251 mamyeHTa ¢ OMOXMMUYECKIM
PELMINBOM TIOCTIe PATUKATLHON IMTPOCTATIKTOMMH TaKKe
nokasan Bbicokmii moTeHuuan INBT/KT ¢ BF-
TTCMA-1007 B BBISIBJIGHUM TTPOrpecCUpOBaHMsI 3a0051eBa-
HUS: YacToTa OOHaApyKeHUs oyaroB coctaBmia 94,1; 90,1;
74,51 61,5 % coorBercTBeHHO YpoBHSIM [1CA >2.0; 1,0—
2,0;0,5—1,0m 0,2—0,5 ar/mi [8].

B Hamem mcciaemoBaHUM MUHWMAJIbHBIA YPOBEHB
TICA, 1pr KOTOPOM OBLJIO BBEISIBIICHO IIPOTPECCUPOBAHME
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a

Puc. 2. [To3umponnas sMuccuonHas momoepagus, coemeujennas ¢ komnviomeproli momoepagueii (IIDT/KT), ececo mena c¢ 'SF-¢pmopxoaurom (a—e)
u 18 F-npocmamuueckum cneyugpuueckum memoparnnsim anmueernom-1007 (18 F-IICMA-1007) (e—e). Pak npedcmamensHoii vicene3bt, cocmosHiie nocie paoukan-
Hotl npocmamakmomuu: a, e — I19T-MIP (npoekyus MaKcuManbHol UHMEHCUBHOCMU) 80 GpormanbHoil npoekuuu, 6, 0 — I19T/KT 6 akcuanvhoii npoekyuu, 6,
e — I19T/KT 60 ghponmanvroii npoexyuu. Ipu uccaedosaruu ¢ 18 F-gpmopxonurom (a—e) Ha ghome usuonoeuueckoeo pacnpedeerus paduopapmayeemu4ecKozo
nexapcmeentoeo npenapama (PDJIIT) ouazos namonoeuyeckoeo HAKONACHUS He BbIABACHO, BU3YANU3AULS N0HCA NPEOCAMEeNbHOI Jicenesbl 3ampyOHeHa U3-3a UH-
meHcugHo2o Haxonaenus 18 F-gpmopxoauna & meuenoii moue. Ipu uccaedosaruu ¢ 'F-TICMA-1007 (e—e) ommeuaemcs o4az080e namonoeu4eckoe HaKkonieHue
PDIIII 6 n0s1ice yoanennoi npedcmamensHoll Jceaesvl, no Xody ypempul, a maxice ovae euneppurcayuu POJII ¢ npasoii nodgzdownoii kocmu (cmpeaxu)

Fig. 2. Positron emission tomography combined with computed tomography (PET/CT) of a whole body, using ! F-fluorocholine (a—e) and 'S F-prostate-specific
membrane antigen-1007 ('$F-PSMA-1007) (e—e). Prostate cancer after radical prostatectomy: a, e — PET-MIP (maximal intensity projection), frontal
projection; 6, 0 — PET/CT, axial projection; 6, e — PET/CT, frontal projection. No tumor detection with 'S F-fluorocholine PET/CT (a—8), no lesions could
be detected in prostate fossa based on adjacent high activity retention in the urinary bladder. 'F-PSMA-1007 (e—e) depicted pathologic PSMA-ligand uptake

in the prostate fossa and in the right ilium (arrows)

3aboseBanus, coctaBu 0,1 Hr/mi1. OTHAKO C YIETOM OT-
pumareabHbIX pe3ynsraToB [1DT /KT ¢ [ICMA 1ipu ypoB-
He [1ICA 0,23 1 9,06 Hr/MJ1 HAM He yIaJloCh BBISIBUTD IIpe-
IeJBl YyBCTBUTEIBHOCTH HAHHOTO MCCIEIOBAaHUSA,
YTO TpeOyeT MPOBeIeHMs TATbHEUIITNX MCCICIOBAHUI
Ha OOJIBIIINX TPYIIIaxX MalueHTOoB. [1pr 3TOM CTOUT TTOM-
HUTh 0 [TICMA-HeraTUBHBIX OMYXOJSIX, KOTOPBIE XOThb
n cocTaBigioT He 6osee 10 % HaOaOnEHWIA, HO MOTJIN
BCTPETUTHCS M B JaHHOM BbIOOpKe [9]. 1o pe3ynabTraTam
IMAJIOTHOTO HCCIIemOBaHMs, BbimoHeHHOTo F. Giesel n co-
aBT. B 2018 I, 0CHOBaHHOTO Ha pe3y/IbraTax 00CIeIOBAHMS
12 manueHToB ¢ poctoM yposHs [1CA, IDT/KT c '8F-
IICMA-1007 moka3saia orpaHUYeHHbIE BO3MOXKHOCTU
pu ypoBHe [1CA <0,5 ur/mu [10]. B memroMm nanHBIC OT-
paHWUYEHUSI METOJAa MOXHO CUHUTATh XapaKTepPHBIMU
st Beex [ICMA-nurangos [11].

BBuny 6ojiee HU3KOi TO3UTPOHHON sHepruu SF
1o cpaBHeHHIO ¢ %8Ga 11, COOTBETCTBEHHO, GOJIBIIIETo MPO-
CTPAaHCTBEHHOTO pa3pellIeHNs], BBIIBUHYTO ITPEATIOIOXKE-
HHUE 0 TOM, 4TO 4yBCcTBUTENbHOCTh [ICMA-TIDT moxeT
OBITB YBeJIMUEHa 3a cueT 3amereHus °6Ga nzorornom 8F,
OIHAKO TI0 pe3yJbTaTaM IPOBEICHHBIX MCCIIeTOBAHUI
Ha paHTOMaX, 06a n3otomna B couetanuu ¢ [ICMA-muraH-
IaMM ToKa3aldu cXoxwue pe3ynabrathl [12]. [TosaTomy
OCHOBHBIMH TipenmymiectBamu SF-TICMA-1007 nepex
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ITCMA-nuranzamu, MedeHHbiMu %8Ga, octaloTest LMK-
JIOTPOHHBIN CMHTE3, OOJBIINI MepPUOI IToIypacnana
(TIp1 HEOOXOMMMOCTH TTO3BOJISTFOIIIA NCITOIH30BaTh OIMH
CUHTe3 IIpernmapaTa IIsT HecKoabKux [1DT-1meHTpoB),
a TakxKe HU3KUH MOYEBOUM KIUPEHC, 00eCIeYnBaOIINii
JIYUIIIYIO BU3YaTU3aINIo JI0XKa TIPEACTAaTEIbHOMN KeIe3bl
1 TUMGbaTUIECKNX y3I0B MaJIOTO Ta3a.

Breapenue [ICMA-11UrannoB Mo3BOJIWIIO YIYYIIUTh
nuarHocTuky peunanBoB PITK 3a cuer Gosbieit yyBCT-
BUTEJIBHOCTHU TIpM HU3KUX ypoBHAX [ICA, a momoiaHu-
TeabHAs 3aMeHa m3orona °8Ga Ha !8F oGecmeumna
o66mpmmit Berxon PDJIIT ripu cuHTE3e M, 9TO caMOe BaxK-
HOe, YJIYYIIna BU3yaJIn3alnio JIoXa MPeACcTaTeIbHOMN
KeJIe3bl U TUM@aTHIeCKUX y3JI0B MaJOTO Ta3a 3a CueT
MMPENMYIIECTBEHHO TeTaTOOMIMapHON SKCKPEIIUH JaH-
Horo POJIII.

OCHOBHBIM OTPaHUYCHHEM OOJTBIITMHCTBA UCCIICI0BA-
HUI1, TTOCBAIIEHHBIX BO3MOXKXHOCTIM [TCMA-nnranos,
B TOM YHCJIe W HAIIIETO, SIBJISIETCS HEIOCTaTOYHO YacTast
Mopdonornyeckas BepruduKkains BoissBieHHbIX [1DT-110-
JIOXXUTETbHBIX 09aroB. OTYaCTH 3TO CBSI3aHO C HEOOIBIIIH -
MM pa3MepaMHU TTaTOJIOTUICCKIX 09aroB 1/ WM HeAOCTYII-
HoOCTbIO uX s ouoncuu. [Tpu atom [TCMA-nuranms
B IIEJIOM XapaKTEPU3YIOTCS BBHICOKON IMOJIOXUTEIBHOMN
IMPOTHOCTUYECKOM IIEHHOCTBIO, UTO TMTO3BOJISIET C OOJIBITICH
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Puc. 3. Iozumponnas smuccuonnas momozpagus, coemeujennas ¢ Komnviomeproii momoepagueii (IMAT/KT), eceeo meaa ¢ 8 F-gpmopxoaunom (a—e)
u 18 F-npocmamuyeckum cneyugpuueckum membpannvim anmueerom-1007 (18 F-TICMA-1007) (0—3). Pak npedcmamenvHoii dcene3ssl, cOCMosHuUe nocae pa-
oukanvroii npocmamaxmomuu. 11T/ K T-uzo6parncenus 6 axcuanvroii npoexyuu. Ipu uccaedosanuu ¢ '8 F-gpmopxoaunom (a—2) na one gusuonoeuyecko-
20 pacnpedenenusi paduopapmayesmuuecKoo AeKapcmeeHHo20 npenapama o4az08 namoa0u4eckoe0 HaKonaenus He gvisgaeno. Ilpu uccaedosanuu
¢ 18F-TICMA- 1007 (0—3) onpedeasemcs ouazo6oe namonoeuueckoe HaKkonieHue paouopapmayesmu4eckoeo 1eKapcmeeHHo20 npenapama 6 AUMPamu4eckux
V31aX Mano2o maza ouamempom 00 4—5 mm (0, e), a makaice 6 ocmucmom ompocmie L I-nozeonka (nc) u 6 npasoii hods30ouiHoli kocmu (3) (cmpeaxu)

Fig. 3. Positron emission tomography combined with computed tomography (PET/CT) of a whole body, using 'S F-fluorocholine (a—2) and 'S F-prostate-specific
membrane antigen-1007 ('$F-PSMA-1007) (0—3). Prostate cancer after radical prostatectomy. PET/CT, axial projection. No tumor detection with 1F-
Sfluorocholine PET/CT (a—z). 'SF-PSMA-1007 (0—3) depicted pathologic PSMA-ligand uptake in the sub centimeter (4—5 mm) pelvic lymph nodes

(0, e), in the spinous process of L1 (uc) and in the right ilium (3) (arrows)

JTOJIe BEPOSITHOCTH CYIUTh 00 MCTUHHO-TTOIOKUTETBHBIX
pe3ynpraTax oociaenoBaHus [4].

3akniouenue
Takum o6pazom, [1DT/KT ¢ 8F-TICMA-1007 mpo-

JEMOHCTpHUpOBajaa BBICOKMIA YPOBEHDb BLIABJICHUA

NUTEPATYPA |/

2012;39(6):1085—6. DOI: 10.1007/

1. 310KauecTBEHHbIE HOBOOOPA30BaHMUSI

[MaTOJIOTUYECKUX U3MEHEHUI MPU YBEJIUYEHUU YPOBHSI
I1CA B cbIBOPOTKE KPOBH, A TAKXKE HAIVISIIHO [TOKA3aJia IIpe-
uMyIecTsa o cpapHenuio ¢ [19T/KT ¢ '8F-¢propxomiHom
B OOHAPYXEHUM MECTHOI'O peLUANBa 3a00/1€BaHMs, [TOpa-
JKEHHBIX, HO HE YBEeJIMYEHHBIX B pa3Mepax, TMM@aTuuecKmx
Y3JIOB ¥ B paHHEH TMAarHOCTUKE KOCTHBIX METACTa30B.
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