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B craThe IpeacTaniieH 0030p MaTepHasioB KOHIpeccos EBponeii-
CKOI accolMaliuy sICpHON MeniMHE U BeeMupHoi denepampm
AOePHON MEIULIMHEL ¥ GHOIOIUH, IIpoXo UBLIHX B 1998 1 B IepManyu
1 B 1999 r. 3 Vcmaumm ¥ OIyOIHKOBaHHBIX B «EBPONEHCKOM XypHa-
Jle gaepuoit Megumanel» (1998. —T. 25, Ne 8; 1999. — T, 26, Ne 9).

Kak n3BeCcTHO, pax MOJIOYHOH Kele3k! BBIY IIMPOKOTO Pacipo-
CTpaHeHUsI IPSICTABIIACT OAHY K3 aKTyaIbHCHIINX IIp0OIIeM KIVHHU-
yeckoit opkoorny. Haubonee yacto B AMATHOCTUKE paka NAHHOM
JIOKANM3AITHY ¥ €70 METACTA30B B TIOAMBIIISYHEIX JTUMPOY3Iax vc-
TIONH3YIOTCS MANbIAIAT ¥ PEHITEHOBCKag MaMMorpadua. OmHako
TICCACAHASl OTHOCHTENbHO HeceruduyHa U JaeT 60p1oif 1Ipo-
1IEHT JTOXKHOTONOXUTENBHBIX PE3Y/IETATOB, OFHUM ¥3 MCTOYHMKOB
KOTOPHIX ABJISICTCS HaJMIue B Xefie3e MUKPOKANbI(DUKATOB.

B MHOTOYHCTEHHEX pal0Tax I0Ka3aHa ITO3WTHUBHASL POJTH IPUMEHCHHST
BIOONEPALIMOHHOM MAArHOCTHKS PaKa MOJIOTHOM XXeIIe3E], €10 PELIIUBOB
¥ MeTacTasoB B yumMGoyniax cipararpades (Cr) ¢ * Te-rekcaxvic-2-me-
TORCHI300YTHI-T3oHmrprnoM (MIBI), orsHocmerocs K mnodumbHbM
KATVOHHBIM KOMITTEKCAM 1 IMAPOKO UCITONB3YEMOTO JJIsT OIEHKH Tiepdy-
3y MIOKapna. JdparHocTadeckas Tousocts o0pranoir Cr i1 onHodoToH-
Ho sMuccuoHHO# Tomorpadu (ODDT) B BEISIBICHIN PaKa MOJIOYHOH
KEJEe3bI COCTARNAET 83 11 91% COOTBETCTBEHHO IPY OTCYTCTRIAY HAKOIUe-
e pamrodapyrpenapara (POIL) B moGPOKAMECTBEHHEIX VAIAX ¥ HOP-
MamsHOH TRarM xeyeast. Jyscreurensaocts Cu ¢ **Te-MIBI B oHapy-
XEHUM TIEPBUYHOINO paka >Kemesbl 6P  HamMuuM B Heif
MUKDPOKATEIADHAKATOB coCcTarIsier 67% mpotuB 89% tpu MaMmorpachu,
OIHAKO CrIeIphrrHocTs ocreraet 91% mporus 38% coorsercreeHHO. CIy
¢ ¥ Tc-MIBI Gonee yyBCTBUTENBHA B CpaBHEHIY ¢ Mammorpacdueit (91 u
776% cooTBeTCTBEHHO) 1 B AU(dhepeHIMpPOBaHMM 3OKAYECTBEHHRBIX 1 H0-
OPOKAYECTBEHHBIX OLyXONEBHIX M3MeHe L. Taxvm oGpasom, Cit ¢ e~
MIBI B 3HaumTeBHOI Mepe AONONHACT NaHHBIe Mammorpadem, uto
YMeHBIIAET HeOOXOIUMOCTS POBEIEHY GHOTICHIA ¥ XUPYPIrUYECKIX BMe-
IIATEIECTB HA MOJIOUHOM JKeie3e.

BONBHEIM ¢ MECTHOPACIPOCTPAHEHHBIM DPAKOM MOJIOYHOM
KeJe35l HEPEIKO MPOBOJST NOOIEPANUOHHYIO HEOANBIOBAHTHYIO
xuMuoTepanuio. Touras oneHKa ee 3OOMEKTUBHOCTY BaXHA WIS
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Breast cancer is one of the commonest malignancies and an
urgent problem of clinical oncology. Palpation and radiological
mammography are common diagnostic methods for breast can-
cer and axillary lymph node metastases. However, the latter is not
very specific and gives a high percentage of false-negative tests
mainly due to the presence of microcalcifications in the gland.

Many papers note the positive role in the diagnosis of breast can-
cer and its lymph node metastases of preoperative scintigraphy (Sc)
with #"Te-hexakis-2-metoxyisobutyl-isonitryl (MIBI), a lipophilic
cation complex widely wsed to measure miyocardial perfusion.
Common Sc and single-photon emission tomography (SPET) have
diagnostic accuracies 83% and 91% respectively without accumula-
tion of radiopharmaceuticals (RP) in benign nodes and normal
gland. Sensitivity of Sc with **Tc-MIBI in the diagnosis of primary
breast cancer having microcalcifications is 67% against 89% for
mammography though the respective specificities are 91% and 38%.
The #*Te-MIBI Sc is more sensitive than mammography (91% vs
76%) in differentiation of malignant from benign neoplasms. The
#mTe-MIBI Sc is therefore a good supplement to mammography
reducing the need in breast biopsy and surgery.

Patients with locally advanced breast cancer often receive
preoperative neoadjuvant chemotherapy. Accurate evaluation of
the response is of much importance for planning further surgicat
procedure. Resistance of certain tumors to drugs may be due to
the presence of large amounts of P-glycoprotein in tumor cells
which also contributes to tumor cellular accumulation of *Tc-
MIBI. Tumor *"Tc-MIBI uptake depends upon its resistance to
chemotherapeuticals, and Sc with this RP is reasonable in cases
undergoing cytotoxic therapy. The *"Tc-MIBI Sc tests also have
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Kauruuecxue uccaedobarus

TIOCHISAYIOIETO TUIAHUPOBAHHA TaKTHKH XMPYPTHMYECKOTO Jede-
Hus. YCTOWYHBOCTh HEKOTOPBIX OMYXONEH K XUMUOIIperiapaTtam
MOXKET GBITH GOYCIOBICHA HAJIAYIHUEM B OITYXOJICBBIX KICTKAX B 3Ha~
qYTEIHPHOM KOTHYeCTBe P-TIIMKOIIpOTeWHA, KOTOPEIH B CBOIO OYe-
penxp BAMSIET Ha HakomieHuwe B Hux *"Tc-MIBI. OrMmedyeHo, yTO
crenens prmovenust Cu ¢ **Tc-MIBI B 0IyXob 3aBICHUT OT YpOB-
Hs €6 PEe3UCTeHTHOCTH K XMMHOIIpelrapaTaM, mosroMy Cui ¢ maH-
aeiM POTT seisteTes HonesHoi i Habmonesus GOTBHEX, KOTO-
pPHIM IIPOBOIVITCS IUTOTOKCKYecKass Tepanusi. Pesynsrater Cu ¢
#nTc-MIBI uMeoT MPOrHOCTHYECKOe 3HaYEHME M B OLIEHKe 3¢h-
(DERTIBHOCTH XHMUOTEPAIH ¥ HeOoIlepabelbHBIX OOBHBIX.

HenasHo kax poronaenwe K MaMMorpadua pu o0ciHeaoBanii
GOJIGHEIX C ITONO3PEHHEM Ha PAK MOJIOYHOI Kenessl GBUIa Ipeuio-
xena Cr1 ¢ *Te-rerpadocmuboM (TF). OHa MOXKET HCIIONB30BATh-
¢4 KaK TOYHEII HEMHBA3UBHEIH MeTOI T depeHIIpoBaHIS 310K~
JeCTBEHHBIX U HOGPOKAYECTBEHHEIX V3IIOB B XeJe3e He3aBUCHMO OT
X TUIOTHOCTH, OMHAKO €€ YyBCTBUTEIHHOCTD YXYIIAeTCs TIPY pas-
Mepax y3moB Meree 1 em. Cir ¢ *"To-TF ocoOeHHO II0Ka3aHa IpY He
0BHAPYKECHHEX MaMMorpadmell onyxonsx. B xoMOuHawuy ¢ MaM-
morpadueit Cr ¢ *Tc-TF mo3BojIseT BEISIBUTE OIIXOIY MeHee 1 cM
¢ gyBcTBUTeNsHOoCThI0 100%, creuduaHocTeio 69% ¥ TOYHOCTHIO
94%. Kpome toro, Ci ¢ **Tc-TF urpaer BasKHyio pONib B TIOMCKE pe~-
LAAUBOB TIOCIIE XMPYPIHYECKOTO M JIyIEBOT0 JICYEHU.

Cu ¢ " Tc-TF aBngeTcsa MHOTOOOSIIAIONMIEH M IJIST CIEKEHIS 3a
peakupeil MeCTHOPACTIPOCTPAaHEHHOIO paka MOJOYHOH Xele3sl Ha
JOONEPANHOHHYI0 HEOATBIOBAHTHYIO XUMHOTECPAITAIO BHICOKUMH
JO3aMH TPENaparoB, TAK KaK O WHTEHCUBHOCTH HAKOIUICHUS
P®II B OIIyXoIH HO U TIOCHE NEYECHHT MOXHO CYIUTE 00 addexTun-
HOCTH TIPOBEeHHOM Tepamuyl. B cpaBHeHuM ¢ o6sraHoM Cir OPDT
¢ ®Tc-TF meMOHCTpHpyeT GONBIIYIO TOYHOCTE (69% tipoTus 94%)
B OOHapyXeHIH He TOJBKO IIEPBUYHOTO Paka MOJIOYHON KeJe3hl 1
€ro MeTacTasos B JumMdOy3Iax, HO ¥ IpY HAeHTU(QUKAIUY OCTaT-
KOB OITYXOJEBOIA TKAHY TIOCIIE SKCIM3NOHHOM GHOIICHI.

Xopoias criocoGHOCTh K PAcIiO3HABAHMIO PaKa MOJIOYHOL XKeye-
3BI M €70 MeTacTa3oB oTMeueHa y Cu ¢ " IC-muMepKanToCyKIiHate-
TaroM (DMSA). Dror POII mMeeT Goslee BEIPAKEHHYIO TCHISHLIVIO
B cpaBHeHuH ¢ *"Tc-MIBI x dukcamuy B J0OPOKAYECTBEHHBIX OITy-
XOJFIX KeJIe36I ¥ MOXET MCIIONB30BATHCA IS WX Trovcka. ONHAaKo B
pAfe MCCNeNOBAHKI He HaGmoJanoch CYIECTBEHHON pasHULEI B
npyMeHeHnH o6oux PPTI, 32 nckmoyeHueM 60s1ee HU3KOM CTOMMO-
e " Tc-DMSA.

XoTs1 IepBbIe COOOLIEHIST O Pa3pabOTKe U IPYIMEHSHIH IIO3NTPOHHOM
smuccrionHoi Tomorpadbum (IIOT) ¢ *F-GnyopormokcH-IIEOK030i
(FDG) nosiBrmich exe 30.1eT Hazall, OHa CTaa OTHOCUTEIEHO JOCTYITHOM
B TOCTEIHES TecATIIETHE Y TIONyJriIa HauOOEIee pactipoCTpaHeHue B
JIMATHOCTHKE paka JIETKOTO H 3TOKAYeCTBeHHO#M MbOMEL, B YacTHOCTH,
TIOT Beero Tena ¢ *F-FDG mo3BOSIET BBISBITH METACTA3E] paka JIETKOIO
B KOCTSIX C TOYHOCTEIO, He yerynaromei Crr ¢ *™Ic-merwenpudochora-
ToM. U1t M3Gekatuisd IOKEOTIONOKUTENEHEIX PEYIIBTATOB HEOBXOIMMO
VAUTEIBATh CrI0cobHOCTh *F-FDG HakarumBarhcsi B HEKOTOPBIX HOp-
MATHHBIX OPTaHAX ¥ TRAKSX, HAPHAMED B POTOIIOTKE, IIATOBUIHOM KeJie-
3¢, CYCTaBax M ZIp.

K coxanenuio, W3-3a TEXHWYECKWX CIIOXHOCTEH W BHICOKOH
CcTOMMOCTH 060pymoBapya puMeHeHne ITDT BO3ZMOXHO TOIBKO B
KPYIHBIX MEAUIHCKYX IIeHTpaX. OMHAKO B IOCICIHUE TOIEL 3a-
BONAMU-M3TOTOBUTENIMI raMMa-KaMep OpUI pa3paboTaHbl KOJ-
aMaropsl mis nposenenus OODT ¢ yABTPaBEICOKOHEPTETHIHEI-
Mu (511 xoB) PDII. Bompiioii yror «3peHus» 3THX KOJUIUMATOPOB
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a prognostic value in evaluation of response to chemotherapy in
inoperable cases.

Recently Sc with *"Tc-tetrafosmine (TF) was proposed as a
supplement to mammography in breast cancer suspects. This
method may be used as an accurate non-invasive technique to
differentiate benign from malignant nodes irrespective of their
density, though the method sensitivity reduces in nodes less than
1 cm. The *Tc-TF Sc is specially indicated for tumors not
detectable by mammography. The *"Tc-TF Sc in combination
with mammography can detect tumors less than 1 cm with a
100% sensitivity, a 69% specificity and a 94% accuracy. Besides,
the *Tc-TF Sc plays an important role in search for recurrent
tumors after surgery and radiotherapy

The **Tc~TF Sc is also promising for monitoring response of
locally advanced breast cancer to preoperative neoadjuvant high-
dose chemotherapy because this response may be evaluated by
tumor RP accumulation before and after therapy. The #~Te-TF Sc
is more accurate than common Sc (94% vs 69%) not only in the
diagnosis of primary breast cancer and its lymph node metastases
but also in identification of tumor residues after excision biopsy.

Sc with *"Tc-dimercaptosuccineacetate (DMSA) has a good
capability of recognition of breast cancer and metastases. This
RP is more readily accumulated in breast benign tumors than
»mTe-MIBI and may therefore be used to distinguish benign neo-
plasms. Although some authors failed to discover any difference
between the RPs except for low cost of *"Tc-DMSA.

Although first reports of development and application of
positron emission tomography (PET) with ®F-fluorodioxyglu-
cose (FDG) were published 30 years age this methodology
became commonly available only in the last decade and is cur-
rently used mostly in the diagnosis of lung cancer and malignant
lymphoma. Total body ®F-FDG PET detects bone metastases of
lung cancer with an accuracy similar to *~Tc-methylenediphos-
phonate. To avoid false-negative tests one has to take into consid-
eration the ®*F-FDG ability to be accumulated in some normal
organs and tissues such as oropharynx, thyroid, joints and others.

Unfortunately the use of PET is only possible in large health
centers due to operational difficulties and high cost of the
method. However, manufacturers of gamma-chambers have
recently developed collimators for SPET with ultra high-energy
(511 keV) RP. Many papers mentioned high accuracy of the
SPET with *F-FDG as compared to PET in the diagnosis of lung
cancer and its metastases. Other RP with a similar significance in
lung cancer detection by SPET are ®'Tl-chloride and *"Tc-MIBI
though the *'Tl-chloride is preferable for common Sc.

An RP *I-alpha-methyltyrosine (AMT) may be used in the
diagnosis of lung cancer, the RP's fixation in malignant tumors
being associated with enhanced transport of amino acids as a
reflection of accelerated protein metabolism in these tumors.
The I-AMT is the only amino acid fit for SPET. As found, the
B]_AMT concentrates readily in non-small cell lung cancer. The
SPET sensitivity in the diagnosis of primary cancer is 93% and
greater than those of *'Tl-chloride and *~Tc-MIBI Sc. However,
the #I-AMT Sc fails to discover mediastinal nodes which is a
serious limitation for clinical application of this RP.

The **Tc-TF SPET is more efficient than Sc with “Ga-citrate
and computed tomography (CT) in the diagnosis of mediastinal
metastases of lung cancer. Its application may reduce the number



Clinical Investigations

TIO3BOJISIET BRIBIIATH OYArOBHIE AECTPYKUMU B OpPTaHax M TKaHAX
TONEKO ¢ oMo ODIT. B MHOrOYHCISHHEIX paboTaX cOO0INa~
eTcs o BeIcoxoii mocrosepHocTy OMIT ¢ *F-FDG B cpaBHenny ¢
TIDT B mEarsoCTHKE paka NETKOro ¥ €ro MeTacTasoB, YTO AeHacT
nasaeif POIT oTHOCHTENBHO FOCTYIHEM. dpyramu POTI, npu-
MEpHO OTMHAKOBO 3HAUMMBIMY B BBISIBIECHHM paka JETKoro mo-
cpencrsom ODBT, senarorca *'Ti-xnopun u *"Te-MIBI, Ho mis
oberanoi Cry npepnodrutensHee X Tl-xnopun.

JJIg JUarHocTVKM Paxa JIETKOTO MOXET IpuMeHaThes l-anb-
(ha-meTraTUpO3UH (AMT), (hukcarys KOTOPOTO B 37I0KaUeCTBeH-
HEIX ONyXOJIX CBA3aHA ¢ YCHISHMEM B HUX TpPaHCMeMOpaHHOTO
TPAHCIIOPTA AMUHOKUCIOT, OTPAXAIONUM YCKOPEHHBIH GeKOBHIi
MerabomusM. PI-AMT asusiercd eEMHCTBEHHON aMUHOKUCIOTOH,
noxxonameit ma O®DT. VerauorneHo, 9o 'PI-AMT uHTEHCHB-
HO KOHIEHTPUPYETCS] B HEMEKOKIETOIHBIX pakax Jerkoro. Ilpu
sToM wyscTBHTENRHOCTE ODOT B MUarHocTuke NEPBUYHOTO paka
cocTapmsger 93%, 4To mpesocxomuT pe3yasrate Ci ¢ *'Tl-xmopu-
oM 1 *"Te-MIBI. Omuaxo Ci ¢ '*I-AMT GeccunbHa B BEIABISHIT
OYAroBHIX M3MEHEHUH B CPEJOCTEHHMN, YTO CYIIECTBEHHO OrpaHy-~
yyBaeT KIUHHYECKOE HCIIOoMb30BaHue aToro POIL

J1g ofHapyxeHUs] METAaCTa30B paka JIErKoro B CpefocTeHUU
O®DT ¢ *Tc-TF Gonee pesynsraruBHa, 9eM Cii ¢ YGa~nuTpaToM u
romusiorepHas ToMorpadus (KT). Ee BHenIpeHve IIPUBENET, HO-BH-
HAMOMY, K CHICKCHUIO WHBA3WBHBIX UCCIENOBAHWUN, OCOOCHHO ¥
GonbHBIX ¢ 06HapyKeHubIMY Tipy KT yBemgeHHEIMU TuMGoyana-
MH. B To xe spems Cu ¢ M'In-oKTpeoTUAOM BMEET OIPaHUYCHHYIO
HEHHOCTD B BRIABIACHUHN U YTOTHEHUH CTATHH MEIKOKJICTOYHOIO pa-
Xa JIErkoro, XoTd oHa 0oJiee HafexHa B CPaBHEHUH C OPYTUMU PEHT-
TeHOPamUOHYKIMIHHIMI MeToIaMU B OLeHKe addexTrBHOCTH JIE-
yerus 3a00meBaHysL.

B moorepaltioHHON IMATHOCTUKE PaKa IMUTOBUIHOM XeNe3hl
LMIMPOKO KCHONb3yeTcs: Y3U B KoMOUHALMU ¢ IyHKUVOHHOH ac-
NIUPAIMOHHO Groticueit. IIpy nomo3peny Ha SKCTpalepBUKaib-
HOE pacrnpocrpaHeHue omnyxonu npubderaor x KT 1 gaepHO-Mar-
HHUTHO-pe3oHarcHoli ToMorpaduu (IMPT). OnHaxo 5TH MeTOIHL,
KaK MPaBWIO, HE ITO3BOJSIOT WAeHTUOHMUUPOBATE METACTA3El B
auMPOyaTiax CperXOCTEHHS M KOCTSX, BCTpevayommecs B 5—15%
HabmoneHuii. C 3T0l TOUKH 3pSHUA Bo3MOxHO npumeHenue Cil ¢
»Tc-TF, KoTopasg He OINUYACTCS BBICOKOM CIIEMGUIHOCTRIO B
0OHApYXEeHUN paka IMUTOBAOHON XKene3bl, Tak KaK Haludue Ha
CLIMHTHIPAMMAX «XOJIONHEIX> 04aroB duxcamuu POII Gonee Tr-
NAYHO LIS KOOPOKAYECTBEHHEIX ageHOM, YeM I 3/I0KaYeCTBEH-
HHX y3ToB. TeM He MeHee IO e¢ pe3yJabraTaM MOXHO oTo0parhb
BGOJIBHEIX C Y3TIaMH, TIOMIEXAIINMY SKCITU3HUH, TIOCKONBKY HEKOTO-
pHie Makpo- ¥ MUKPOQOIIHKY/IApHEIE aleHOME! CIIOCODHM! K 03-
JIOKQYECTBACHHIO.

Hemapyo 6BIIO IIOKazaHo, uTro Hecmenubmaeckne POII
B omIHIMe OT '] maroT Jydinye pe3yasTaThl Ipy IIOMCKEe METACTA30B
paKa MMUTOBAIHON XKeNe35L, TAK KAK He BCE M3 HIX SBIIOTCS Hono-
dwreaeMu. Taxoii ansrephaTHBoi '] IpM MERYIUIAPHOM pake MO-
ryr 65ITh Cit Beero Tena ¢ *"Te-DMSA, a npu auddepeHnposal-
moMm pake — IIOT ¢ ®¥F-FDG, xoTopsie Heo0XOIUMO IIPOBOAMTD
BCEM BONBHEIM TI0CHIE TUPOUWISKTOMMHI H PamHOHONTePaTINY C Hera-
TUBHBIMA pesyisTaTamu Cu ¢ '] i MOBBIIECHHBIM YPOBHEM B IIIa3-
Me TUPOTHOGyIvHA.

B amux cyvasx IIDT nosponger 0GHApYXUTE METacTas3sl Gosee
yeM ¥ 50% u3 s1vx GONBHEIK. B ApYTHX cpaBHUTEIBHEIX HCCTeI0Ba-
Huax yreepxaaercs, yro II9T ¢ ®F-FDG uMeeT OrpaHUYSHHYIO

of invasive investigations in particular in cases with enlarged
lymph nodes by CT. Sc with "In-octreotide has a limited value in
detection and staging of small-cell lung cancer though is more
reliable than other radionuclide methods in monitoring response
to freatment.

Ultrasound in combination with punch aspiration biopsy are
a common methodology for preoperative diagnosis of thyroid
cancer. Suspects of extracervical disease advance undergo CT
and nuclear magnetic resonance tomography (NMRT).
However, these methods as a rule fail to recognize mediastinal
lymph node and bone metastases encountered in S to 15% of
cases. Sc with *Tc-TF may be helpful that is not very accurate
in the diagnosis of thyroid cancer because cold foci of RP fixa-
tion are more typical for benign adenoma than for malignant
nodes. Nevertheless, cases with nodes eligible to excision may be
chosen by its results since some macro- and microfollicular ade-
nomas have a malignization potential.

It was demonstrated recently that unlike *'I, non-specific RP
are more efficient in the search of metastases of thyroid cancer
because not all of them are iodinophilic. Alternatives to 21 may
be total Sc with *~Tc-DMSA in medullar cancer and PET with
BE.FDG in differentiated carcinoma that should be performed
in all cases after thyroidectomy and radioiodine therapy having
negative *'I Sc tests and increased plasma thyroglobulin.

The PET detects metastases in more than 50% of these cases.
Other comparative studies demonstrated that *F-FDG PET had
limited value as to detection of local recurrence and metastases
of differentiated carcinoma in cases with negative I Sc tests. In
spite of rather good sensitivity (81%), specificity (89%) and
accuracy (86%) the *"Tc-MIBI may only supplement rather
than replace the total ™I Sc during treatment and follow-up of
patients with differentiated thyroid carcinoma.

Radiotherapy planning in cases with head-and-neck tumors
requires accurate evaluation of disease advance. This evaluation
is often problematic notwithstanding high diagnostic reliability
of ultrasound, CT and NMRT. The *F-FDG PET is more effi-
cient than the above-mentioned techniques in particular in
patients with recurrent or advanced disease.

The *F-FDG PET should therefore be carried out before radiothera-
py, the best results being achieved by comparison of morphological findings
obtained by PET, CT, NMRT and ultrasound.

SPET with #"Tc-glutadione is a promising approach in detec-
tion of operable head-and-neck tumors. Quantification of tumor
RP helps to define more accurately the nature of disease foci.
Sometimes inflammatory foci make tumor detection more diffi-
cult because they can accumulate *~Tc-glutadione. In contrast,
some malignant nodes with low RP concentration due to poor
blood supply may remain unrecognized.

Pretreatment negative " Tc-MIBI Sc tests in combination with
positive “Ga-citrate and ®'Tl-chloride Sc tests in cases with non-
Hodgkin's lymphoma are indicative of tumor resistance to drugs.
Therefore, in spite of high sensitivity of “Ga-citrate Sc in the diag-
nosis of lymphoma, *Tc-MIBI Sc is more specific and may be
recommended to prognosticate response to chemotherapy.

The BF-FDG PET is used to make a more exact staging of malig-
nant lymphoma and to follow-up the patients. The method is partic-
ularly useful in selection of cases with recurrence since it allows cor-
rection of treatment strategy in more than 50% of the cases.
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Kaunurnecrue uccaedoBarua

IEHHOCTb B BBIABJICHHUU MECTHBIX PELFINBOB U METAcTa30B Jud-
hepeHIMpPOBaHHOTO Paka IIPY HeraTUBHBIX pesynsrarax Cir ¢ P,

TIpumenenue *"Tc-MIBI, HecMOTpsi Ha HEMIOXWE YYBCTBH-
TensHOCTh (81%), cmeumdmumocts (89%) m rouHocTs (86%),
TOJNBKO JOIONHEgeT, Ho He 3aMeHseT Cii Bcero Tenia ¢ *'1 mpu nege-
HIH 1 Habmonesmu 6oMpHEX TuddepeHIPOBAHHEIM PAKOM LITH-
TOBUIHOM KeNe3Hl.

IInanupyemad JygeBast Tepalrus GOIHHBIX ¢ OIYXOJIIME TOJIOBHI
¥ Ien TPebyeT TOYHOH OLICHKM pacIpOCTPaHeHUs OILYXOJISBOTO
pocra. HecMOTps HA BEICOKYIO OUATHOCTHYUECKYIO HAEKHOCTDH
V34, KT u IMPT, Taxas oneHka Hepenxo 3arpyrauressaa. [19T
¢ ®F-FDG B cpaBHeHUU C BHIIEYKAZAHHBIMU HCCICIOBAHVSIMU
HaeT KIMHIYECKU BaXHBIE CBEIEHUT, 0COOEHHO V DONBHEIX C pe-
IMATHBAMH U B JANEKO 3alIelIIINX CTaauax 3a6orepanud. IlostoMy
B JaHHBX rpyimax 0oneasx IIDT ¢ *F-FDG noicxHa IIPOBOIUTH-
cs O JY4eBOM Tepalliyl W HAKUTYIIINE DPEe3YIIBTATHL JOCTUTAIOTCS
TIPY CONOCTaBIIeHNY MOPHOIOTHIECKIX HAXONOK, IIOMYICHHEIX C
nomMoipio II8T, KT, AMPT u Y34.

Mmuoroobemnaroieti METOTMKOM I BEIIBIICHHS OIYXOJIEH rojo-
BB 11 I11eH ¥ GONLHELX, TIOTIEXAIMX oTiepaniu, MoxkeT Osts ODDT
¢ ¥ Te-rmyramuoroM. KonmmgecTBeHHAS ONEHKA €0 HAKOIUICHUA B
OIIYXOJIIX TIOMOraeT YTOYHUTE IIPHPOLY BHISIBIISTEMBIX TIATOJOTHIEC-
KX o4aroB. VlHorna BocHamTeTbHEe GOKYCH B TKAHSX 3aTPYIHs-
10T OGHAPYKEHMEe OIIYXONeH, Tak KaK CITOCOOHEl aKKyMYJIHPOBATh
SmTe-riryTamuod. HaoGopoT, HeXoTophie 3JI0KAaYeCTBEHHBIE Y3IHL,
cnabo xoHueHTpupyiomue POII BerencTBie X HELOCTATOYHOTO
KpOBOCHAOXEHMT, MOTYT OCTABATHCS HEPACIIOZHAHHBIMH,

V GONBHEIX ¢ HeXOLKKIHCKMMHA TMGbOoMaMil HETAaTUBHEIE pe-
synpratel Cn ¢ *"Tc-MIBI po JedeHums B COYETAaHUH C
riosuTBHEIMY pesysraramu Cr ¢ “Ga-marparom u *'T1-xnopu-
JIOM VKAa3BIBAIOT Ha OIyXOJIEBYIO Pe3UCTEHTHOCTD K XUMUOIIpera-
paTtaM. B cBI3M ¢ 3THM, HECMOTPS Ha BEICOKYIO YyBCTBATENLHOCTD
Cu ¢ YGa-nurparom B muartoctuke mamdbom, Cr ¢ *Te-MIBL
6osee crenutiraHa 1 MOXET HCIOIB30BATHCS IS IIPOTHO3MPOBA-
HEI XAMUOTepanepTHdeckoro sddexra.

C UeNpl0 VTOUHeHHsS CTamuy 3a00JIeBaHKI U TIOCHENYIOMEro
Habmogesuss GONBHBIX  3JI0KAYECTBEHHBIMM  JUMGbOMaMHu
ucnonesyerca IIDT ¢ ¥F-FDG. B wactHOCTH, OHa OCOGEHHO TI0-
JIe3Ha IS 0TOopa GONMBHEIX C peliHIuBaMH, TaK Kak Ooliee YeM B
50% wabnioneHHiA 5TO TO3BONSET ANECKBATHO CKOPPEKTHPOBATH
TAKTHKY JICUCHIS.

O6nafiad BEICOKOM YyBCTBUTENBHOCTEIO, IIDT ¢ *F-FDG maer
Gojee TIONHBIE M TOYHEIE CBEICHHS O CTEIIEHM PacIpOCTpaHeHUS
auMdorpaHyieMarosa B CpaBHeHHH ¢ QYHKIMOHATLHEIMU U
OOBIIHBIMY PEHTTEHOPALAOHYKIIH/IEBIMI METOTAMH.

Tlono3peHye Ha BOBJICYCHHUE B IIPOLECC MEAMACTUHAIGHBIX U
ME3EHTEPHANBHBIX IPYINI IUM(DOY3IIOB, & TAKKE IIPOTPECCUpOBa-
HHe 3200JICBaHIA CIYKAT OCHOBHEIMY TTOKA3aHMAMH K IIPOBEIE-
amo II9T ¢ ¥F-FDG.

TIpu nepBraEOM 06CHEROBAHNY OONBHEIX MejanoMoi [1DT ¢ ¥~
FDG pocrarogso adgekTuBHA B YCTAHOBISHWY CTATVY 33a001¢RaHys
u MGOHOMYIHIPHON omnyxonesoit wHGWIBIpatmy, YyBCTBUTEb-
Hocth ITOT B 06HapyKeHI METACTa30B MeJIAHOMEI BBIIIE, YeM KOM-~
GUHMPOBAHHOIO MCTIONB30BAHI APYIHX JMATHOCTHYIECKUX METONOB,
YTO JIO3BOJIIET OTHECTH €€ K MEeTOAaM BHIO0DA IPY ITOKCKE PELBOB.
C 30 LEIBIO Takke yerentHo uprMessores Ciyum ODOT ¢ Te-TR

YV 60ONBHBIX KOOpeKTANBHEIM pakoM 19T ¢ ¥*F-FDG npw omw-
HaKoBOi1 crieliuduanocTy o0nagaeT SONbLIEH YyBCTBUTEHHOCTHIO

12

The *F-FDG PET has high sensitivity and provides more full
and accurate information about lymphogranulomatosis advance
than functional and routine radionuclide methods. Suspicion of
mediastinal and mesenteric node involvement as well as disease
progression are main indications to *F-FDG PET.

The "F-FDG PET is rather efficient in primary examination
of melanoma patients as to disease staging and detection of
lymph node involvement. The PET sensitivity in detection of
melanoma metastases is higher as compared to combination of
other diagnostic techniques which makes the approach the
method of choice in searching for recurrent disease. ®Tc-TF Sc
and SPET are also used for this purpose.

In colorectal cancer the *F-FDG PET has similar specificity
but higher sensitivity to local recurrence as compared with CT
and testing of plasma tumor markers such as carcino-embryonic
antigen and antitumor antibody CA-19-9. Immunoscintigraphy
(ISc) with 111In-labeled monoclonal antibody B72.3 is widely
used to recognize recurrence and extrahepatic metastases of col-
orectal cancer. However, this methodology is as useful as Sc with
BRE-FDG and ISc with *"Tc-labeled Fab fragments of mono-
clonal antibody to carcino-embryonic antigen in the diagnosis of
colorectal cancer though the PET has a considerable advantage
in detection of its liver, lung and lymph node metastases.

n-Jabeled antibody to prostate membrane-specific antigen
is used in preoperative ISc and follow-up of patients with
prostate cancer having elevated plasma levels of this antigen and
negative bone Sc tests. The "'In-labeled antibody IS¢ may be
used to discover local recurrence and distant metastases of
prostate cancer.

The diagnosis of early ovarian cancer is problematic because
CT and ultrasound often underestimate disease stage more so if
abdominal lymph nodes are involved. Such metastases are rather
easily recognized by *Tc-MIBI Sc. In cases with advanced dis-
ease when chemotherapy is the method of choice, information
about potential response of the tumor to chemopharmaceuticals
is of much importance and may be measured by concentration of
#»mTc-MIBI. However other authors doubt efficacy of **Te-MIBI
Sc in visualization of abdominal malignancies due to high biliary
excretion of RP that increases significantly the organ-tissue
background and thus reduces bone contrast.

The ®F-FDG PET is more reliable than NMRT in detection
of abdominal lymph node metastases which makes this tech-
nique a leading investigation in cases with cervical cancer.
However, intensive accumulation of ¥*F-FDG in the bladder due
to renal excretion makes difficult the diagnosis of small pelvic
tumors. To avoid this disadvantage the use of "C-acetate is pro-
posed. As known, neoplastic transformation is accompanied by
alteration of cellular metabolism including that of lipids. The
"C-acetate may be an indicator of cellular metabolism due to
contribution of acetyl-coenzyme A into catabolic and anabolic
synthesis of lipids. The ""C-acetate may therefore be used as a
marker of some malignant tumors, e.g. in kidneys and lungs, as
well as for their PET visualization. Besides, the !'C-acetate is not
excreted by kidneys which increases ratio of tumor-tissue back-
ground count rates and tumor contrast.

In conclusion, main tendencies in further development of
radionuclide diagnosis in clinical oncology are increasing reso-
Iution of static scintigraphy by using short-living radionuclides
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B BEISBICHUY MECTHLIX DEIVIAMBOB W OTHAJNCHHBIX METACTA30B B
cpapaerny ¢ KT M onpeneneryeM B IIA3Me OIMyXONEBBIX MapKe-
POB, TAKKX KaK PAKOBO-3MOPMOHANBHELA aHTUTEH ¥ TIPOTHBOOIILY-
xoneBbie aaTuTena CA-19-9.

Il pacio3HaBaHVs PEUIWBOB M BHEIICUCHOYHEIX MeTacTa-
30B KOJIOPEKTANBHOT0 paKa IMHPOKOE PACIIPOCTPAHEHHIE IOy -
na mmMygocnuHTHrpadus (Mcn) ¢ MedeHHBIME 'In MOHOKIIO-
HanbHEIME aHTHTenaMu B72.3. B 1o Xe¢ BpeMs De3yHbTaTH
HEKOTODPBIX padOT CBUIETENLCTEBYIOT O IPUMEPHO PAaBHON 3HAYW-
mocta II2T ¢ *F=FDG u Hcn ¢ megyenHsmMu *"Tc-Fab-dpar-
MEHTaMU MOHOKJIOHAJBHEIX aHTHUTEN K PAKOBO-3MOPHMOHAIEHOMY
AHTHIEHY B MUATHOCTHKE KOJOPEKTANIEHOrO paka, xotsa IIOT ume-
T CYIIeCTBEeHHEIE TPEUMYIIeCTBa B 0OHAPYXEHHU €r0 METACTA30B
B meveHw, JdeTkux w jumboysnax. Megenssle In anrurena x
TPOCTATHIECKOMY MeMOpaHOCIenuhIIeCKOMYy aHTHIeHy HC-
TOB3YIOTCS I oonepanumonHo# Wcn 1 HabnoeHAs GOIBHBIX
PaKOM TIPEACTATENILHO KeTe3b! ¢ IIORBIIEHHBIM YPOBHEM B IITTA3-
Me JaHHOTO aHTHUTeHa X HeTaTuBHEIMY pesynbsratamu Cri KocTei.
IIposenesmbie Mcwe0BAaHNA NOKA3kBaloT, uro Mcenr ¢ "'In-anTH-
TeTaMM MOXET TIPEMEHITHCS IS BBHIABICHIS JIOKANBHEX PeIli-
JIVBOB M OTHANICHHBIX METACTA30B PaKa IIPEeICTATeIbHOM Xee3bL.,
JlmarHOCTHKA paKa swdHUKA B paHHEH CTafuu IPeACTaBaeT po-
GIeMATHYHYIO 3a/Iauy, TaK Kak pe3yinsrarsl KT u Y3U Hepeako na-
10T 3aHMXEHHYIO ONEHKY CTeTIeH! PacIipOCTpaHEHUs Ipollecca,
ocobeHHo mpy mopaxeHun muMboy3noB GproLIHolf IToaocTy. Ta-
KJEe MeTacTas3hl OTHOCHTENBHO JIETKO waeHTHGMImpyores npy Crx
¢ " Tc-MIBI. V GoibHBIX C paciipocTpaHeHHBIM 3a00JeBAHIEM,
Xorfa XUMHOTEPAIIN SBISIETCS METONOM BEIOOpa, HHbOpMayd o
TIOTEHIWAJIBHOMN YYBCTBUTEILHOCTH ONYXOMU K XUMHUOIpenapa-
TaM Ype3BHYAfHO BaKHA M MOXET OBITh TONYYEHa ITO CTEIIEHH
KOHUEHTpalwy B "eit *Tc- MIBI. Tem He MeHee B ApyTHX paboTax
abdexrusHocTs C1i ¢ *"Tc-MIBI s BU3yanusaiuy 310Ka9ecT-
BEHHBIX HOBOOOPa30BaHUY B GPIOILHOM TIONOCTH HOLBEPracrcs
COMHEHMIO U3-38 BEICOKOH sxckperyy PDI] ¢ xemgrio, 4To pes-
KO YCHIMBAET OPraHOTKAaHEBEIM (GOH, yXyMILAOIME KOHTPacTH~
poBaHMe omyxorneii. OGHapyXeHHE MeTacTa’oB B JuMQoOy3Tax
OpIOINHOM IoNocTH Oolee HamexHo NocperctsoM IIDT ¢
BE-FDG B cpasuenu ¢ IMPT, 4To mejaeT 3ToT METOM, BeTYILIM
nipu o6crenoBaHuy GONMBHBIX PaKOM IIeHKH MaTkH. OaHaKOo WH~
TeHCcHBHAA akkyMmyisyd *F-FDG B MOYEBOM ITy3bIpE BCIICHCT-
BME €T0 SKCKPELHH NOYKAMH 3aTPYIHAET JAATHOCTUKY ONyXOJek
OpraHoB MaNOTO Tasza. I YCTpaHEeHMs 9TOTO HeNOCTATKA IIpef~
TIPMHSTE] TIOTIBITKY MCIIONb30BaHus "C-auerara, M3BecTHO, 4TO
HeOIUIACTHYeCKas TpaHchopMalms XapakTepusyeTcs, B 4aCTHOC~
TH, U3MEHEHUEM KJICTOYHOTO MeTaboMM3Ma, B TOM IHUCHE JIATI-
10B. NC-arerar MoxeT ObITh HHIUKATOPOM KIIETOIHOTO MeTabo-
AE3Ma TIOCPEICTBOM BCTYIUICHMS AaleTWI-KO3H3WMMa A B
xarabonuyeckuil unu aHaboMMIecKui CHHTE3 JIUITUAOB, TIO3TOMY
HC-aneraT MOXHO IPUMEHATH B XayecTBE MapKepa HEKOTOPBIX
3ITOKAYECTBEHHBIX OITyXOJIEl, HAIIpuMeD ITOUeK U JIETKWX, I MX
T18T-pusyanm3anuy. Kpome Toro, “C-anerar He TOABEPraeTCs
TIOYEYHOM 3KCKpEITnH, 9TO YBeMIKBaeT K03¢ddhUuIuesT cooTHO-
LMIEHNS CKOPOCTEH CYEeTa OIyXOJb/TKAHEBEIH (GOH M ymy4iuaeT
KOHTPacTHpOBaHHe H30oGpaxkeHwil onyxonedl. B saxmogeHHE
cyiedyeT OTMETHTE, ITO OCHOBHBEIMY TeHICHIMAMY B BanbHeIeM
Pa3sBUTHH METONOB PANMOMYKIHMAHON! NHATHOCTHKHA B KIMHAYEC-
KOif OHKOJIOTHH OCTAIOTCA IIOBBIICHUE paspelnarometi criocobHo-
cTi craTmyeckoi Cu IyTeM TIONYYECHHUSI KOPOTKOXHBYIIUX

and RP labeled with such radionuclides that demonstrate high
selective fixation in malignant cells, and development of new
radionuclide methods for visualization of organs and finding
destructive changes in them.

Besides routine Sc, more advanced techniques such as SPET
and PET are widely applied owing to their higher resolution and
ability to provide high-quality images of low-contrast anatomic
structures that cannot be visualized by routine Sc. The PET is
also the only method using physiologically important radionu-
clides such as "C, “N, 0, *F and others.

The progress in biotechnology of labeled monoclonal anti-
bodies to tumor antigens enlarged considerably the application
of ISc and improved early diagnosis of cancer. However, low
specificity and poor contrast of images are serious disadvantages
of the ISc. Development of parcarcinomous monoclonal anti-
bodies seems promising. Satisfactory results of this approach
were achieved in the diagnosis of colorectal cancer and its recur-
rence, as well as lymph node metastases of breast cancer, though
ISc efficacy in the diagnosis of cancer of other sites is equivocal.

PaIAOHYKINOB 1 MeIeHHEX uMu POII, obmagaroniyx BEICO-
Koli ms3buparenpHo#l dukcaummeil B MaIUTHI3WMPOBAHHBIX
KJIETKaX, a TakxKe paspaboTka HOBHIX PaIMOHYKIHNIHBIX METO-
IIOB BU3YQJIM3AIH OPTAHOB € IIEBI0 BEUIBICHUST B HUX HECT-
PYKTUBHBIX U3MEHEHMIA.

Hapsany ¢ tpanunuorroii Crr Bce OOJbIIee pacpocTpate-
e noxydaioT OPIDT u TIDT, yTo 06YCHOBIEHO UX BHICOKOM
paspeiraonieit CriocOGHOCTRIO M, CISIOBATENbHO, BO3MOXHO~
CTHIO TIONYYaTh KAUeCTBEHHEIE H300PaXeHI aHATOMUYECKUX
CTPYKTYP TaKOI'0 HHU3KOTO KOHTPACTa, KOTOPEI MpemsITCTBYeT
WX BHU3yaIM3alMu rocpexcrBoM oberyHoi Cn. Kpome Toro,
TIDT aBngercs eTUHCTBEHHBIM METOIOM, TTO3BOJISIIOIIMM HC-
T0JIb30BATh BeChMa LIEHHBIE ¢ (DHM3MOIOTHYECKOH TOYKY 3pe-
HUSL PANVORYKIUNEL, Takue Kak ''C, “N, %O, *F u mp.

IIporpecc B GHOTEXHONOTAK TIONYICHHS MEUCHBIX MOHO-
KIOHANBHBIX aHTUTES K OITYXOJIeBHIM aHTUTEHAM 3aMeTHO pac-
mpwi cdepy pacnpocrpasenng VICI ¥ criocoGCTBORAN YIyd-~
IWEHNIO PaHHe! IMATHOCTHKM 3JI0KA9ECTBEHHEBIX OITYXONeit,
Onrako cepre3HbIM HemocTaTKoM VICII OCTAIOTCS ee HEeBHICO-
Xasd clueHMGUIHOCTE M cnabasg KOHTPACTHOCTh TIOJIVIACMBIX
u300paKeHuIt omyxoneit. B Hacrosiee BpeMs IpeacTaBigeTcd
TIEPCIEKTUBHON pa3paboTKa NaHXAPLUUHOMHEIX MOHOKJIIO-
HaJIbHBIX aHTUTEN. YIOBICTBOPUTENbHBIE PE3YIBTATH B 3TOM
HaTIPaBACHUN NOCTUIHYTHL B MUATHOCTUKE KOJIOPEKTATBHOTO
paxa ¥ ero peliufHBOB, 4 TAKKEe METACTA30B paka MOJIOUHOMN
xenessl B muMboyanax, ogHako yenexu Vil B IMarsocTuke
OITyxoJell APYTHX JIOKITU3aLHi TI0Ka PAaSHOPETHBE].
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