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BBEJAEHUE: Mutpakpannanbible MEHHHTHOMBl — HauboJiee 4acTo BCTpeualollecst YCJOBHO T06pOKauecTBEHHbIE OIMyXOJIH
LLeHTpaNIbHO# HepBHOIl cheTeMbl. Ha s10/110 MennHTHOM ipuxoauTest 10 36 % cpeaw Beex onyxosieii roJloBHOro Mosra. MeTacTasbl,
SIBJISIIOTCS] BBICOKO3JIOKAUECTBEHHBIMU MOPaKEHHSIMH TOJIOBHOTO MO3ra C HeOMNpeIesNeHHON BCTPeYaeMOCThbIO B CTPYKType
Bcemuproit opranusaumu aapaBooxpanenust. Cunrtaerest, uto 10 30 % B3pOC/IbIX 60JIbHBIX PAKOM TOF HJIM HHOH JIOKA/JIM3alHH CTpa-
JIAI0T OT BTOPUYHOTO OIMYXOJIEBOTO MOPAYKEHHSI TOJOBHOTO MO3ra. AGCOMOTHOE OGOJIBIIMHCTBO MEHMHIHOM HMEET 060JI0UeUHYIO
Jnokanuzauuio, 6osee 90 % sisaistiotest conutaphbiMu. Yactora BeTpedaemMocTt BHYTPHUEPEITHbIX 060/104eUHbIX METaCTa30B COCTAB-
nsieT 8-9% cayuaen, nipu 37oM B 10% ciiyuaen roJoBHON MO3T sIBJISIETCS €IMHCTBEHHOM JloKaausalmei, a B 50% ciydaes meta-
CcTasbl BJSIOTCs couTapHbiMi. OObIUHO 3a1aua pa3rpaHHuCHKsT ME2KLy MCHUHTHOMON U IypajibHbIM METACTA30M He MPE/Noaraet
tpyaHocteit. [Tepuoanueckn BeTpedaeTcesi cuTyallusi, Kora JuddepeHiinanbHblil 11arHo3 Mex/1y STUMH OIMyX0JISIMH HEOIHO3HAYEH,
MOCKOJIbKY MEHHHTHOMBI W JiypajibHble cosiutapHble Metactasdbl (¢MTC) MOryT HMeTh CXOXKHe XapaKTepHCTHKH: GeCroIOCTHOe
COJIMJIHOE CTpOeHHe, orpaHudeHue audhy3ud MOJEKYJ BOJbl, Hajuuhe OOLIMPHOTO MEePUTYMOPAJIBLHOTO OTEKA, WIEHTHUHBIN
naTTepH KOHTPACTHPOBAHMSI.

LEJIb: OnpejesinTh 3HaYUMMOCTb MyJIkTHIIApaMeTprUiecKoro kaptiposanusi (MP-nepdyauu 1 uamepsiemoro KoadduienTa ud-
¢by3nn) B mrhdepeHHaNbHON IHarHOCTHKE MEHHHTHOMBI H COJIMTAPHOTO ypaJsibHOrO MeTacTasa.

MATEPHUAJIbI U METObI: B nannoe uccienoanue Botio 100 nauueHToB ¢ BriepBble BbisiBaeHHbIMU omnyxossmu LIHC, Brio-
caenetBrM npotueninx obenenoanne B FTAY3 TO « MKMILI Memuunnckuii ropoa» (Tiomerb, Poccust) ¢ rucrosiornueckoi Bepu-
cduxaumen B nepuon ¢ 2017 no 2022 r. Cpenuuil Bo3pact naugeHToB coctaBui 54 rona, meanana — 58 Jsiet. B 3aBucuMocTH
OT TUCTOJIOMHYECKOTO 3aKJII0UeHHs! OblJIM BbIIEJICHbI JIBE IPYMIIbl MAalUHeHToB: 1-g — 50 ciyyaeB ¢ MeHHHrHOMaMH, 2-1 — 50 ciy-
4aeB C COJUTAPHBIM 000JI0UEUHBIM METACTATHIECKHM MOpaxeHHeM. FlcenenoBanne npoBouiIk Ha MAarHUTHO- PE30HAHCHOM TOMO-
rpade General Electric Signa Voyager 1.5T 10 1 noc/ie KOHTPaCTHOTO YCHJIEHHS.

Cmamucmuxa. CTaTHCTHUECKHI aHa/IM3 POBOAKJICS ¢ Henosb3oBannem IBM SPSS (Bepcust 24.0). Iou1, Bo3pact, Hasnuue auc-
JIOKALIMH CPEMHHBIX CTPYKTYP, KOCTHOH HHBA3HH U BbIPAXKEHHOCTH MepPH(OKAIbHOTO OTEKA CPABHUBAJIMCD JI/Isi 0O€UX TPy Malil-
€HTOB C HCTI0Tb30BaHNeM Kputephs ¥ 2 [Tnpcona. 3nauenns nokasateneii ADC, CBV, rCBV, CBF, rCBF, MTT cpaBuuBany ans
06eux rpymni nauueHToB ¢ ucrnosabzoBanreM U-kputepust Manna—Yutau. OnTuMasbHoe MoporoBoe 3HaueHue, obecreynBaiolee
YyBCTBUTEILHOCTD M CTIEUU(HUHOCTb, ObIIO ONpeesneHo ¢ noMolibio aHamza ROC-kpuBbix. /st Bcex TeCTOB Obl/ yCTaHOBJIEH
yposenb anbga p <0,05, p*<0,01, p***<0,001.

PE3YJIbTATbI: B rpynne menunriom cpenee snauenne ADC cocrasmuno 912,14x1076 mm2/c (CO +102,7x1076 mm2/c).
Menpana CBV — 19,25 ma/100 r (I 18,08-28,96 mai/100 r), Meauana nosbiiienns nokasarenst rCBV cocrasuna 4,1 pasa
(JIN 4,09-5,46). Menana nokasarenss CBF cocrasuna 155 mi/100 r /mun (JIU 157,48—-206,65 ma1/100 r/mun), Meauana
noBbitenust nokadaresisi *CBF — 3,85 pasza ([IM 3,98-5,28). Mennana MTT — 11 cekyun (JAIM 10,18—-11,29 cekynn). B rpymnne
MeTactazoB cpennee 3nadenue ADC cocraBuio 867,67 % 1076 mm2/c (CO +138,6x107% mm2/c). Memmana CBV —
39,85 ma1/100 r (JIN 36,50—46,83 ma/100 r), meanana nosbienus nokasarens rCBV — 7,15 pasa (JIM 6,64—7,80). Meanana
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CBF cocrapmna 293 ma/100 r/mun (JIU 261,65-306,12 m1/100 r/Mun), Memmana mosbiennst nokasarenst rCBF cocrapuia
6,7 pasa (1IN 5,97-6,93). Mennana MTT — 10,85 cekynn (AN 10,15-10,86 cexynn).

[ToporoBoe 3Hauenue nokazaresnss CBV cocraBusio 28,25 ma/100 r. UyBCTBHTEILHOCTL cneuuduunocth Metona — 76,5%
1 78 % COOTBETCTBEHHO.

[Toporosoe 3nauenue nokazatens rCBV pasnsiioch 5,4. UyBCTBUTENLHOCTD M cnielduunocTh Metoaa — 74,5% u 82% cootser-
CTBEHHO.

[Toporosoe 3Hauenne nokasatens CBF cocrasuno 217,9 ma/100 r/mun. UyBcTBUTeNLHOCTD H celibHuHOCTL MeTona — 80,4 %
1 86 % COOTBETCTBEHHO.

IToporosoe 3nauenue noxasare/is rCBF pasusiioch 5,6. UyBCTBUTENLHOCTD M crieldHuHoCTh Metoaa — 82,4 % u 76 % cootser-
CTBEHHO.

OBCY)KAEHHUE: I'lo utoram uccsenoBanus ycraHoBseHo, uto npuMenenue MupMPT B mudhdepeniinanbHoil iuarHocTuke MEHHH-
riuom u aypasibhbix cMTC orpannuyeHo cXoxKecTblo 3HaueHHil u3Mmepsiemoro kosdduuuenta auddysuu. [peanonoxkenue, panee
BBIIBUHYTOE B JIUTEPATYpE, O HAJUUMH CTATHCTHUECKH 3HAUYMMBIX padsuunil 3Hadennit ADC, no3BoJistionnx auddepeHinpoBaTh
OMYXOJIH, He MOATBEPAHIOCh. [IpH aHamM3e 1aHHBIX TepgY3UH 0Kazanock, 4to aypanbibie cMTC neMoHCTpUpyIOT GoJiee BbICOKHE
snauenust CBF B cpaBnennu ¢ menunruomamu (p<0,001). BeisiBneno noporosoe 3nauenue noxasaresnss CBF, cocraBusluee
217,9 ma1/100 r/mun, npu npeBbilieHHH KOTOPOTO BO3MOMKHO NPOrHO3UPOBATH fypasibiblil cMTC ¢ 4yBCTBUTEILHOCTBIO H CrIEIH-
duunoctbio Metonuku 80 1 86 %.

3AKJTFOYEHHUE: [Tnddysrnonno-B3BelieHHble H300paKeH sl He SIBJSIOTCS HAeXKHBIMH KPUTEPHUSAMH MPH AU pepeHIHPOBAHNH
MEHUHIHOM H JypajibHbix cMTC 1 He 10/KHBI BJUSATb HA MPEAnoaraeMblil o BU3yau3aluu iMarios. Mertoiuka oLueHKH nepady-
3HH 060J104EUHOT0 MOPaXKeHHsT MO3BOJISIET TPOrHO3HPOBATHL METACTA3 C YYBCTBUTENBLHOCTBIO M CTIELU(MUUHOCTBIO, GIM3KHMH K 80—
90%, n 3ac/y:KMBaeT BHUMaHKs! [P M0CTAHOBKe J1MarHo3a. B nepcrekTuse /11 yMeHbIIEHHsT KOJMUECTBA JIOKHOOTPHLATENBHDIX
1 JIOKHOTIOJIOMKHTEJILHBIX pesynbraToB, MIpMPT TpeGyeT BHeceHHsT B TIPOTOKOJ IOTIONHUTEIBbHBIX KpUTepHeB. [TockoJbKy sypaiib-
Hble MTC oTyiyaioTest 0T MEHUHIHOM BbIPaXKEHHOCTLIO HEOAHTHOreHe3a 1, COOTBETCTBEHHO, OOJIbLIEH MPOHUIIAEMOCTHIO COCYIOB,
MOTEHIHATLHO YTOUHSIIOIIAM KPUTEPUEM JUIsi pa3rpaHudeHHs IypasibHbIX MOPAYKEHHE MOKET 0Ka3aThCsl METOMKA OLEHKH MPOHH-
1AeMOCTH COCy/I0B (napameTp wash-in npu JMHaMHYecKOM KOHTPACTHOM YCHJICHHH ).

KJIFOUEBBIE CJIOBA: nefiposusyanusauus, MnpMPT, MP-nepdysust, uamepsiemblit kosdhuunent anddysnn, BoICOKO3I0Kaue-
CTBEHHbIE MOPAXKEHHS, YCIOBHO J00pOKaueCTBeHHbIE 06pa30BaHHst
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RELIABILITY OF DIFFUSION-WEIGHTED IMAGING AND PERFUSION
PARAMETERS IN THE DIFFERENTIAL DIAGNOSIS OF MALIGNANT
AND CONSIDERED BENIGN INTRACRANIAL TUMORS:

A SINGLE-CENTER STUDY

TRustam S. Talybov®", 2Tatiana N. Trofimova®, 3Rasim I. Tamrazov, [lvan V. Shvetsov®, Vadim V. Mochalov®,
3Viadislav V. Spasennikov®, SRoman I. Duboshinsky®
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2Institute of the Human Brain of the Russian Academy of St. Petersburg, Russia
3Tyumen State Medical University, Tyumen, Russia

INTRODUCTION: Intracranial meningiomas are the most common considered benign tumors of the central nervous system with
clinically aggressive behavior. Meningiomas account for up to 36 % of all brain tumors. Metastases, are highly malignant brain
lesions with an undetermined incidence of World Health Organization. It is believed that up to 30% of adult patients with cancer
of one localization or another suffer from secondary tumors of the brain. The vast majority of meningiomas originate from the cov-
erings of the brain, and more than 90% are solitary. Intracranial meningeal metastases occur in 8-=9%, and in 10% the brain is
the only secondary tumor site, and in 50% of cases metastases are solitary. Usually, the task of distinguishing between menin-
gioma and a dural metastasis does not cause difficulties. In some cases differential diagnosis between these tumors is ambiguous,
since meningiomas and dural solitary metastases (dMTS) may have similar characteristics: a cavityless solid appearance,
restricted diffusion of water molecules, presence of extensive peritumoral edema, and an identical contrast enhancement pattern.
OBJECTIVE: To determine the significance of multiparametric mapping (MR-perfusion and apparent diffusion coefficient) for the
differential diagnosis of meningioma and solitary dural metastasis.
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MATERIALS AND METHODS: This study included 100 patients with newly diagnosed CNS tumors, who subsequently under-
went examination at the Meditsinskii gorod (Tyumen, Russia) with histological verification in the period from 2017 to 2022.
The mean age of the patients was 54 years, the median was 58 years. Depending on the histological data, 2 groups of patients
were distinguished: 1-50 cases with meningiomas, 2—50 cases with solitary meningeal metastatic lesions. The examination was
performed with a General Electric Signa Voyager 1.5T MRI machine before and after contrast enhancement.

Statistics. Statistical analysis was performed using IBM SPSS (version 24.0). Gender, age, presence of dislocation of midline
structures, bone invasion, and severity of perifocal edema were compared for both groups of patients using Pearson’s Chi-square
test. ADC, CBV, rCBV, CBF, rCBF, MTT values were compared for both groups of patients using the Mann-Whitney U test.
The optimal cut-off value for sensitivity and specificity was determined by analysis of ROC curves. For all tests, the alpha level
was set to p*<0.05, p**<0.01, p™<0.001.

RESULTS: In the meningioma group, the mean ADC was 912.14x 1076 mm?2/s (SD: +£102.7x1076 mmZ2/s). Median CBV was
19.25 ml/100g (CI: 18.08-28.96 ml/100g), median increase in rCBV was 4.1-fold (SD: 4.09-5.46). Median CBF was 155
ml/lOOg/min (SD: 157.48-206.65 ml/lOOg/min), median increase in rCBF was 3.85-fold (SD: 3.98-5.28). Median MTT was
11 seconds (SD: 10.18-11.29 seconds). In the metastasis group, the mean ADC was 867.67x10~6 mm2/s (SD:
+138.6x10~6 mm?2/s). Median CBV was 39.85 ml/100g SDI: 36.50—46.83 ml/100g), median increase in rCBV was 7.15-fold
(SD: 6.64-7.80). Median CBF was 293 ml/100g/min SDI: 261.65-306.12 ml/100g/min), median increase in rCBF was
6.7-fold (SD: 5.97-6.93). Median MTT is 10.85 seconds (SD: 10.15-10.86 seconds).

The cut-off value for CBV was 28.25 ml/100g. The sensitivity and specificity of the method are 76.5% and 78 %, respectively.
The cut-off value for rCBV was 5.4. The sensitivity and specificity of the method are 74.5% and 82%, respectively.

The threshold value of the CBF was 217.9 ml/100g/min. The sensitivity and specificity of the method are 80.4% and 86 %,
respectively.

The cut-off value for rCBF was 5.6. The sensitivity and specificity of the method are 82.4 % and 76 %, respectively.
DISCUSSION: Based on the results of the study, it was found that the use of mpMRI in the differential diagnosis of meningiomas
and dural SMTS is limited by the similarity of the apparent diffusion coefficient values. The assumption, previously put forward
in the literature, about the presence of a statistically significant difference in ADC values that allow to differentiate these tumors,
was not confirmed. When analyzing perfusion data, dural SMTS showed higher CBF values compared to meningiomas
(p<0.001). A threshold value of the CBF was determined, which amounted to 217.9 ml/100 g/min, above which it is possible to
predict dural SMTS with a sensitivity and specificity of 80 and 86 %.

CONCLUSION: Diffusion-weighted images are not reliable criteria for differentiating meningiomas from dural SMTS and should
not influence the diagnosis suggested by imaging. The meningeal lesion perfusion technique predicts metastasis with a sensitiv-
ity and specificity close to 80—-90% and deserves attention in making a diagnosis. Since dural MTS differ from meningiomas in
the severity of neoangiogenesis and, accordingly, in greater vascular permeability, the technique for assessing vascular perme-
ability (the wash-in parameter with dynamic contrast enhancement) can potentially be a clarifying criterion for distinguishing
between dural lesions.

KEYWORDS: Neuroimaging, mpMRI, MR perfusion, Diffusion coefficient measurement, Highly malignant lesions, Considered
benign tumors
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BBenenne. MeHUHIHOMBI — 3TO rpymnna omyxoJen
ueHTpanbHoil HepBHO# cucrembl (LIHC) mennnroresnu-
AJIbHOTO TIPOUCXOXKIEHHsI, HauboJiee 4acTo JAMarHoCTH-
pyemast THCTOJIOTMYECKH W cocTaBaistiolast 10 36 % Beex
onyxoJieii ronoHoro mosra [ 1]. T1sitoe nsnanue kiaccu-
¢duxaunu onyxoseit LIHC BcemupHo#i opranusauuu
3npaBooxpanenust (BO3) Bbiiesisier 15 rucrosioruueckux
MOJATHUTIOB MEHUHTHOM U 3 CTeMeHH 3/10KaUeCTBEHHOCTH,
OnpeeNtoUIUX MPOrHo3 [2]. BosibIIMHCTBO MEHHHTHOM
TUCTOJIOTHYECKH  SIBJSIIOTCS  I0OpOKAueCTBEHHBIMH
(WHO Grade 1 2021)[1]. Okono 20—-25% aemoncTpH-
pytot atunueckue yeptsl (WHO Grade 2 2021), a mop-
donoruyeckue napamerpbl 1—6% MeHUHIHOM aCCOLIMH-
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poBaHbI ¢ MeHee 6J1aroNnpHsITHbIM KJIMHHYECKHM HCXOA0M
1 coorBercTBytoT aHaruiactiueckum (WHO Grade 3
2021)[3-5]. Cucrema Mmopdosioruieckoit cTeneHu 3/o-
KaueCTBEHHOCTH O0TOOpaxKaeT BEPOSITHOCTb PELMIMBA.
Yacrora peunauBa a00pOKAueCTBEHHBIX MEHHHIHOM
nocturaer yetBepth (7-25%), aTMIMYecKuX — uyThb
Gosee nosoutbl (29-52%). Anannactrueckue (M
3/10KaYeCcTBEHHbI€) ~ MEHUHTHOMbl  PELUAHBUPYIOT
¢ yactoToil B npoMexkyTtke ot 50 10 94 % cayuaes [6].
Mertacrasbl [ITHC (MTC) — 310 rpynmna omnyxosieit
¢ uctoyHuKoM rpoucxoxkaeHusi BHe [IHC u remaroreH-
HBIM MyTeM pacripoctpanenus. Metunuasi BerpeuaemMocth
He onpejie/ieHa W, BEpPOSITHO, SIBJISIETCS] HEOOLEHEHHOH
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[7]. Cuuraercst, uto 10 30% B3pocabix u 6—10% nauu-
€HTOB JIETCKOr0 Bo3pacta OOJIbHbIX PAKOM CTPajaloT
OT BTOPHUYHOTO OIyXOJIEBOTO MOPAKEHHSI TOJIOBHOTO
mo3ra [8]. OnyxoJiu 1 UX MOJIEKYJISIPHbIE TIOTHITbI PA3JIH-
YaloTCsl TI0 CKJIOHHOCTH K MetacrasupoBaHuto B LIHC:
HauboJiee YacTbIM MCTOYHHKOM METACTa30B B TOJIOBHOM
MO3T" SIBJISIETCS] PaK JIerkoro (0co6eHHO ajleHOKapLHHO-
Ma), lajee — pak MOJIOUHOH XKeJie3bl, MeJlaHoMa, Moyey-
HO-KJIETOUHAsl KaplUMHOMA W KOJIOpPEKTaJbHbIH pak [9].
3HAYNMBIMU TIPOTHOCTHUECKHMH (haKTOPaMH /151 MalH-
eHToB ¢ uHTpakpanuaabHbiMu MTC aBasitores Bogdpacr,
unieke Karnofsky, kosmuectBo MTC 1 BbIpaykeHHOCTb
9KCTpaKpaHuaibHoro nopaxkenus [ 10].

AGcomoTHoe GOMBLIMHCTBO MEHHHTHOM MMeeT 060J10-
YeuHylo JIoKasaatiuio. Mapenka MeHHHTHOMbBI MOTYT ObITh
BHYTPHKENYJIOUKOBLIMH,  STHYPAJbHBIMU  HJIH  JlaXKe
Berpeuatbest BHe LTHC. Bosee 90% menuuriom — cosiu-
tapHble [11]. OGoJiodyedHast JioKau3alysi BHyTpHUEpen -
Heix MTC Berpeuaercst B 8—9% ciyuaes [12]. Okoisto
MOJIOBUHBI MeTacTazoB 0603HAYAIOTCS KaK eIMHUUHbIE
(mokanmsoBanHble TobKO B LIHC), el1ie MeHblilee Kosue-
cTBo — Kak coqutapubie (omuH MTC Bo Bcem Tese) [13].

OObIYHO yBEPEHHO MPEJITOJ0KUTb JHATHO3 < MEHHH-
rMoMa» JiaxKe MpH PYTHHHOH MarHUTHO-PE30HAHCHOH
tomorpaduu (MPT) npocro. B Gosbuinncre ciyuaen
3anaua ormunth cMTC oT apyrux onyxosied Takxke He
npejcrapJsieT TpyaHocreid. O6a auarHosa He siBJSIOTCS
PEKMMH U151 NallMeHTOB B3POCJION IPYMIbl H, KaK Tpa-
BWJIO, KQXK/bIH PEHTT€HOJION XOPOLIO 3HAKOM C THUIHY-
HbIMM TIpu3HakamMu Ha MP-ugo6paxenusx. Hecmotpsi
Ha 3TO, B MPAKTHKE ONbITHOrO Bpaya MepHOJHYECKH
BCTpevaeTcsi CHUTyallusi, Korjaa JauddepeHlHanibHbIi
JIUArH03 MeXJ1y STUMH OIMyXOJISIMH HEOJIHO3HAUYEH, [TOTO-
My 4TO MEHUHTHOMBI 1 aypasbibie cMTC MoryT umethb
CXOXKHE BHM3YyaJIH3aLMOHHbIE XapaKTEePHUCTHKH: Oecro-
JIOCTHOE COJIHIHOE CTpoeHHe, orpaHndyeHne auddysuu
MOJIEKYJ1 BOJIbl, HaJIHUMEe OOLIMPHOTO MEPUTYMOPAJIbHO-
ro oreka. Pa3HooOpasue HCTOYHHUKOB MeETacTa3oB
00yC/IOB/MBAET BapHabelbHOCTb KJIETOUHOrO COCTaBa
U PaIHOJIOTHYECKUX TPOSIBJEHUH OIyXOJH, [O3ITOMY
OTCYTCTBHE MPU3HAKOB, XapaKTEPHbIX JIJIsi MEHUHTHOMBbI
(KaJbLMHATBI, «CHULEBOE KOJECO», IHOCTOTHUECKHH
LM U JypaJibHbIi «XBOCT») WJIM MeTacTasda (MoJiocThb
HEKPO3a, KPOBOM3JHUSIHUS U KPYITHbIE COCYJIbl), HE M03-
BOJISIET HAJIEXKHO UCKJIIOUHTh TOT WJIM MHOH BapHaHT.

[Tockonbky Ha 3Tane auddepeHrasbLHON AHATHO-
CTMKH Bpau-peHTIeHOJIOr He Bcerjza MOXKeT pacrioJa-
raTb MCUEPIBLIBAIOLIMMH JJaHHBIMM 00 aHamHe3e 3a00-
nepanus (6osee Toro, B 10% cayuyaeB y mauueHToB
¢ MTC B rosioBHOH MO3r TiepBUYHAs OMyXOJb He
BLIIBJIEHA Ha MOMeHT Mauudectaunn) [9] u/unu
pesyJibTaTaMM MpeibIIyLIUX HCCAeI0BAaHNH, B HACTOSI -
el paboTe Mbl CTaBUM L€JIb TOMBITATHCS BbISIBUTh
HajleXKHble KPUTEPUH JI/Isl padrpaHuueHusi MEHHHIHOM
1 aypajbibix cMTC co cX0KUMH pajiMosorHiecKuMH
NPOosIBJEHUsIMU ¢ ToMolibio MIpMPT.

Leab. OnpenennTb, UMEIOT JIH 3HAYUMOCTb JaHHble
HepYTHHHBIX TocJenoBaTenbHocTeil (MP-nepdysnu

1 u3MepsieMoro Ko3dduiimenTa auddysnn) B audde-
peHUMaNbHOH JIHATHOCTHKE MEXIy MEHHHTMOMaMH
1 typanbHbiMa cMTC.

Marepuanabl ¥ mMetoapl. [IpocrnekTHBHOe HccenoBa-
HUe Obl10 006PEHO JIOKAJLHBIM ITHUECKMM KOMHTETOM
[AY3 TO «MKMLL MenuuyHckuii ropoa» (TiomeHb,
Poccust), npotokoa Ne 01/-10-2022 o1 01.10.2022 1. Ot
BCEX MAalMEHTOB TOJydeHO HH(MOPMHUPOBAHHOE J06PO-
BOJIbHOE COTJIacHe Ha MPOBeAeHHe AMAarHOCTHUECKHX
MaHUMYJSLKHA B MMcbMeHHOM Buae. O0liee KOJTMIecTBO
nauuentoB cocraBusio 100 yenoBek (50 maumeHTOB
¢ MeHuHrHoMaMu 1 50 naiueHToB ¢ aypajbHbimd cMTC).
Bospacr naipentoB Kosebascs B MPOMeXyTKe OT 32
J0 82 Jiet, cpelHUil BO3pacT cocTaBus H4 rona, menua-
Ha — 58 sier. Cpe/in NalueHTOoB ¢ IMarHO30M < MEHMHIHO-
Ma», CaMblid YACTbIH FMCTOJNOTHYECKUH TIOATHIT — MEHHUH-
rotesmanbias Menunruoma, Grade 1 — 50% (n=25).
Bropoii o BctpeuaeMocTH NOATHIT — CMellaHHast MEHH-
nroma, Grade 1 — 24% (n=12). ¥ 20% (n=10) nauu-
€HTOB JIHarHOCTHpOBaHa atunuueckasi gopma, Grade 2.
B 4% (n=2)1 2% (n=1) c/ry4aes BbIsIBIEHbI ICAMMOMA-
TO3HAs1 U ceKpeTopHast (hopMbl MEHHHIHOM COOTBETCTBEH-
Ho, Grade 2. lennepHoe pacnpenenenne MalueHToORB
C MEeHHHrHoMamu cocTaBuio 76,5% (n=38) xeHckoro
nona u 23,5% (n=12) my»ckoro.

[pynna nauuentoB ¢ o6osouednbimu cMTC u3 nep-
BHYHBIX 04YaroB pa3jiMyHON JIOKAJM3alMK COCTaBUJIA
50 nauueHToB. MeTacTazbl ¢ MEPBUUHBIM OUYATOM
M3 MOJIOUHON JKesie3bl MarHocTHposanbl y 38% (n=19)
nauMeHToB, U3 Jerkux — y 34% (n=17), u3 nouek —
B 12% (n=6) ciyuaes, us npoctatsl — B 10% (n=>5),
ocranbhble cMTC — B 6% (n=3) ciyuaeB 3 AMUHMKOB
M ToJicToro KuuleuHuka. [losioBasi mpuHamieKHOCTb
nalyeHToB ¢ audarHosom jaypanbhbii ¢cMTC: 58,0%
(n=29) xxenckoro nosa, 42,0 % (n=21) my>xckoro noia.

MPT Bbinosinena na tomorpage General Electric
Signa Voyager 1.5T ¢ 8-kaHa/JbHOI ToJIOBHOH KaTylll-
KoH. B kauecTBe KOHTpacTHOro BelecTBa Obll HCTOJIb-
30BaH MapamarHeTvk «KjapuckaH» ¢ pacyeToM J03bl
0,2 ma/kr (0.1 mmosb/kr). BuyTpuBeHHoe BBeleHHe
KOHTPACTHOIO Npernapara oCylleCcTBJSIO0Ch B IBa dTana:
nepsuunast 103a 0,1 MMOJIL/KT H JI0MOHUTe/IbHAs 1038
0.2 MMOJIb/Kr. KOHTpacTHBIi areHT BBOAMJH B JIOKTEBYIO
BEHY C MOMOIIbIO aBTOMATHYECKOTO HHBEKTOPA CO CKO-
pocThio BBeaeHHs 5 Ma/c. [Tpotokoss MP-ncesenoBanys
BKJIIOUAJ CJIE/lyIOlIHe MMITYJIbCHbIE TMOC/EN0BATENLHO-
cri: TI GRE «BRAVO», Tl SE CUBE, T2 SE, SWAN,
DWI ¢ nocrpoenuem kapt ADC, PWI-DSC-T2* (dyna-
mic susceptibility contrast DSC-T2*).

[Tocro6paborka H3obpaXKeHuit MPOBOIUIACH HA Tpadu-
yeckux cranimsx GE Advantage Window 4.5. [Tokazatenu
KPOBOTOKA OLIEHHBAJIH 10 TpeM KapTam nepdysun: CBF —
mi1/100 r/mun; CBV — ma1/100 r; MTT — cekyHjibl. Jls
HOpMaJIM3alik NapaMeTpoB KPOBOTOKA HCIOJb30BaJH
obsactb uHTepeca (ROI) B uHTaKTHOM 0€JIOM BelllecTBe
MoJIyoBaJIbHBIX 11IeHTPOB. HopmasnzoBaHHble napamerpbl
KPOBOTOKA PAaCCUMTBIBAIM KaK OTHOLIEHHE 3HaueHWH
napameTpoB B HMHTepecyiolleil 30He K HHTaKTHOMY

ol
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BetlectBy rosiogHoro mogra — rCBF, rCBV. [lpunumas
BO BHUMaHHE CXOXKHE BU3yasIM3alIMOHHbIE XapPAKTEPHCTH-
KM MEHHHIHOM C METACTATHUECKHMH MOPAYKEHHUSIMH, MPO-
BEJIM MOJPOOHBIN CPABHUTENBHBIA aHa/IH3 BCeX OIMyXoJeH
C MCIMOJIb30BAHHEM KaK PYTHHHBIX, TAK W CMEelHaJIU3UpO-
BaHHblXx MPT-nocnenosarensuocreit: PWI, DWI, ADC,
SWAN.

Bepudunkauuio nosydyeHHbIX JAaHHBIX TPOBOIUIN
C MOMOLLBIO THCTOJIOTHYECKHX H HMMYHOIHCTOXMMHYE-
CKHMX METOJI0B HcesieoBaHus. IMMyHOrHCTOXMMHUYECKHH
aHaJIM3 BKJIOYaJ PYTHHHOE OKpalMBAHHE: reMaToKCH-
aun Kapauuu u cnuptoBblit pactBop 03uHa. CrieKkTp
MCIOJIb30BaBIINXCS UMMyHorrcToxuueckux (MI'X) map-
kepoB: Anti-EMA (E29), Ki-67 (SP6), Cytokeratin
Cocktail (AE1&AE3), Anti-Vimentin (v9). [loncuer
KJIE€TOK  MPOU3BOAMJICS B mporpamme  Aperio
ImageScope — Pathology Slide Viewing Software npu
MOMOILM aHAJU3UPYIOLLETO MOJLYJIsl SIEPHOH, LIMTOII1A3-
MaTHYecKoH W MeMOpaHHOH okpacku — Aperio Image
Analysis Workstation.

Cratucruyeckast 06paboTKa MOJydeHHbIX Pe3y/IbTaToBR
BBINOJIHSJIACH C HCTOJIB30BAHHEM METOJIOB OIHCATE/IBHON
CTaTHCTHKH U KoppesisiihonHoro ananusa. [los, Bogpacr,
HaJIMuMe JIMCIOKALUMH CPEIMHHBIX CTPYKTYp, KOCTHOM
MHBA3WM M BbIPAKEHHOCTH Mepr(oKaNbHOTO OTeKa
CPaBHUBAJIMCH JIsl 0OEUX TPy MalMEHTOB € HCIOJIB30-
Banuem Kputepusi 2 ITupcona. 3Hauenus rnoxasareseii
ADC, CBV, rCBV, CBF, rCBF, MTT cpaBuuBau ajst
006eux rpyn NaludeHToB ¢ UCnoJib3oBaHHeM U-KpuTepHst
Manna—Yuthu. OnTumasibHoe TMOPOTroBOe 3HaueHHe,
KOTOpPOe MOXKET 00€eCreunTh YyBCTBUTEILHOCTD U CIIELH-
thuuHOCTb, HeoOXOMMMbIe st TuddepeHIMalii MEHUH-
TMOMbI OT METACTa30B B TBEPIOK MO3TOBOH 000JIOUKE,
ObIO orpeiesieHo ¢ MoMolliblo aHaau3a ROC-KpUBBIX.
[Tnomanp non snadennsimu ROC-kpuBoit (AUC) paccuu-
toiBasin ass1 3Hadenudn CBV, rCBV, CBF, rCBF.
CrarucTHiecKknil aHaiua MpOBOIUIICS € HCTOJIb30BAHHEM
IBM SPSS (Bepcust 24.0). J1151 Bcex TecToB Oblil yCTAHOB-
Jied ypoBenb anbda p*<0,05, p**<0,01, p***<0,001.

Pesyabratbl. B Xoj1e paGoThl BbINOJIHEH aHAIN3 JlaH-
Hbix MIpMPT 100 nauueHTOB C MOCJENYOLIUM Bbljie-
JIeHHeM JIBYX TPy HA OCHOBE MMCTOJOTHUECKOrO Har-
Hosa: 1-si rpynna — 50 cjiyuaeB ¢ MEHHHIHOMAMM, 2-51
rpynna — 50 cayuaesn ¢ aypanbibivd cMTC.

B rpynmne MeHHHIHOM KOCTHast MHBa3usl HabJto1anach
B 98 % cayuaes (n=49). Hawum gannble yKasbiBaior, uto
o6og0ueunbie cMTC nopaxator Koetsb pexke (p<0,001),
yeM MEHHHTHMOMBI: KOCTHAasi MHBA3usi MeTacTazoM
nabmonanach b B 2% (n=1) caydaes (puc. 1).

Jucnokauusi cpeiMiHbIX CTPYKTYP IOJIOBHOTO MO3Ta
y TNalMEeHTOB ¢ MeHHHrMoMamu Habmionanach B 12%
caydaes (n=6), y nauueHToB ¢ aypaibibiMi cMTC —
B 22% caydaes (n=11). JloCTOBEPHBIX pa3JUUHil
B OTHOLUEHUH JIMCJIOKALIMK MEXKly IpynnaMu raiueH-
TOB BhIsiBJIeHO He Gbiio (p=0,169).

B 60% cayuaes (n=30) nepudokabHbiii oTeK B 1-if
rpynne orcytersoBad, B 40% ciydaes nepudokanbHbiil
otek GbL1 BbisiBaeH: 20% (n=10) — Jierkoii BblpaskeH-
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Puc. 1. Hacrora KoCTHOW UHBA3UH CPe/IU MALUEHTOB
C MEHUHTHOMAMH U COJIUTAPHBIMH 000JI0UEUHBIMU MeTa -
crazamu. [Tokazana 60JblIAsT HACTOTA MHBA3HH KOCTH
B CJIy4asix ¢ MEHMHIHOMAMH, YeM B CJIy4asix ¢ IypajibHbIMU
c¢cMTC (p<0,001)

Fig. 1. The incidence of bone invasion in patients with
meningiomas and solitary meningeal metastases. The
prevalence of bone invasion was shown in cases of menin-
giomas compared to cases of dural SMTS (p<0.001)

noctd, 20% (n=10) — yMepeHHOH BbIPAXKEHHOCTH.
[TepuchokasbHblil OTEK B rpyre MaunMeHToB ¢ AypaJb-
HeiMu cMTC Berpeuasncst nocroBepto uatie (p<0,001):
y 48% naumentos (n=24) nHa6/i01a/cs yMepeHHbIE
u BbipakeHHblit, y 42% (n=21) — nerkuii, a y 10%
(n=>5) orcyrerBoBaJ (puc. 2).

307
o 204
m
=
[}
[}
=3
=
3
= 10 Knace
] Menunruoma
I [ Meracras
O GE_) 3§ :E QE
z = 2 z
5 = i 5
[}
£ = =9 X
o L <
= = o
o > 2

BoipaxkeHHOCTb NTepHdOKaNBLHOTO OTeKa

Puc. 2. BoipaxxeHHocTb nepuhoKaabHOrO OTeKa Cpeu
NALUEHTOB C MEHMHIHOMAMH U COJIMTAPHBIMU 060J104ed -
HBIMH MeTacTadamu. [Tokazana 60Jblast BblpazkeHHOCTb
nepudoKaIbHOrO OTEKA y MALHEHTOB C MeTACTa3aMH, YeM

B ciydasix ¢ MeHuHruomamu (p<0,001)

Fig. 2. The severity of perifocal edema in patients with
meningiomas and solitary meningeal metastases. A
greater severity of perifocal edema was shown in patients
with metastases than in cases of meningioma (p<0.001)

[Tpumepbl MOpMPT nauueHTOB ¢ MEHMHTHOMaMH
U nauueHToB ¢ ob6osioyeyHbiMd ¢cMTC mnokasaHbl
Ha puc. 3—6.



Ne 2 (14) 2023

JIVUEBASI IMATHOCTHUKA W TEPATIHS

Puc. 3. MPT roJioBHOro Mo3ra natuenTa ¢ MeHHHroresuanbHoi menunruomort, WHO Grade 1: a — T2-BU; 6, 8 —
DWI, ADC; ¢ — SWAN; 0 — T1-BHU ¢ koutpactuposanuem; e — CBV; s — CBF; 3 — MTT. B 3atbiiounoit o6nactu
JIEBOTO TIoJylIapHsl Ha (hOHEe YMEPEHHOT0 Ba30TEHHOTO OTEKA BU3YaJIM3UPYETCsl YETKO OTTpaHUueHHAsi SKCTPaMO3roBast
Macca, XapaKTepHaylollascst TMIOMHTEHCHBHBIM curHasioM Ha T2-BH, MHTEHCHBHBIM H TOMOTE€HHBIM HAKOTJIEHHEM
KOHTPACTHOTO BELIECTBA, PECTPUKIIHEH TUPPY3HH C COOTBETCTBYIOIIMMH YIaCTKAMU TTOBbILLIEHUS 3HAUEHHH 06LEMHOTO
M CKOPOCTHOIO MO3TOBOTO KPOBOTOKA, @ TAKXKe yBesinueHneM BpeMenu Tpanauta kpou. MIT SWAN ykasbisaer Ha Hastu-
ure KOPTHKAJbHbBIX IPEHHPYIOLIHX BEH B CTPYKTYpe 06pa3oBaHUs
Fig. 3. Brain MRI of a patient with meningothelial meningioma, WHO Grade 1: a — T2-WI; 6, 8 — DWI, ADC; ¢ —
SWAN; 0 — contrast-enhanced T1-WI; e — CBV; oc — CBF; 3 — MTT. A well-marginated extraaxial mass is seen
in the occipital region of the left hemisphere, with a background of moderate vasogenic edema, the lesion has a
hypointense signal on T2-WI, intense and homogeneous accumulation of a contrast agent, diffusion restriction with
corresponding areas of increased values of cerebral blood flow volume and velocity, as well as increased blood transit
time. SWAN imaging sequence indicates the presence of cortical draining veins in the lesion

B rpynne meHutruom cperee snauenue ADC cocra-
B0 912,14x1076 Mm2/c (CO +102,7x1076 mm2/c).
Memuana CBV — 19,25 ma/100 r (U 18,08-
28,96 ma/100 r), MenMaHa TMOBBILIEHHs TOKA3aTels
rCBV cocrauia 4,1 pasza (A1 4,09-5,46). Menuana
nokasarenss CBF cocrapuia 155 ma/100 r/mun (JIU
157,48—-206,65 ms1/100 r/MuH), MeIMaHa MOBbILIEHHS
nokazaresnss TCBF — 3,85 pasa (JIM 3,98-5,28).
Memana MTT — 11 cexynn (JIIW 10,18-11,29 cexyHn).

B rpynne meracrazor cpentee snauenue ADC cocra-
B0 867,67x1076 mm2/c (CO +138,6x1076 mm2/c).
Memana CBV — 39,85 ma/100 r (M 36,50—
46,83 wms1/100 r), MelMaHa TMOBbIILIEHHS TOKa3aTess
rCBV — 7,15 pasa ([I1 6,64-7,80). Memuana CBF
cocrapuna 293  wma/100 r/mun (AU 261,65-
306,12 ma1/100 r/MHH), MeiMaHa NOBbILLIEHHsI [I0KA3aTe-
sis1 rCBF cocraeunia 6,7 pasa (111 5,97-6,93). Menuana
MTT — 10,85 cekynupl (/1M1 10,15-10,86 cekynpt ).

[To pesynbrataM CpaBHHTENLHOrO aHaju3a ObliH
BbISIBJIEHbI CTATUCTHYECKH 3HAYMMblE PA3JIMuHsi 3HaUe-

nui nokasaresieit CBV, rCBV, CBF u rCBF. B rpynne
MeTacTa3oB nokasareju nepgysun OblIH JOCTOBEPHO
Bhitle (p<0,001).

[To nanabiM ADC u MTT pasnuuuii BbIsiBJIEHO He
6b10  (p=0,071 u p=0,127 cooTBeTCTBEHHO).
PesynbraThl cpaBHeHMsl TIpUBeleHbl B TabJsdlle W Ha
puc. 7—-10.

OnpejiesieHe MOPOroBbLIX 3HAYEHUH Mepdy3un (st
nokazatesiell ¢ JOCTOBepHbIMH padanuusamun — CBV,
rCBV, CBF, rCBF) nast nuddepenuppoBatust MeHuH-
THOM H MeTacTa3oB B 000JIOUKH FOJIOBHOIO MO3ra Mpo-
BoausIoCh MyTeM moctpoenuss ROC-KpUBBIX U TOKMCKa
3HAYEHUH C HAWJIYUYLIHMH N0KA3aTesIMH UyBCTBUTEIb-
HOCTH U crieuuduyHocTH (puc. 11-14).

[Toporosoe 3nauenue nokazatesss CBV cocrasuiio
28,25 mai/100 . UyBCTBUTEJILHOCTD U CHEU(PUIHOCTh
meTona — 76,5% u 78 % COOTBETCTBEHHO.

[Toporosoe 3nauenune noxasaresnsi rCBV pasusisioch
5,4. UyBCTBUTENBHOCTL U CHELUPUUHOCTL MeTola —
74,5% 1 82% COOTBETCTBEHHO.
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Puc. 4. MPT ronoBHOro Mo3ra ¢ COMMTapHBIM TypajbHBIM METACTa30M afAeHoKapLUHHOMBI jerkoro: a — T2-BU; 6, 8 —
DWI, ADC; e — SWAN; 0 — T1-BHU c koutpacrupopanuem; e — CBV; s — CBF; 3 — MTT. B snieBoi#i BrcouHoi
00/1acTH Onpe/eseTcs SKCTPAMO3roBoe 00pa3oBaHie OKPYKEHHOe BbIPayKEHHOH 30HOH MepudOKaNbLHOrO 0TeKa, FOMO-
TEHHO KOTISIIIee KOHTPACT BceM 00beMoM, ¢ orpanndennem auddysun no ganasiv DWI u ADC, ¢ otcyrerBuem apre-
(hakTOB MarHUTHOM BOCTIpUUMYKBOCTH. Ha nepdysnoHHBIX KapTax 0TMEYaroTCsi BbICOKKe 3HadeHwust nokasareseit rCBV
u rCBF u ynyiunennem nokazarenss MTT
Fig. 4. Brain MRI in a case of solitary dural metastasis of lung adenocarcinoma: a — T2-WI; 6, 8 — DWI, ADC; e —
SWAN; 0 — contrast-enhanced T1-WI; e — CBV; oc — CBF; 3 — MTT. There is an extraaxial mass in the left tem-
poral region, surrounded by a pronounced area of perifocal edema, homogeneously accumulating contrast throughout
the entire mass, with restrictied diffusion according to DWI and ADC, with no susceptibility artifacts. Perfusion maps
show high values of rCBV and rCBF and an increase in MTT

Tabnuia

Cpennue nokasarenaun usmepsiemoro koagpuuuenta auddysun (ADC), cpenHero Bpemenun npoxoxaenust kposu (MTT),
ycpeaHeHHble abcoqtotHbie (BF, BV) u HopmupoBannsie (BFn, BVn) uncioBble nokaszarenu napameTpoB KpoBOTOKA
B ONYXOJISIX B 3aBUCUMOCTH OT TMCTOJNOTMYECKON MPUHALIEKHOCTH

Table

Average values of apparent diffusion coeificient (ADC), mean blood transit time (MTT), averaged absolute (BF, BV)
and normalized (BFn, BVn) numerical parameters of blood flow in tumors depending on histological type

[TokazareJib MeHHHIHOMbI Meracrasbl p-1vl
ADC, x107% mm2/c 912,14 (CO +£102,7) 867,67 (CO +138,6) =0,071
BV, ma/100 1 19,25 (A1 18,08-28,96) 39,85 (1M 36,50-46,83) <0,001
BVn 4,1 (JIN 4,09-5,46) 7,15 (1M1 6,64-7,80) <0,001
BF, m1/100 r/mun 155,0 (1N 157,48-206,65) 293,0 (M 261,65-306,12) <0,001
BFn 3,85 (A1 3,98-5,28) 6,7 (U 5,97-6,93) <0,001
MTT, ¢ 11,0 (A1 10,18-11,29) 10,85 (A1 10,15-10,86) =0,127

[Toporosoe 3nauenue nokasaresns CBF cocraBuiio
217,9 ma1/100 r/muH. UyBCTBUTEILHOCTD ¥ CTelU(HY-
Hoctb Metona — 80,4 % u 86 % COOTBETCTBEHHO.

[Toporooe 3Hauenune nokasarensi rCBF paBusiioch
5,6. UyBCTBUTENBHOCTL W CHELUPUUIHOCTL MeToa —
82,4% w1 76 % COOTBETCTBEHHO.

[Ipu yka3aHHbIX MOPOrOBbIX 3HAYEHHSIX BCEX Mepednc-
JIEHHBIX TIOKa3artesiell nepdysnd, paBHBIX MOPOrOBOMY
WJIM MEHbIIIE€ HEro, CTOMT MPOTHO3UPOBATH MEHUHTHOMY.
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[Iprumepbl rHCTOJMOTHYECKUX U HMMYHOIHCTOXHMHUYE-
CKHMX METOJOB MCCJENOBAHMS MALUEHTOB C aTHIIHYHOM
menunruomoit Grade 2 (WHO 2021) u naumenra
¢ o6os104euHbIM ¢cMTC aneHoKapUUHOMbI CHTMOBHIIHOM
KHUILIKK TI0Ka3aHbl Ha puc. 15 u 16.

O6cyxnenne. Camasi pacrnpocTpaHeHHasi OIMyXoJib
000J104€K — MEHUHTHOMA, PEryJisipHO AHarHOCTHPYETCS]
Ha MPT B kauecTBe cirydaiinoil HaxXoAKH. BoJbUIMHCTBO
MEHHHTMOM  TMCTOJIOTMYECKM W OHOJIOPHYECKH
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Puc. 5. MPT rosioBHoro mMoara naugenTa ¢ atunuuioidl menunruomoit, WHO Grade 2: a — T2-BU; 6, 8 — DWI, ADC;
e — SWAN; 0 — T1-BU c koutpacrupoBanuem; e — CBV; o — CBF; 3 — MTT. B 3atbliouHoii o6jacTu ieBoro
noJiytapust Ha (i)OHe HepH(bOKaJTbHOI‘O OT€Ka BU3yaJIM3UPYETCH KpyTiHasg SKCTpaMo3roBas OrnyxoJib ¢ MHTEHCHBHBIM
U TOMOTE€HHbBIM HAKOIJIECHUEM IMapaMariHeTuka, orpaHu4eHueM ILH(beyBI/H/I 1 MOBBILLIEHHEM TToKasaTesell 00beMHOTO
1 CKOPOCTHOTO MO3TOBOTO KPOBOTOKA, Y/UTMHEHHEM BpeMenH Tpanauta Kposu. MIIT SWAN nemoncrpupyer namuune

nepudeprUIecKuX IPEHUPYIOLINX BEeH BOKPYT 06pa3oBaHust

Fig. 5. Brain MRI of a patient with atypical meningioma, WHO Grade 2: a — T2-WI; 6, 8 — DWI, ADC; e — SWAN;

d — contrast-enhanced T1-WI; e — CBV; s — CBF; 3 — MTT. There is a large extraaxial mass in the occipital region

of the left hemisphere, with a background of perifocal edema, demonstrating intense and homogeneous enhancement,
diffusion restriction and an increase in of cerebral blood flow volume and velocity, and prolongation of blood transit time.
The SWAN sequence demonstrates the presence of peripheral draining veins around the mass

N06poKauecTBEHHbIe, XapaKTepU3yloTCsl Hearpeccun-
HbIM, OU€Hb MeJIEHHBIM POCTOM, HU3KMM PHCKOM peli-
muBa (WHO Grade 1). HeGosbline MeEHHHIHOMBI KJTH-
HHU4YeCKH GecCUMNTOMHbI. KpyrHble OnyXosiu U omyxoJu
¢ nepudoKaJbHbIM OTEKOM OKa3bIBAIOT Macc-3QekT,
NPOSABJIAIOTC pasHooOpa3deM CHMITOMOB, HauboJiee
4acTo roJIOBHbIMHU OOJISIMH, Mape3ami.

Jlanuble HanGoJsiee KPYMHOro, OJHOLLEHTPOBOIO
uceaenoBanust, BKaounBLero B aHaaud 1000 ciaydaen
¢ 2004 no 2010 r., mokasaJu, 4to 2% pe3elpoBaHHbIX
JypasibHbIX 0O0pa3oBaHHil, MepBOHAYAJIBHO PACLEHEH-
HbIX PaZMOJIOTHYECKH U HHTPAOTIEPALMOHHO KaK MEHHH -
TMOMBI, 0Ka3a/JHCb MUMHUKPHUPYIOLIMMH MATOJNOTHSIMH,
Cpeld KOTOpbIX HauOoJbliee KOJHYECTBO COCTABUJIH
MTC[14].

Tounyto Bcrpeuaemocts aypagbhbix MTC cnokHO
oueHuTb. Kapuunomarosnas unduabrpauus TMO
BBISIBJISIETCS] Y MAUMEHTOB C TEePBHUHBIM KCTpaHe-
BpasibibiM 3HO B 8-99% ciyyaes M 06bIUHO B Kaye-
ctBe nosaHeil manudecraunn [12]. Okono 20%
nypanbiblx MTC He Bbi3biBaeT cMMNTOMOB. B octalib-
HBIX CJIydasx HauboJiee 4acTo BCTpedaemble KJIHHHue-

CKHe TIPOSIBJIEHHS] — 3TO CHMMTOMbI MOBBIIIEHHOTO
BHYTPHUUYEPEITHOTO JIaBJIEHHUsI, HEBPOJIOTHUECKHI fedu-
LIUT, CYI0POKHbIE TPUMajKH [ 12].

Kak npasusio, nmuddepenumnanbiasi 1arHocTHKa
MEHHHTHOMBI M MeTacTa3oB paka B [IHC He Bbi3biBaeT
Tpy/IHOCTElH y HeilipomopdoJiora. B pemkux ciydasx
Ha MepBUYHOM 3Tare MHKPOCKOIMYECKOro UCCae10Ba-
HHUST THCTOJIOTHYECKHUX CTEKJONpenaparoB, OKpallleH-
HbIX TeMaTOKCUJIMHOM M 303HHOM, 4YeTKasi KapTHHa
MOKET CKJIaJIbiBaThCsl He cpasy (puc. 17, 18).

B npouecce mManurHusaiMu MeHHHIMOMA MOYKET
npuobpeTaTh «KapLUHOMANonoOHble» JIMOO «MeJlaHO-
ManofoOHble» YepThl KaK Ha ypOBHE KJETOYHOH MOp-
thoJsiorum, TaK Mo CTPYKType U CTPOEHHIO B 1esoM [ 14].

B 3aBucumMocTH OT cTemeHH 3/10KauecTBEHHOCTH
MOZKeT HaOJI0IaThCsl Pa3JIMuHas BbIPaXKEHHOCTD sfep-
HOro ToJMMOp(MU3Ma U MHUTOTHYECKOH aKTHBHOCTH,
yTparta TUIHYHBIX 11 MEHUHTMOM MHKPOKOHIIEHTpHYE-
CKHMX M BHUXPEBBIX CTPYKTYp, ICAMMOMHbIX TeJiell JH6O0
thopmMHUpOBaHUe MCEBAONANUIIISIPHOH apXUTEKTYPHI,
a KJIETKH MOTYT NpuoOperaTh padAOWIHYIO W CBETJIO-
KJ1eTouHylo Mopdosioruto. B Takux caydasix narosior

b))
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Puc. 6. MPT rosioBHOro Mo3ra natieHTa ¢ CoJIMTapHbIM JIypajibHbIM METACTA30M KapLIMHOMbI CHTMOBH/HOMN KHILIKH: @ —
T2-BU; 6, 8 —DWI, ADC; e — SWAN; 0 — T1-BU ¢ koutpactupoBanuem; e — CBV; o — CBF; 3 — MTT. B o6na-
CTH NPpaBo#i reMUChEPbl MO3XKEUKa BU3YIM3HPYETCH SKCTPAMO3roBoe 00pa30BaHKe C FeTePOreHHbIM KOHTPACTHPOBAHHEM,

pectpuKLHer 11 dy3rn, OKpyKeHHOE BbipaxceHHOl 30H0i oteka. MIIT SWAN ykasbiBaer Ha Ha/iHule TOUeUHbIX apTedak-
TOB MAarHWTHOM BOCTIPUUMUMBOCTH 33 CUET KPOBOM3JIHUSIHUI W HHTPATYMOPAJIbHBIX COCYAUCTbIX LIyHTOB. [1o pesysbratam

MP-nepcysun onpenensitorest Beicokne sHauenusi rCBV u rCBF B erpykrype omyxosu. [Tokasatens MTT ynnunen
Fig. 6. Brain MRI of a patient with solitary dural metastasis of sigmoid carcinoma: a — T2-WI; 6, 8 — DWI, ADC;
2 — SWAN; 0 — contrast-enhancement T1-WI; e — CBV; ax — CBF; 3 — MTT. There is an extraaxial mass in the
right hemisphere of the cerebellum, with heterogeneous contrast enhancement, diffusion restriction, surrounded by a
pronounced area of edema. SWAN sequence indicates the presence of punctate susceptibility artifacts due to hemor-
rhages and intratumoral vascular shunts. MR perfusion demonstrated high values of rCBV and rCBF in the tumor.
The MTT value is increased

1007 MCIOJIb3YET METOJ, HMMYHOTHCTOXUMHYECKOTO HCCIEN0-

50 * BAHHA /ISl OMPEJICTICHHS THCTOTEHE3a OMyXOJH. [1pu

. KJIHHHYECKOH HeOOXOAMMOCTH MPOBOASITCS MOJIEKYJISIP-
2 604 3 HO-TeHeTHUECKHe METOJIbl HCC/IE0BaAHMSI.

= B cBoeM GoJIbIIMHCTBE MEHHMHIHOMbI 9KCITPECCHPYIOT

= Takue Mapkepbl, kKak Somatostatin receptor 2a

% 407 T (SSTR2a), EMA, Vimentin, Progesteron receptor.

SInepHast sxcnpeccHs MoCJ/IeIHEro CHUKARTCS TTPH MOBbI-

201 l IIEHUH CTereHu 3/jokauectBeHHocTH onyxou [15]. o

0 1 33% wmenunrnom sxcnpeccupyior S100 nporeunn [16].

Menunrnoma Mertacras

Puc. 7. Ipacduxn oGbema 1epe6pasbHOrO KPOBOTOKA /151
MEHHHTHOM M METACTa30B B 000JIOUKH FOJIOBHOTO MO3Ta.
Menuana CBV 6blia 3HaUHTe/ILHO BhIllIe TIPU METACTasax,
ueM npu Menurruomax (p<0,001). ITo ocu Y omyozkensl
3HaueHus oGbeMa Lepe6pasibHoro KposoToka B M/ 100 r
Fig. 7. Graphs of cerebral blood flow volume for menin-
giomas and meningeal metastases. The median CBV was
significantly higher for metastases compared to menin-
giomas (p<0.001). The Y-axis plots the values of cerebral
blood flow volume in ml/100g

56

MMMyHHBIA (eHOTHIT MeTacTa3oB 3HAYMTENBHO pas-
HUTCSl B 3aBMCMMOCTH OT THUNA MEPBHUHON OMyXOJIH.
[TockoJibKy HEKOTOpble U3 BbllLeNepeurcieHHbIX MapKe-
POB MOTYT ObITb O3UTHBHBI U B MeTacTasax, /sl MpoBe-
nenust auddepeHHaNbHON THArHOCTHKH, OIMpeeseHHst
NePBUYHOTO ouara 06bIuHO TpedyeTcst KOMOUHALMS LIUTO-
KepaTHHOB, ocoOeHHo, pankeratin cocktail (AE1/AE3),
KOTOpBIil HeraTHBeH B MeHuHruomax B 94 % [ 16].

C pasrosioruuecKor TOUKH 3peHust, THIIHYHASI MEHHH -
TMOMA U THITUYHbIH MeTacTa3 — JIB€ CYLECTBEHHO OTJIH-
yaroLluecs JIpyr oT apyra onyxosiu npu pytuHHoil MPT.
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Menunruoma Meracras

Puc. 8. [paduku HopmMan3oBaHHOro oGbeMa Liepedpasib-
HOTO KPOBOTOKA JIJIsl MEHMHIHOM M METacTa3oB B 060JI0UKH
roJIOBHOTO Mo3ra. Mejiriana noBbllIeH|sT 3HaYeHUH ToKa-
3aresist rCBV Oblia 3HaUUTENbHO BhIIIE NTPH MeTacTasax,
uem ripu Mmenunrnomax (p<0,001). [To ocn Y oTnoxkeno
oTHollleHHe o6beMa 1iepebpasibHoro Kpooroka B ROI
K HOpMaJIbHOMY 0€eJIOMy BELeCTBY MOJyOBaJbLHOTO LIEHT-
pa, NpecTaBJsiiollee HOPMaJIU30BAHHBIA 00beM Lieped-
paJibHOro KpOBOTOKA
Fig. 8. Graphs of the normalized cerebral blood flow vol-
ume for meningiomas and meningeal metastases. The
median increase in rCBV was significantly higher for
metastases than for meningiomas (p<0.001). The y-axis
represents the ratio of cerebral blood flow volume in the
ROI to the normal white matter of the semioval center,
representing the normalized cerebral blood flow volume
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Puc. 9. Ipaduku ckopoct uepebpajibHOr0 KpOBOTOKA 11t
MEHHHIHOM H MeTacTa3oB B 060JI0UKH TOJIOBHOTO MO3Ta.
Menuana CBF 6blna 3HaunTe/IbHO BhIllIe TIPU MeTacTasax,
ueM npu MeHuHruomax (p<0,001). ITo ocn Y orsoxkeHbl
3HAUEHUsI CKOPOCTH Liepe6pasibHOrO KPOBOTOKA
B Ms1/100 r/Mun
Fig. 9. Graphs of cerebral blood flow velocity for menin-
giomas and meningeal metastases. Median CBF was
significantly higher for metastases than for meningiomas
(p<0.001). The Y-axis plots the values of cerebral blood
flow velocity in ml/100g/min

Jlo6poKauecTBeHHble MEHUHIMOMbI UMEIOT OJIM3KYIO
K cepuueckoit (globoid) unu 6asiikoo6pasuyto, cre-
asiuytoest Brosib TMO (en plaque) kondurypaumuto.
Hacto MEHHHIHOMbI OUYepUYeHbl OT MO3TOBOH MapeHXH-
Mbl JINKBOPHOH 1I1eJIbI0, WHOTJA CofepaKalllell ToIaB-
JieHHble BHeMo3roBble cocynbl (CSF-vascular cleft).
XapakTepHbIM JIJIS MEHUHIHOM siBJIsieTCsl HaJIHude
MOYTH BCEIJIa BbIPAXKEHHOIO W TOMOI'€HHOI0 KOHTpAacCT-
HOTO YCHJIEHHSI, COMPOBOXK/IAIOIIETOCS] HEMAaTOTHOMO-
HUYHBIM peakTUBHbIM yToauieHuem TMO B Buzae
«aypanbHoro xsocra» (dural tail), Bumumoro B 60—

144
124 °
o
101 8
8- ° -9
5 64 ==
&)
= 44 6
o
24 o
O o
Menunruoma Mertacras

Puc. 10. Ipacduxu HopMaIM30BaHHON CKOPOCTH 1iepes-
paJIbHOTrO KPOBOTOKA /Il MEHHHTHOM M MeTacTa3oB B 0060-
JIOUKH rosioHoro mosra. Menuana rCBF Oblia snaunresib-

HO Bbllle NP MeTacTa3ax, YeM Mpu MEHHHTHOMaX

(p<0,001). I'To ock Y OT/102KEHO OTHOLLIEHHE CKOPOCTH
uepebpasnbHoro Kpopotoka B ROI kK HopMasibHOMy Gestomy
BELLIECTBY MOJYOBAJLHOIO LIEHTPA, MPEACTaBISAIOLIEE HOP-

MaJIM30BaHHYIO CKOPOCTb 1iepeGpajibHOr0 KpOBOTOKA
Fig. 10. Graphs of normalized cerebral blood flow velocity
for meningiomas and meningeal metastases. The median

rCBF was significantly higher for metastases than for
meningiomas (p<0.001). The y-axis represents the ratio
of cerebral blood flow velocity in the ROI to the normal
white matter of the semioval center, representing the
normalized cerebral blood flow velocity
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Puc. 11. ITnomans nox ROC-kpusoit (AUC), cooTBeT-
crByiotteit CBV st indpcpepentmaninn MeHMHIHOM
1 MeTacTtasoB, coctapuia 0,805+0,44 ¢ 95% JI1 0,719—
0,890 (p<0,001). IToporosoe 3nauenne CBV paBno
28,25 m1/100 T. [Tpu 3nauenusx CBV paBHbIX nin MeHb-
KX TOPOrOBOMY — MPOTHO3UPYETCsT HaJJHdHe MEHHHTHO-
Mbl y natpenTa. UyBCTBUTEIbHOCTD U CHELH(HIHOCTD
MeTona — 76,5% 1 78 % COOTBETCTBEHHO
Fig. 11. The area under the ROC curve (AUC) represent-
ing CBV for differentiation of meningiomas and metas-
tases was 0.805+0.44 with 95% CI: 0.719-0.890
(p<0.001). The threshold value for CBV is
28.25 ml/100g. If the CBV values are equal to or less
than the threshold, the patient is predicted to have a
meningioma. Sensitivity and specificity of the method are
76.5% and 78 %, respectively

72% cnaydaes [17]. Okoso 4eTBePTH MEHHUHIHOM
COIePrKAT KaJblIMHATBI, HAJIHUKE KOTOPbIX aCCOLUUPO-
BAHO C ME/JIEHHBIM TEMIIOM POCTA M HU3KOH CTENEeHbIO

o7
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Puc. 12. ITnomans nox ROC-kpusoit (AUC), cooTBeT-
crpyiotiieit rCBV a5 qudpdpepenimanny MEHUHIHOM
1 MeTacTasos, coctaBuiaa 0,811+0,46 ¢ 95% JI1 0,722—
0,900 (p<0,001). [ToporoBoe 3nauenue rCBV paBHo 5,4.
[1pu 3nauenusix rCBV paBHbIX WM MEHBLINHX TOPOrOBO-
My — MPOTHO3UpYyeTCsl HalHuie MEHHHTHOMBI y NalieHTa.
YyBCTBUTELHOCTD 1 CrielpuuHOCTb MeTona — 74,5%
1 82% COOTBETCTBEHHO
Fig. 12. The area under the ROC curve (AUC) represent-
ing to rCBV for differentiation of meningiomas and metas-
tases was 0.811+0.46 with a 95% CI: 0.722-0.900
(p<0.001). The threshold value of rCBV is 5.4. If rCBV
values are equal to or less than the threshold value, the
presence of meningioma was predicted. Sensitivity and
specificity of the method — 74.5% and 82%, respectively
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Puc. 13. [Tnowans nox ROC-kpusoii (AUC), cootser-
creytoiedt CBF jyist nudpdpepeniimainn MeHuHruom
1 Meracrasos, cocrasuaa 0,8+0,48 ¢ 95% JIN 0,706—
0,894 (p<0,001). IToporosoe 3nauenne CBF paBHo
217,9 m1/100 r/mun. Tpu snauennsx CBF pasHbIx uin
MEHbLIUX TOPOrOBOMY — MPOrHO3UPYETCsT HAJHUHE
MEHHHTHOMbI y natenTta. UyBCTBUTEJbHOCTD U CIIELIH -
dbuunoctb Meroga — 80,4 % u 86 % cooTBeTCTBEHHO
Fig. 13. The area under the ROC curve (AUC) represent-
ing CBF for differentiating meningiomas from metastases
was 0.8+0.48 with a 95% CI: 0.706—-0.894 (p<0.001).
The threshold value for CBF is 217.9 ml/100g/min. If the
CBF values are equal to or less than the threshold, the
patient is predicted to have a meningioma. Sensitivity and
specificity of the method are 80.4 % and 86 %, respectively
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Puc. 14. Inomans nox ROC-kpusoit (AUC), cootBeT-
crByiotiieit rCBF n1s qudpdpepenimanuy MEHHHIHOM
1 MeTacTtasoB, coctapuia 0,79+0,5 ¢ 95% JIU 0,692—
0,888 (p<0,001). IToporoeoe 3nauenne rCBF paBHo 5,6.
[1pu 3Hauenusix rCBF paBHbIX WM MEHBLIHX OPOrOBO-
My — TIPOTHO3UPYETCs HAaJMUMe MEHHHTHOMBI Y MallHeHTa.
UyBCTBUTENLHOCTD U CTEM(UIHOCTL METO/Ia — 82,4 %
1 76 % COOTBETCTBEHHO
Fig. 14. The area under the ROC curve (AUC) represent-
ing rCBF for differentiating meningiomas from metas-
tases was 0.79+0.5 with 95% CI: 0.692-0.888
(p<0.001). The threshold value of rCBF is 5.6. If rCBF
values are equal to or less than the threshold value, the
presence of meningioma is predicted. Sensitivity and
specificity of the method — 82.4% and 76 %, respectively

3noKadectBeHHocTH [18]. KpoBousnusiHusi He xapak-
TepHbl JJs MeHUHTHoM. B 20% cayuaeB KOCTb,
Ha KOTOPOH HAaXOAMTCs OCHOBAaHWE MEHHHIMOMBbI,
JeMOHCTPUpPYeT (POKAJMbHBIH PEaKTUBHBIH THIIEPOCTO3
B Bujie una [ 19]. [TockosnbKy eHTp MEHUHTHOMBI KPO-
BOocHaOKaeTcsl yepe3 HOXKKY B MECTe MPHUKperJieHHsl
K TMO u3 BeTBeil HApYKHOH COHHON apTepuu (Harpu-
Mep, U3 cpeliHel MeHUHrealbHON apTepuH ), MUTatollast
apTepHst JIyuMCTO BETBUTCS U3 OJIHON TOUKH Ha nepude-
PHIO OIyXOJIM, CO3JaBasi PUCYHOK B BHJIE «COJIHEUHBIX
JIyde#» WK «CIuIeBoro Kojieca» Ha T2-WI, nocTkoHT-
pactHbix T1-WI. MeHHHTHOMBI MOTIYyT mnpopacTaThb
B CMEXHYI0 KOCTb U IaXKe CKaJlbIl, B IPOCBET JAypasibHO-
ro CUHyca WM 00BOJIAKHBATD HEPBbI U APTEPUM, THITHY -
HO 0O0ycCJIOBJMBAs CTeHO3 mnocaeanux. Bosee 50%
MEHHHTHOM HMEeT [epPUTYMOpaJ/ibHbIfl Ba30reHHbIN
otex [20].

Ha DWI meHuHrHOMBI BBIISAAT KaK KJETOUHbIE
OIyXOJIM, TaK Kak JeMOHCTPUPYIOT BBICOKMH CHMIHAJI.
CuuTaercsi, UTO 3/10Ka4ECTBEHHbIE MEHHHIHOMBI OTJIH-
yatorest Gosiee HU3KMMH 3HadeHusimu ADC, onnako
N100poKayecTBeHHble MEHHHIHOMbI TAKXKE MOTYT HMETh
CXOXKHe 4Mcsa rnokazatenst qudysnu, 4to cosnaer
nyrtauuity [21].

MeHHHIHOMBI — 3TO BBICOKO BACKYJISIPH3UPOBAH-
Hble OMyXoJd. XUpypruueckas pe3ekiiusi MEHHHIHOMBbI
COTIps2KeHA C BLICOKMM PUCKOM KPOBOIMOTEPH, KOTOpasi
MoxeT coctaBsatb ot 200 ma o 2,2 51 [22]. [1pu PWI
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Puc. 15. ITaunent ¢ atunuunoi menunruomort WHO Grade 2. [1pu ucenenoBannu cepum cTekJjonpenapaTos, okpa-
LIEHHbIX FeMATOKCHJIMHOM U 303HHOM (&, 0), Onpejie/sieTcst OMyxoJ/1eBasi TKaHb, MOCTPOEHHAS! U3 aPAXHOMSHI0TEHAb-
HbIX KJETOK. KyleTouHoCTh noBebIlLeHa. Slipa npermyliecTBEHHO OKPYIIO-0BaJ/lbHble MO0 Clerka BhITSIHYTOH OpMbl
C MEJIKUM LEHTPaJIbHO PACMOJN0KEHHBIM sPbILIKOM. LluTonnasma BapbupyeT o THHKTOPHANbHBIM CBOHCTBAM OT OMNTH-
4eCKH MPO3pauHoOil 10 CBET/I0-0KCH(UIbHON. KileTku pacroaratorest CrjloHbIMU NOJSIMH ¢ (POPMUPOBAHHEM PAa3HOHA-
NpaBJIeHHbIX 3aBUXpeHHil. B HanGosiee KIETOUHBIX 30HaX BeTpedaloTest (purypbl MUTo30B 10 4—5 dhuryp Ha 10113 (x40).
Crpoma HepaBHOMEPHO BblpakeHa, 6orata KoJuiareHoM. [Ipy HMMYHOIHCTOXMMHUYECKOM HCC/IEI0BAHHU OITyXOJIeBble
KJIeTKH 3Kcrpeccupytor Vimentin (8), HepasHomepro nuddysto anti-EMA (e). [TosiHoe otcyterBue skenpeccuu panke-
ratin AE1/AE3 (9). Unnexe npoaundeparu o Ki-67 — 10% (e)

Fig. 15. Patient with atypical WHO Grade 2 meningioma. Examination of a series of hematoxylin and eosin stained
pathology slides (a, 6) reveals tumor tissue consisting of arachnoid endothelial cells. Cellularity is increased. The
nuclei are predominantly round-oval or slightly elongated with a small centrally located nucleolus. The cytoplasm’s
tinctorial properties vary from optically transparent to lightly oxyphilic. The cells are located in continuous fields form-
ing multidirectional vortices. In the most cellular areas, mitotic figures are up to 4->5 figures per 10 pts (x40). The
stroma is unevenly expressed, rich in collagen. On immunohistochemical examination, tumor cells express Vimentin
(8), non-uniformly diffuse anti-EMA (). There is a complete absence of pankeratin AE1/AE3 expression (d) Ki-67
proliferation index — 10% (e)

MEHMHTMOMBI TMOKA3bIBAIOT TOBbIILIEHHbIE 3HAUEHHUS
rCBV, HewmHoro pasjuuarmiiyecs B 3aBUCHMOCTH
OT FMCTOJIOTMYECKOTo rojruna [23].

HMurpaakcuanbhbie cMTC B nipeBasinpytoiiieM 60J1b-
LIMHCTBE CJIy4aeB JIETKO OTJIMUHMbI OT MEHHHIMOM
no gaHHbiM MOIPpMPT 1 UMEIOT psiL THITHYHBIX BU3YaJIH -
3allMOHHbIX Xapakrepuctuk. MTC, kak npasuio, pac-
noJiaraloTcsi Ha rpaHuile ceporo U Gejioro BelllecTBa
1 B TIOFPAHHUYHBIX 30HAX MEXK/Ty TEPPUTOPHSIMH apTepH-
aJIbHbIX OACCeMHOB, COMPOBOXKAAIOTCS YMEPEHHO BbIpa-

JKeHHBIM BasoreHHbIM otekom. Jlass MTC Tunuuen
KOJIBLIEBUIHBIH TIaTTEePH KOHTPACTHPOBAHHMS C LEHT-
paJsibHOI 30HOH HeKPO3a, KPOBOUJIUSIHUSIMH.

Cpennue snauenuss ADC B npenenax 919,44+200x
x1076 mm2/c. XapakTepHbl NOBbILIEHHEIE TOKA3ATe/H
nepdysuu no nepudepun obpazopanus [24].

[To MHeHut0 psijia aBToOpoB [25, 26], nypanbhbie MTC
MOTYT BBIVISIETb HACHTHYHO MEHMHTHOMaM, W Jito6oe
000JI04eUHOe TIOpaXKeHHe TMOTIEXKUT T depeHIHab-
HOH IMarHOCTHKe.

59
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Puc. 16. ITauneHT ¢ Metacrazom ajeHOKaplUMHOMbI CHIMOBHHOH KUILIKH. [1pH HcesieoBaHHK cepuu CTEKIoNpenapaToB,
OKpall€HHbIX FreMaTOKCHJIMHOM U 503UHOM ((1, 6), onpeae/sieTes onyxoJeBas TKalb, NOCTPOEHHAsT U3 aTUITUYHBIX KJAETOK
SMUTEMANBLHOTO BHJIA C SBJEHUSMH BbIPAXKEHHOTO SJIEPHOTO MoJIMMOpdH3Ma. SliepHO-1IHTOMIa3MaTHIECKOe OTHOLIEHHE
MOBBIILIEHO. pl/lcyHOK XpoMaTruHa HEOILHOpO[leIﬁ, CMa3aHHbIH. BCTpelIaIOTCH MHOTOYHUCJIEHHbIE MMAaTOJIOT'H4YeCKHe MUTO3bI,
1 -2 urypsl B kaxaom noJie 3penust (X40). Knetxkn popmupyior KpuGpoauble 1 TyGYasipHbIE JKeJIE3UCTble CTPYKTYPBI.
Crpoma ¢ MHKCOMIHBIMH H3MEHEHHUSIMH, BbIPA’KeHa CKYJHO, HH(UIBTPHPOBaHA MabIMU JuMpoLuTamu. O61npHble
HeKpO3bl M0 BeeM nosisiM 3penust. Onyxo/eBble KAeTKH ToTalbHo sKkenpeccupytot anti-EMA (8) u pankeratin AE1/AE3
(), skcnpeccust Vimentin B crpomanibHoM KomnonenTe (d), unueke nposudeparusHoii aktusnoctu Ki-67 — 50% (e)
Fig. 16. A patient with metastatic adenocarcinoma of the sigmoid colon. Examination of a series of hematoxylin and
eosin stained pathology slides (a, 6) shows tumor tissue, consisting of atypical epithelial cells with manifestations of
pronounced nuclear polymorphism. The nuclear-cytoplasmic ratio is increased. The chromatin pattern is irregular,
indistinct. There are numerous pathological mitoses, 1 -2 figures in each field of view (x40). Cells form cribriform and
tubular glandular structures. Stroma shows myxoid changes,is poorly expressed, infiltrated with small lymphocytes.
Extensive necrosis in all fields of view. Tumor cells totally express anti-EMA (&) and pankeratin AE1/AE3 (2),
Vimentin expression in the stromal component (), Ki-67 proliferative activity index is 50% (e)

Hypanbhbie cMTC 06bIUHO TIPOSABJSAIOTCA B BHJIE
(hOKaJIbHOTO Y3JI0BOTO YTOJILIEHHST TBEPAOH MO3TOBOH
000JI0YKH, COTMPOBOXKAAIOLIETr0OCs MepU(OKaNbHbIM
BA30TeHHbIM OTEKOM BapHabe/ibHOH BbIpaXKEHHOCTH, He
CBSI3aHHBIM C paaMepoM o6pazoBaHusl. OOLIMPHBIH
OTeK 0Ka3bIBaeT Macc-3(PQeKT, CaBI1BAET NaPEHXUMY
moara [27]. B penxux ciydasix oTeK MOXeT OTCYTCTBO-
BaTh. Ha nocrkontpacTHbix cepusix o6os04eunbie MTC
JIEMOHCTPHPYIOT HHTEHCHBHOE HAKOMJIEHHE mapaMarte-

60

TMKa. B mnoJsioBuHe ciydaeB BerpeuaeTcst eHOMeH
«JlypajibHOTO XBOCTa», MHOIIA HAOJIOAAIOTCS KDOBOU3-
JIUSIHUSL B CTPYKTYPE OIMyXOJIH.

Psn aBropoB cuutator, uto jaypasbhHbie MTC uatie
JIEMOHCTPUPYIOT obJierdeHnyto auddysuio [12, 28, 29].
Heboibli10e KOMMUECTBO HCCIEI0BAHUE BbISIBUIIO KOppe-
JISILMIO MesKly HU3KUMU 3HaueHussMi ADC 1 Hu3koit aud-
(hepeHIIMPOBKOH MeTacTa3oB, MOBbIIEHHOH KJeTou-
Hoctbio [30]. CyliecTByloT W Jpyrde HCCaeloBaHus,
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Puc. 17. a — MeTacras cBeT/JIOKJIETOUHOH MOYEUHO-KJle-
TOYHOI KapLMHOMBI, OKPACKA FeMaTOKCHJIMHOM H 303HHOM,
yB. X20; 6 — CBETJIOKJIeTOUHAs] MEHMHIHOMa, OKpacKa
reMaTOKCHJIMHOM M 503MHOM, YB. X20; KJIETKH HMEIOT CXO0-
JKyI0 MOpoJIornio 1o popme 1 pazmepy, LUTOIIa3Ma
B 060HX CJydasix ONTHYECKH MPO3payuHasi, KJIeTKH pacroJia-
raloTCs CIIJIOUIHBIMH TOJISIMH, MECTAMH CTPOMAJIbHLIH KOM-
MIOHEHT OYePUUBAET MEJIKHE J0JIbYAThIe CTPYKTYPbI
Fig. 17. a — Metastasis of clear cell renal cell carcino-
ma, staining with hematoxylin and eosin, magnification
x20; 6 — clear cell menigioma, stained with hematoxylin
and eosin, magnification x20; cells have a similar mor-
phology in shape and size, the cytoplasm is optically
transparent in both cases, the cells form continuous
areas, in some places the stromal component outlines
small lobulated structures
OTpHLAIOLIME KaKYI0-JHO0 KOPPEISIUI0 MeXIy 3Haue-
nusimu ADC W THCTOJIOTMUECKOH MPUPOJION MeTacTasa

[31].

[Tepdysusi MeTacTazoB BapbUpyeTcsi B 3aBUCHMOCTH
OT MNPUPOIbl MEPBUYHOTO Oyara U MOXKeT OblTb Kak
TUMO-, TaK U THIEePBACKYIAPHOH. BoJbIIMHCTBO MeTa-
CTa30B, B YACTHOCTH MeTacTasbl KapUHMHOMbI MOYKH,
MeJlaHOMbI, MeTacTasbl HEHPOIHIOKPHHHON KapLHMHO-
Mbl, SIBJSIIOTCS TUNepBackyasspHbiMUA. [lo paHHbIM
ncenenopanuil Kremer u coast. W Furtner u coasr.
¢ HeOOoJbIIONH BEIOOPKOH NallneHToB, JypaJjbHble MTC
MeHee BacKyJspU30BaHHble, YeM MEHHHIMOMbI [32,
33]. Pa6otnl Fink u coaBt. u Bendini u coaBr. nokasa-
g, uto 3HaueHus nokazateneid rCBEF u rCBV moryr
ObITb CXOXKHM C MOKA3aTesIsIMU MEHHHIHOM Ha nepdy-
3UOHHBIX KapTax [29, 34]. Lui u coaBT. Ha ocHOBaHUH
aHasu3a 12 cjiydaeB MEHHHIHOM U 8 CJlyuaeB METacTa-
30B He BbISIBUJM CTATUCTHYECKH 3HAUUMbIX Pa3/IHUni
rCBV u MTT mexny uccienyemMbiMu rpynnamu [32].

HecMmoTpsi Ha rUcTOJIOTHYECKHE U paJiHOJIOTHYECKHe
pasJ/uums, BCTPEYatoTesl CUTyallli, KOIa MEHHHIHOMBI
u nypagbhble cMTC Boirsiaar na MPT noxoxe u aud-
(hepeHUMANBHBIH JIMaTHO3 MEXJy 3THMH OMyXOJsIMH
Ha OCHOBAHHHM TOJIbKO BHM3YyaJIM3aLMHM HEOJHO3HAYEH.
[Tomumo 3Toro, anamue3 3aboJjeBaHHs He Bceraa

MCUEPIbIBAIOLIMI, a4 apXHBHblE JaHHbIE MOTYT ObITh

HEJIOCTYTHbI, YTO JIMLIAET BO3MOKHOCTH OLLEHUTh IMHA-
MUKy pocra. [Ipenonepaimontoe pasrpannyenue Tpe-
OyeTcs /151 ONpe/ie/IeHUs TAKTUKH JIeYeHUs: IMHAMUYe-
cKoe HabJllofleHHe, XUpypruueckas pe3ekuus, 1ooociue-
JIOBaHHe JI/Is1 TIOMCKA MePBUYHOrO oyara M CTaaupoBa-
HuUsl, ajbloBaHTHAs Tepanusi. Mutpanypanbubie MTC,

Puc. 18. a — Meracras aupHapHo# ajieHOKapIHHOMbI
NpPeJICTaTeJbHOMN JKeJle3bl, OKpacka reMaToKCHJINHOM
1 903MHOM, yB. X20 — KJIETKHM KPYITHOTO pa3Mepa C xeJe-
3MCTOl MopdoJiorued, sipa noJuMopdHble Mo popme
¥ pasMepy, LIUTOMJIa3Ma ouepueHa, ONTHIECKH CBeTJIast,
BapbHpyeT Mo 06beMy, yMepeHHast JuM(OoLHUTapHast
UH(UIBTPALIHST, CJIEBA U CIIPaBa CIUIOIIHbIE MOJIsT HEKPO-
30B; 6 — MeHMHroTe/IMa/bHasi MEHHHTHOMA, OKpacKa
reMaTOKCHJIMHOM U 303MHOM, YB. X20 — KJIETKH CPeHero
pasmepa, OHOTHITHOTO CTPOeHHs], apaXHOUIIHIOTENH A b-
HOTO BHA, (POPMUPYIOT TUTTHUHbIE MUKPOKOHIIEHTPHYE-
CKHe CTPYKTYpBbI, siIpa OKPYIJIO-0BaJbHble, MOHOMOPX-
Hbl€; CTPOMA BOJIOKHHCTAs, XOPOILIO BhipaxkeHa
Fig. 18. a — Metastasis of acinar prostatic adenocarci-
noma, stained with hematoxylin and eosin, magnification
x20 — large cells with glandular morphology, nuclei are
polymorphic in shape and size, the cytoplasm is outlined,
optically clear, varies in volume, there is moderate lym-
phocytic infiltration, and areas of necrosis on the left and
right; 6 — meningothelial meningioma, stained with
hematoxylin and eosin, magnification x20 — cells of
medium size, similar cell structure, arachnoid endothelial
appearance, form typical microconcentric structures,
nuclei are round-oval, monomorphic; stroma is fibrous
and well pronounced

B OTJIMUME OT MAapEHXUMATO3HbIX U JICNTOMEHUHTeAb-
Hbeix MTC, siokanns3oBaHbl 3a MpejieiaMi TeMaTo3HIIe-
thannueckoro 6apbepa, 6aaroaapsi Yemy 0CTaloTCst Mojl-
Bep>KEeHbl BJIMSTHUIO CUCTEMHON XuMmuoTepanuu [27].
M nostomy noucK HaJle’KHbIX PajMoJ0rHUeCKHX MapKe-
pOB, MO3BOJISIIOLINX JAUPPEPEHIIUPOBATL JypaJibHbIil
MTC, HeoOX0IMM B KJIMHUUECKOH MpPaKTHKe.
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B Takux cutyauusix peHTreHOJIOr CTapaeTcst YBeJTHUHTh
CMeUUpUUHOCTb  JIOTIOJNHUTEbHBIMH  HHCTPYMEHTaMHU
¥ BBIMOJHUTE MyJbTHIIApAMETPHUECKOE HCCIIENOBaHME,
B uactroctt DWI/ADC u PWI. ComiacHo HalliM AaHHBIM,
CTATUCTHUECKH 3HAUMMBIX Pa3JIMUMil MEXy CpeIHUMH
sHadenusimu ADC u MTT mennnruom u aypasibhbix cMTC
He BbisijieHO. [Ipu aHasMse repdysHOHHbBIX MoKa3aresiel
(CBV, rCBV, CBF, rCBF) onyxosieii nauneHToB BEIGOPKH
Oblla yCTaHOBJIEHA [POTHBOINOJIOKHAs JaHHbIM Kremer
1 coaBT. U Furtner n coaBT. 3aKOHOMEPHOCTB: M0Ka3aTe/n
nepcysun aypanbhbix cMTC okasanuch Bblllle TaKOBBIX
y MEHMHIHOM. YIaJ10Ch HAHTH MOPOroBoe 3HaueHHe MoKa-
3atesist CBF, npeBbillieHHe KOTOPOro M03BOJISIET TPOTHO3H -
poBath aypanbHblil cMTC ¢ uyBCTBUTEILHOCTBIO U CIIELH-
duunoctbio B paiione 90% (80,4% n 86%).

3akarouenue. [nddysnoHHo-B3BelleHHbIE H306pa-
JKEHHSI He SIBJSIIOTCS HaJIeXKHbIMU KPUTEPUSIMH  TIPU

U pepeHMpOBAHUN MEHUHIHOM U aypasibHbix cMTC
1 He JIOJKHBI BJAUSITh HA NIPe/ioiaraeMblii N0 BU3yaJiu-
3auuu auarnod. Mertonka oueHKH nepdysun 060J0-
UEUYHOT0 MOPaKEeHUS! [103BOJISIET IPOrHO3UPOBATh MeTa-
CTa3 ¢ UyBCTBUTEJILHOCTBIO U ClEeLU(HUHOCTbIO, GJH3-
Kot K 80—90%, u 3ac/ry>kKMBaeT BHUMaHHsl TPH M0CTa-
HOBKe JMarHosa. B nepcriekTuBe J1s1 yMeHbLIEHHUS
KOJIMYECTBA JIOXKHOOTPULATE/BHBIX H JIOXKHOMOJIOMKH -
TeslbHbIX pedysnbratoB MOpMPT tpebGyer BHeceHus
B [POTOKOJI JIOMOJIHUTE/IbHBIX KpUTepueB. Ilockosbky
naypanbible MTC oriMyaioTess OT MEHMHTHOM BbIpa-
JKEHHOCTBIO HEOAHTHOreHe3a M, COOTBETCTBEHHO, 0OJIb-
el NPOHMLAEMOCTBIO COCY/IOB, MOTEHUHAJIBHO yTOU-
HSIOUIMM KpUTEpUEM JUlsl pasrpaHHyeHust J1ypasibHbIX
NopaxKeHUH MOXKET 0Ka3aTbCsl METOJAMKA OLEHKH IMpo-
HHLIAEMOCTH coCy10B (napamerp wash-in npu auHamu-
4eCKOM KOHTPACTHOM YCUJIEHHH ).
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