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PeHomMeH “HecooTBEeTCTBMNA” PpeXUMOB

T2 n T2-FLAIR kak HeMpoBU3yNIN3aLNOHHbIN
Ounomapkep reHeTuyeckoro npodpunsa
aHanJacTU4YeCcKUX aCTPpoLUTOM
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Lienb uccnepoBaHus: oLeHKa PENEBAHTHOCTU PEHOMEHA HECOOTBETCTBUSA pexnmoB T2 n T2-FLAIR (T2-FLAIR
mismatch) B kauecTse npeamkTopa reHeTMYecKoro Npoduaa aHanIacTUYeckmux aCTPoOLMTOM, B TOM YACSIE HakKa-
MNBAIOLLMX KOHTPACTHbLIN npenapat npu MPT-uccnenoBaHuu.

Matepuan u metopbl. PETPOCNEKTUBHO OblIM NpoaHanuanpoBaHbl MP-1306paxeHns 242 naumMeHToB, Npo-
xoamBLLMX neyveHne B Pray “HMUL, Helipoxmpyprim umenn H.H. BypaeHko” MuHagpasa Poccun ¢ anarHo3om
“aHannacTuyeckas actpouMToMa” nnm “aHannacTnyeckas onmroaeHapornMoma”, TpemMs HeMPOPEHTreHONOraMm
Ha NpeaMeT BbisiBieHWs npuaHaka T2-FLAIR mismatch v Hannymns/oTcyTCTBUS rOMOrEHHOr O MOBLILLIEHHOIO CUrHa-
na Ha T2-n3o6paxeHusix. MauyeHTbl Obiny BKIIIOYEHbI B OCHOBHYIO FPYMMy TOJIbKO B C/ly4ae €AMHOr0 MHEHUS BCEX
TPEX CMEeLNanMCTOB OTHOCUTENIbHO Ha3BaHHbIX 0COOEHHOCTEN N306PaXEHNIA OMYXOSN.

Pesynbratbl. [pusHak T2-FLAIR mismatch 6bin BbiSiBAEH Y 23 NaUMEHTOB, Y 8 13 HUX OMyX0Jb HakanJeana
KOHTpacCTHbIV npenapaT npu MP-uccnenoBaHuy, B TOM Yucne B 3 ciydyasx — BblpaxeHHO. Bo3pacT naumeHToB
B noarpynne ¢ npuaHakom T2-FLAIR mismatch 6b11 [OCTOBEPHO HUXE, YHEM B OCHOBHOW rpynne (34 roga npoTvB
42,7 ropa), Kak 1 0ons NauMeHToB C KOHTpacTMpyeMbiMy onyxonsmu (36,4% npoTue 55,8%); npy 9TOM NPOLEHT
ONyX0Jiei, BbIPXEHHO KOHTpacTupytoLwmxcsa no MPT, okasancs conoctasum (37,5% npotus 46,7%).

3aknovyeHue. Pesynbratbl HAWEro MCCnefoBaHWs MOATBEPXAAIT pPeneBaHTHOCTb deHomeHa T2-FLAIR
mismatch B oueHke aHamnacTMyeckyMx acTPoUMTOM, B TOM YMCE HakanavBaloLWMX KOHTPACTHbIA npenapart,
Kak BbICOKOCNELM®DUYHOrO HEMHBA3NBHOIO G1OMapKepa reHeTNYeckoro Npoduasa onyxonu. Nony4eHHble AaHHbIE
B pa4e Cly4yaeB MO3BOJIAT M3MEHUTb MOAXO[, K AOONEPALMOHHON ANArHOCTUKE U MNAHUPOBAHUIO NEYEHUs AN
onpefeneHHon 4acT NaUMeHTOB C aHanIacTUYECKMIN aCTPOLMTOMaMU.

KnioueBblie cnoBa: npusHak T2-FLAIR mismatch, aHannacTtuyeckme acTpouUTOMbI, KOHTPACTHOE YCUNEHME
ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(PNIMKTOB UHTEPECOB.
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The aim of the study was to assess T2/T2-FLAIR mismatch phenomenon as a predictor of particular genetic
profile in the anaplastic astrocytoma group, including those tumors demonstrating contrast enhancement on MRI.

Materials and methods. It is a retrospective study. All MR images were anonymized.

MRI analysis. We studied 242 MRIs of patients with anaplastic astrocytomas (AA) and anaplastic oligodendro-
gliomas (AO) who were surgically treated at Burdenko Neurosurgery Center from 01.01.2017 to 31.12.2019.
Among 242 patients we identified 23 (9.5%) whose MRI fulfilled the criteria for T2/FLAIR mismatch sign. The
images were studied by 3 experienced neuroradiologist and patients were allocated to the T2/FLAIR mismatch
group only upon consensus. Readers evaluated T2WI and FLAIR sequences of each MRI examination. They
determined thr following characteristics of the tumours, using a binary scoring system for each: 1) presence
or absence of homogeneous signal intensity on T2WI; 2) presence or absence of complete/near-complete
hyperintence signal on T2WI, and relatively hypointence on FLAIR except for a hyperintense peripheral rim; 3)
margins of lesion sharp or indistinct; 4) presence or absence of peritumoral edema. Discordant results were
resolved by consensus with more experienced neuroradiologist.

Histological examination and molecular markers. Histological examination was carried out by 2 qualified
pathologists after staining the preparations with hematoxylin and eosin and calculating the index of proliferative
activity. The final diagnosis was established on the basis of a combination of morphological and molecular genetic
studies. The material for the study was 242 biopsies from patients operated on at Burdenko Neurosurgery Center with
anaplastic astrocytomas and anaplastic oligodendrogliomas WHO Grade llI, fixed in 10% neutral formalin and embed-
ded in Histomax (Leica) paraffin. Among 23 patients with T2 / FLAIR mismatch in 4 archival cases was performed an
immunohistochemical study with Anti-IDH1 R132H (clone H09) (dianova) antibodies to establish the mutational status
of the IDH-1 gene; in 19 remaining cases the IDH1 R132H mutation was studied by real-time PCR using self-selected
primers and probes. One of the samples showed the wild type IDH1 R132H and it was further investigated by Sanger
sequencing to determine the mutational status of the IDH1 and IDH2 genes using direct primers.

Determination of 1p / 19q co-deletion was performed by in situ fluorescence hybridization using a ZytoLight
Glioma 1p / 199 Probe Set (ZytoVision).

Study results. T2/T2-FLAIR mismatch sign was found in 23 patients with AA, in 8 cases tumors demonstrated
contrast enhancement, including 3 of them with substantial enhancement. The mean age in the T2/T2-FLAIR mis-
match group was lower than in the main group (34 vs. 42.7 years), as well as percentage of patients with contrast-
enhancing tumors (36.4% vs. 55.8%). The proportion of tumors with substantial contrast enhancement was similar
in both groups (37.5% vs. 46.7%).

Discussion

S.H. Patel et al. in their pioneer paper demonstrated 12% frequency of T2/FLAIR mismatch sign in the experi-
mental group (125 patients) and 17% in validation group (60 patients). M.P.G. Broen et al. present with a higher rate
of the sign — 25%. S. Deguchi et al. have demonstrated even higher frequency of T2/FLAIR mismatch among IDH-
mutant grade Il astrocytomas -45%. Our results revealed 9.5% rate of this sign.

The first article declaring less than 100% specificity of T2/FLAIR mismatch sign, after great success and
acknowledgement of this predictive diagnostic method, was published by T.A. Juratli et al. 2019: the sign was
observed in 73% of patients (versus 12% in Patel’s group). Herewith, 29% of patients with T2/FLAIR mismatch sign
demonstrated both IDH-1 mutation and 1p/19q co-deletion. The reason for this phenomenon were less strict inclu-
sion criteria in Juratli’s study. Moreover, authors did not specify the number of patients with contrast-enhancing
tumors, although according to R. Jain et al., all these tumors must be excluded from the study. It is noteworthy, that
even with these non-strict inclusion criteria, T2/FLAIR mismatch sign has demonstrated 100% predictive value for
IDH-1 mutation in Jurartli’s study (none of the patients presented with IDH-wild type tumour). In the meta-analysis
performed by Goyal et al. 2019, based on several T2/FLAIR mismatch studies with 746 patients, authors demon-
strated high specificity (98.5%) and low sensitivity (33.7%) of this sign for detecting IDH-1+ and 1p/199g- coopera-
tion. The main conclusion of this paper is that T2/FLAIR mismatch sign has high specificity and low sensitivity for
detecting IDH-1 mutation, but not 1p/19q co-deletion, although there might be exceptions from this rule.

Recent studies devoted to the T2/FLAIR mismatch sign included mostly grade Il gliomas and a small amount of
AA and AO, emphasizing that those tumors did not demonstrate contrast enhancement M.P.G. Broen, S.H. Patel.
Moreover, this characteristic is referred as a necessary qualification for T2/FLAIR mismatch sign, since contrast-
enhancing parts of the tumor may overlap area of interest and confound MRI signal in other sequences.

Results of our study convincingly demonstrate possibility of T2/FLAIR mismatch sign in grade lll gliomas with
contrast enhancement. We observed this phenomenon in 8 cases out of 22 (36.4%). Moreover, among those8
patients, 3 presented with intensive contrast enhancement.

Comparing main group with control one, we revealed, that mean age in the group with T2/FLAIR mismatch sign
was lower (34 vs. 42.7). and among 8 patients with contrast enhancement only 1 was older than 40 years. Tumors
from the main group demonstrated contrast enhancement significantly on a more frequent basis (55.8% vs.
36.4%), meanwhile rate of intensive contrast enhancement was similar (46.7% vs. 37.5%). Thus, we demonstrated
correlation between tumour grade and contrast enhancement and T2/FLAIR mismatch sign.

Earlier studies made attempts to predict tumor mutational status upon MRI: for instance, frontal lobe tumours,
not spreading to the midline structures more often demonstrate IDH mutation Z.L. Sun, A. Lai. Moreover, it is well-
known fact, that IDH+ gliomas present with more distinct borders, more homogeneous MR-signal and less fre-
quently demonstrate contrast enhancement A. Lai, G. Reyes-Botero. However, all these characteristics are very
subjective and only advisory. More explicit results can be revealed by using MR-perfusion P. Kickingereder,
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MR-spectroscopy (2-hydroxyglutarat) M.l. de la Fuente and PET B. Suchorska 2017. However, abovementioned
methods are not so widespread, unlike MRI, which is capable to predict genetic profile (IDH and 1p/19q status) with
almost 100% accuracy. Unconditioned weakness of this method is qualitative, not quantitative his nature, some-
times demanding discussion and still not unambiguous. Probably, future achievements in neuroradiology will allow
to perform quantitative analysis of MR-signal and formalize T2/FLAIR mismatch sign.

It is difficult to overestimate T2/FLAIR mismatch sign for diagnosis, surgery planning and overall treatment
strategy. These aspects were disputed for grade Il gliomas Sofietti, A.S. Jakola, M.M.J. Wijnenga. Anaplastic
tumours possess worse prognosis and this additional information might be of extreme use. T. Kawaguchi et al.
evaluated correlation between radical resection and prognosis of treatment for AA tumours with and without IDH-
mutation: it turned out, that for IDH-negative tumors radical surgery did not significantly affect overall survival
(although these groups demonstrated different OS). On the contrary, radical resection significantly affected OS for
IDH+ gliomas. Our study has demonstrated capability T2/FLAIR mismatch sign detection for anaplastic gliomas
regardless of tumour contrast enhancement.

It is still unclear why not all IDH-positive 1p/19g-negative gliomas demonstrate T2/FLAIR mismatch sign. These
“exceptions” were documented earlier by S.H. Patel, M.P.G. Broen for grade Il gliomas and in our study for grade
Il gliomas: only 23 out of 26 patients with above-mentioned molecular profile presented with T2/FLAIR mismatch sign.
S.H. Patel et al. speculate about activation of pathways by mTOR protein, which is involved in IDH-positive gliomas
malignant change H. Wakimoto, but lack of data precludes authors from statistically significant conclusions.

Conclusion. Study results confirm the hypothesis of relevance of T2/T2-FLAIR mismatch sign for anaplastic
atrocytomas with contrast enhancement on MRI as highly specific biomarker for tumor genetic profile. In some
cases information provided by MRI in this group of patients may improve preoperative diagnostic and affect treat-

ment strategy.
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AkTyanbHOCTb

MmcTonornyeckas Bepudukaums rmuasbHbIX Omny-
XONel — CNOXHbIV NPOLLECC C BO3MOXHbIMY OLLIMOKa-
MU UAN HETOYHOCTSIMU, OOYCNIOBIEHHBIMU OMbITOM
cneumnanucTa ¢ HebGOMbLIMM KOSIMYECTBOM Cly4aes
B rof (B psaae nabopaTtopuii) Unu HeagekBaTHbIM 3a-
OopoM MaTtepuana nnsg UCCNenoBaHUs BO BPEMS
onepauun, oCobeHHO B Cllyyae CTEpPeOoTakCUYecKom
ouoncun. bonee Toro, WMPOKO M3BECTEH DEHOMEH
pa3HoM MHTEepnpeTauun aMarHo3a pasnuyHeiMu na-
TomMmopdonoraMmn nnv gaxe ogHUM 1 TeM Xe Mopdo-
NIOroOM B pa3Hoe Bpems 13ydyeHuss npenapata [1-3].
[eHeTnYeckne MCCNefoBaHUS MUaNbHbIX OMNyXosen
B MPOLUOM [OECSATUNETUM CYLLECTBEHHO W3MEHWUIN
NMoHMMaHue 1x BUoNorMn 1 NPUBENM K NEPECMOTPY
Knaccuounkaumm onyxosien LEHTPaNbHON HEPBHOM
cuctembl. OgHUM 13 GyHOAMEHTaNbHbIX UCCNEenOo-
BaHWN B 3TOM HarnpasieHUn CTan CPaBHUTENbHbIN
aHann3 reHoMa ANP@Y3HbIX MIMOM HU3KOW CTEneHu
3JI0Ka4eCTBEHHOCTY [4] 1 pag, Apyrux nccnenoBaHum,
NO3BOIMBLUMX MO COBOKYMHOCTU Pa3faefivTb MMMOMbI
Ha 3 rpynnbl HA OCHOBAHUW HANNYNS/OTCYTCTBUS MY-
Tauuu IDH1 n kopeneuun 1p/19q:

1. IDH1mut-Codel — Hannune n mytauuu, 1 abep-
pauuu.

2. IDH1mut-nonCodel — ¢ mytauueit IDH1, Ho 6e3
kogeneummn 1p/19q.
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3. IDH1wt-nonCodel
1 Kogeneumn.

B KoHTekcTe napagurmel kKnaccudukaumm mmalsib-
HbIX OMyXOJIEli B CTOPOHY MOJIEKYSIIPHON AMArHOCTU-
K1 BO3POC MHTEPEC K METOAaM HENHBA3MBHOMO 06Ha-
PY>XEeHNst MONEKYNSIPHBIX MapKepoB. B ocHoBe nccne-
[OBAHWIA, HAaNPaBEHHbIX HA MOMCK ANArHOCTUYECKMX
cooTBeTCTBMI (MP-0aHHbIX M TMCTONOrNMYeckunx/re-
HETMYECKNX HaX0[0K), NEXUT rMnoTesa O CYLLECTBO-
BaHUN onpeaeneHHoix “MP-deHoTMnoB” onyxonen,
NoAO06GHO ONUCAHHBIM BbILLE FEHETUYECKUM Fpymnnam
[5]. B cnyyae noaTBepxaeHns aTom rmnoTessbl TPYAHO
Oblf0 Obl NMEPEOLLEHNTL €€ 3HAYMMOCTb: HEMHBA3UB-
Has naeHTudukauma Hanmyimg mytauum IDH1 npuH-
LUMNNanbHO BaXHa A58 NEPBUYHOrO KOHCYNLTMPOBA-
HUS U COCTABNIEHUS MHTErpasibHOro niaHa JievyeHns:
nommmo 6onee 6G1aronpPUSTHOrO MPOrHO3a JevyeHns
NaLMEHTOB C HaNMYMEM yKa3aHHON MyTaLMKM B OMyX0-
JIN Takke A0Ka3aHHbIM ABAgeTcs dakT 0onbluen ue-
Necoobpas3HOCTV MOMbITOK PaaukanbHOro yaaneHus
rMMOMbI B 3TOW rpynne naumMeHToB, MOCKOJIbKY 00beM
pe3ekunn y HUX sensetcs 6onee 3Ha4YMMbIM, YeM Y
nauueHToB ¢ “OuKKUM TUNom” onyxonwu [6, 71].

S.H. Patel u coast. [5] npoaHanuauposanu 125
MP-1306paxeHnin NnauneHToB C rMnanbHbIMU ONyXo-
namum Grade Il m [l v B 12% 06HapyXmam mobonbITHbIN
NpU3HaK — HeCOOTBETCTBUE NHTEHCUBHOCTU MP-cur-

C OTCyTCTBMEM MYyTaUUn
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MEULIHCKAS BUBYATHBALA

Hana Ha M3obpaxeHusix B pexmmax T2 n T2-FLAIR
(T2-FLAIR mismatch). Mpu mopdoreHeTnyeckom aHa-
Nn3e npenapartoB ONyxosen AaHHbIX NaUMEHTOB OblNo
BbISICHEHO, YTO BCE OHW MOManau B rpynmny ¢ Hanu4Mem
myTaumm IDH1 n 6e3 kogeneummn 1p/19q. Takum obpa-
30M, T2-FLAIR mismatch o6napaetr 100% nonoxu-
TEJNIbHOM NPOrHOCTUYECKOM 3HAYMMOCTLIO, a OTpuLa-
TeflbHasi MPOrHOCTUYeckas 3HAYMMOCTb COCTaBMna
54%. Cnepyet oTMETUTb, 4TO ¥ 10 M3 15 maumeHTOB
¢ T2-FLAIR mismatch 6bina BbiseneHa mytaums IDH1 -
R132H, y 3 - IDH1-R132S, no ogHOMYy nauueHTy —
IDH1-R132W n IDH1-R132C.

Ewe Oonee ybeguTenbHbIM MOATBEPXAEHUEM
0060CHOBAHHOCTW rMMNoTe3bl cornoctarneHns MP-Haxo-
OOK N FeHETUYECKUX OaHHbIX SBASOTCS pes3yfbTaTbl
CpaBHEHMS CPOKOB 00LLel 1 6e3peunanBHON BbXU-
BaeMOCTM B [AHHOM rpynne nauneHToB C nokasare-
nsiMn B 60nbLLUEN NO pa3Mepy rpynne 60bHbIX C BEPU-
durumpoBaHHbiM codeTaHrem IDH1-myTaumm n 1p/19q
kooeneumn. ONpeaeneHHon CNOXHOCTbIO B OLEHKe
npu3Haka T2-FLAIR mismatch sBnsetcsa ero kavecTt-
BEHHbIM, @ HE KOJIMYECTBEHHbIA XapakTep, a 3HauuT,
pasnuyHas MHTEpNpeTaums pasHbIMU HENPOPEHTre-
Honoramu. VIHTEpeCHO OTMETUTb, 4TO B Fpynne npoTo-
nnasmatmyeckmx acTpouuTom npuaHak T2-FLAIR
mismatch 6bin obHapyxeH B 100% cnyyaeB [8]. 310
MOXET OblTb 0ObSICHEHO TEM, YTO UCCIeaoBaHME Mpo-
BOAWIOCb Ha OCHOBAHUW MPUHLMMOB NpenplayLien
WHO CNS tumor classification (2007) n He yunTbiBano
IDH1-cTaTyC rmmom; npu aToM NpoTonias3MaTnieckme
aCTPOLMTOMbI BCTPEYAINCb B OCHOBHOM Y MOJIOAbIX
NauMeHTOB N UMENV UHOONEHTHOE TEYEHME.

OcTaetcs He OO0 KOHLUA MOHATHBIM, MOYEMY JNLLb
Yy 4acTu naumeHToB ¢ rmmomamu rpynnbl IDH1mut-
nonCodel obHapyxuaetcs npudHak T2-FLAIR mis-
match. OgHMM 13 BO3MOXHbIX 0ObSICHEHWI, Npeana-
raemblx K HACTOSALEMY BPEMEHU, SBASIETCS CYLLECT-
BOBAHME OTAENbHOM MOArPYynnbl ONYXONen BHYTPU
rpynnbl IDH1mut-nonCodel rnvom. MNoaTteepxaeHnem
3TOMY MOTYT CIyXWTb WCCNeOOBaHWs, BbISBUBLUNE
NOBBbILLIEHHYIO aKcnpeccuio reHoB MTOR y naumeHToB
aTON nogrpynnsl [5].

MepBbIM MccnenoBaHveM, ybeomTensHO npoae-
MOHCTPUPOBaBLIMM Banuaaumio npuaHaka T2-FLAIR
mismatch, 6bina padota A. Lasocki 1 coasT. [9], KoTo-
pble NPeAnoaOXUAN Hann4me Heckonbknx MP-npu-
3HAKOB — MPEAMKTOPOB Hanuuus kogeneumn 1p/19q
B OMyXONW: OAHAKO €OMHCTBEHHbIM MPU3HAKOM,
NPUGAN3NBLUMMCS NO CNeUU@UYHOCTM K HA3BAHHOMY,
OblN0 Hannyne KanbUMdUKATOB B CTPOME OMyXOJIN.
M.P.G. Broen u coast. [10] npoBenu aHanormyHoe
nccnenoBaHue, BKIIIOUMB B U3yHaeMYyHO Fpynny TONbKO
HEKOHTPACTMPYEMbIE OMNyXOn, U MNONYYUSIN TaKxKe
100% cneundunyHocTb NpuaHaka T2-FLAIR mismatch.
Mo peaynbrataM ux paboTbl ObIIO TakKe yCTaHOBNe-
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HO, 4YTO HaNM4yMe UM OTCYTCTBUE NPU3HaKa y naumeH-
TOB C onyxonsmu 6e3 kogeneumn 1p/19qg He ObINO
CBSI3aHO C pas3nMyMsaMn B BO3pacTe, NMosoBOW Mpu-
HaOIEXHOCTN, CTEMNeHN 3/10Ka4eCTBEHHOCTU (grade)
VAN OKanM3aumm onyxosu.

TeM He MeHee BCe Xe VCKITIOYEHNS U3 3TOr0 NpaBu-
na 6b11m HapeHsbl: D.R. Johnson v coasT. [11] obHapy-
Xumnu 5 cnyvaeB, B KOTOpbiX npu3Hak T2-FLAIR
mismatch He cooTBEeTCTBOBa/l CTaHOAPTHOM reHe-
TM4yeckon kapTuHe. CnegyeT OTMETUTb, YTO TOMbKO
ofoHa 13 HUX Obina AM@@Y3HON OMyXoNblo (Onnro-
nengpornnoma IDH1mut, 1p/19q codel) y B3pocnoro
nauneHTa; 4 OCTaBLUMECS — CllydYan U3 OETCKOM HEMPO-
OHKONormn. B cBSI3M C 9TMM BbICKA3bIBAETCH MHEHMNE
00 0cob0I OCTOPOXHOCTU B 1cnonb3oBaHum T2-FLAIR
mismatch B paboTe ¢ naumeHTammn AeTCKoro Bo3pacTa.

B uenom npusHak T2-FLAIR mismatch nccneno-
Ba/ICsl HA CMELLaHHOM NonynsiumMmn B3POCHbIX MauUueH-
ToB ¢ muomamm Grade lI/lll, ogHako npu aeTanbHOM
aHanM3e nyonMkauum CTaHOBUTCS OYEBUOHBLIM, YTO
B OOMNbLUMHCTBE W3 HUX aHarniacTuieckme rnMombl
npencTaseHbl B CYLLECTBEHHO MEHbLLEN MPOMNOPLMN.
OTO MOXET ObITb 0OBACHEHO TEM (PAKTOM, HYTO 3HAYU-
Masi 4acTb aHanIaCTMYECKMX IMNOM HaKanIMBaeT KOH-
TpacTHbI npenapaT npu MP-nccneposaHuu, a nogoob-
Hasi cuTyaumust He NO3BONSET OAHO3HAYHO OLEHMBATb
VMHTEPECYIOLMI HAC Npu3Hak. TeM He MeHee akTyallb-
HOCTb HEWHBA3VBHbIX MCCNELOBAHUIA TEHETUYECKOrO
cTatyca aHanaacTU4YeCKmX rMUOM He HUXe, a ckopee
BbiLle, YeM ONPDY3HbIX, U MOTOMY AAHHbIA aCNekT an-
arHoCcTUkM TpebyeT AanbHENLLIEro N3y4eHns.

MaTtepuan n metoabl

NccnepoBaHmne HOCKO PETPOCMNEKTMBHBIN Xapak-
Tep. Bce n3obpaxeHns aHOHMMN3MPOBAHBI.

AHanus MP-nso6paxeHuii

Bbinn mn3yyeHbl poonepaunoHHbie MP-1306pa-
XeHuns 242 naumeHToB C aHannacTUY4eCKUMU acTpo-
uMTOMamMM M aHannacTUYeckMmm ONUrogeHapo-
rMMoOMamMn, MPOXOOUBLLMX XUPYPrUYECKOE fleYeHune
B LleHTpe Henpoxupyprum ¢ 01.01.2017 no
31.12.2019. Cpeamn 242 6G0NbHbIX ObINN BbISIBEHDI
23 (9,5%) naupeHTa, pesynstaThl MP-1ccnenoBaHus
KOTOPbIX YOOBNETBOPSIN YC/IOBUIO HECOOTBETCTBUSA
MP-curnanos B pexumax T2 nT2-FLAIR n romoren-
HOCTM B pexunme T2. AHanm3 gaHHbix MPT npoBoau-
CH TpemMs KBannM@ULUMPOBAHHBLIMU HEVNPOPEHTIEHOSI0-
ramMmm 1 N300paxxeHns CHUTaNNCh YOOBIETBOPSIOLLM-
Mu ycnosuio T2-FLAIR mismatch Ttonbko B cnyyae
eAVHOAYLWHON nHTepnpeTaumn. OueHuBanucb pe-
Xumbl T2 n T2-FLAIR B KaXaom MCCnemoBaHUK Mo
OuHapHol cucteme no 4 napametpam: 1) Hanunune/
OTCYTCTBME FOMOIEHHOr0 curHana oT onyxonu B pe-
Xume T2; 2) Hann4ne/oTCyTCTBNE MTMNOUHTEHCUBHOIO
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curHana B T2-FLAIR pexumMe OT BCei CTPYKTYpbl Ony-
X0JI1 (32 UCKJTIOYEHNEM TUMNEPUHTEHCUBHOM nepude-
pUYecKol rpaHuLbl); 3) OTHOCUTENIbHO YeTKME rpaHu-
bl HOBOOOpa30BaHUs; 4) HanM4Yne/oTCyTCTBME Nepu-
TYMOpasibHOro oTeka.

MonekynspHoO-reHeTU4eCKuin aHanms

fmcTonornyeckoe mccnenoBaHne npPoBOAUIOCH
OBYMS KBanndUUMpPOBaHHbIMU NaTtomMopdonoramm
nocne okpackun NpenapaToB reMaToKCUANH-303UHOM
1 noacyeTta nHaekca npoampepaTtMBHON akTUBHOCTM.
OkoHYaTeNbHbIV AMarHo3 yCTaHaBAMBANCS HA OCHO-
BaHUN COBOKYMHOCTU MOP®ONOrM4eckmx n Moseky-
NAPHO-FEHETUYECKMX NCCIEA0BAHUN.

MaTepuanom Aana wuccnepoBaHus MNOCAYXUIN
242 6uoncuiiHbIX martepuana OT OnepupoBaHHbIX
B LleHTpe Henpoxmpyprun naumMeHToB C aHannacTu-
4eCKMMU acTPOLMTOMaMM 1 aHan1acTUYECKNMUN ONn-
rogeHgpornmomamn WHO Grade I, dukcrnpoBaHHbIx
B 10% pacTBOpe HENTPanbHOro popmMannHa u 3anu-
Tbix B napaduH Histomax (Leica).

Cpean 23 naumeHtoB C npuadHakom T2-FLAIR
mismatch B 4 apXuBHbIX Cly4asx O YCTaHOBKU My-
TauMoHHoro cratyca rexHa IDH1-1 6bino npoBeneHo
WMMYHOIMCTOXUMMYECKOE UCCIEA0BaHME C aHTUTE-
namun Anti-IDH1 R132H (clone H09) (dianova), B 19
OCTaBLUMXCA cny4daax uccnegosaHne mytauum IDH1
R132H 6bin10 npoBeaeHo metonom lMLUP B peanbHOM
BPEMEHU C UCMONb30BAHNEM CAMOCTOSATEIbHO NOA0-
OpaHHbIX NpanmMepoB 1 30HA0B. OonH U3 06pa3LoB
nokasan aukuin Tun IDH1 R132H, B cBA3MK C 4em Obin
DOMNOJIHUTENBHO NCCIeA0BaH METOAOM NPSMOro Cek-
BeHUpoBaHus no CeHrepy Ana onpeaeneHns Mytaum-
OHHoro ctartyca reHos IDH1 n IDH12 ¢ ncnonb3osa-
HMEM O/ MOCTAHOBKM CUKBEHCOBOW peakuun nps-
MbIX MpariMepos.

Onpepnenexne ko-geneuumn 1p/19q 66O BbINO-
HEHO MeToAoM GJIyOPECLIEeHTHOW rmbpuansauun in
situ ¢ ucnonb3oBaHmMeM npobbl ZytolLight Glioma
1p/19q Probe Set (ZytoVision).

Pe3yn bTaTbl UcciiegoeaHundd

XapakTepucTuka KJIMHU4YeCcKOoro martepuana

OkoHYaTeNbHbIN CANCOK OOJbHLIX COCTOAN U3
242 naumeHTtoB ¢ mmomamu Grade lll, B ToM ymcne
154 (63,6%) c aHannacTtMyeckor acTpOoLMTOMOW
n 88 (36,4%) ¢ aHannacTU4eCcKon oNMroaeHapPornmo-
Moi. CpegHuin BO3pacT NaumeHToB B O6LLEel rpynne
coctaBun 42,7 roga (Bapbuposan oT 18 mo 75 net).
B o6uwei rpynne 6bi10 128 xeHWmuH n 114 My>X4urH.
MyTtauus IDH-1 6bina BoiseneHa B 150 cnyyasx (71,8%
OT TECTUPOBAHHbIX), He BbiBNeHa B 59 cnyyasix (28,2%
OT TECTUPOBAHHbIX) 1 Yy 33 NauMeHToB UCCNEA0OBaHNE
MyTaumoHHoro ctatyca IDH-1 He npoBoauMnocCs.
MyTaums IDH-2 nccneposanack B 110 (45,4%) cnyyasx

1 BO BCEX CNyyasx pes3ynbTaT okasasics oTpuuartesib-
HbiM. Kopeneuusi 1p/19q Obina mnccneposaHa B 84
(84,7%) cnyyasnx v Obina BoiseneHa y 51 (60,7%) na-
umeHTa 1 He obHapyxeHa y 33 (39,3%) naumeHToB.

Cpeaun BCcex naumeHToB, KOTOPbIM MPOBOAMMAOCH
TecTupoBaHue ctatyca mytaumm IDH-1 1 kogeneumn
1p/19q, reHetuyeckuit npodwunb onyxonu IDH1+
n 1p/19q- ObiN BbISIBNEH B 26 Cnyyasx.

Mpu nccneposaHnn MP-mn3obpaxeHunin 242 na-
LMEHTOB MpPU3HaK HECOOTBETCTBUS WMHTEHCUBHOCTU
curHana B pexumax T2 u T2-FLAIR Obin BbiIBNEH
y 23 (9,5%) naumeHTtoB (puc. 1, 2). Bo Bcex ocTasnb-
HbIX C/Ty4asix Noa00OHOro HECOOTBETCTBUS HE Habs0-
[anock M60 OHO BbINO He CTONb YOeanTeNbHbLIM.

Bo Bcex 23 cnyyasix reHeTu4eckmin npodunb ony-
xonu 6bin IDH+ 1 1p/19g-. Kpome Toro, eute y 3 naum-
€HTOB OblN BbISIBJIEH WAEHTUYHbBIA FEHETUYECKUIA
npodunb onyxonu, ogHako aHannd ux MP-u3obpa-
XEHUI He NO3BONUN BbISBUTL NpuadHaka T2/T2-FLAIR
mismatch. B cBa3u ¢ TeM 4TO uccnegoBaHne MyTaum-
OHHoro ctaryca IDH-1 n kopeneumn 1p/19q BbINON-
HEHO He BCEM MauMeHTam OCHOBHOW rpynmnbl n3 242
4yenoBek, AOCTOBEPHO CyAUTb O YYBCTBUTENILHOCTU
1 cneumdrnyHOCT METOAA Ha OCHOBAHUM MOJSTyYEH-
HbIX PE3Yy/IbTATOB HE NPEACTaBASETCS BO3MOXHbIM.

Mpu cpaBHeHUM BO3pacTa MauMeHTOB B OOLLEN
rpynne v B nogrpynne ¢ BepMOULMPOBAHHBIM MO
naHHbiM MPT npusHakom T2 n T2-FLAIR mismatch
(nocne ucknoveHnst n3 Hee 3 NALMEHTOB C pe3ynbra-
TaMy MOJNIEKYNIIPHO-TEHETMYECKMX WUCCNen0BaHUN,
He COOTBETCTBOBABLUMX OMWCAHHOM BbIlIE KOHLEM-
LMn) ObIIO YCTAHOBNEHO, YTO B AAHHOW noarpynne
CpenHuiA Bo3pacT Obln LOCTOBEPHO HMXE 1 COCTaBu
34 roga (BapbupoBan mexay 24 v 54 rogamun) (OBy-
CTOPOHHUI t-TecT ona HesaBucuMbIx rpynn t(240) =
-5,095, p = 0,0000012). B nogrpynne 66110 9 xeH-
WYH 1 14 MyX4uMH, TO €CTb, B OT/IN4ME OT OCHOBHOM
rpynmnbl, COOTHOLLEHME BbLIO B MOJIb3Y MYXCKOro no-
Nla, HO Pasnuyus He OOCTUranu CTaTUCTUHECKON O0-
CTOBEPHOCTM (TECT %2 OBYCTOPOHHWUIA ANt CPaBHEHUS
NpPOMNopLMiA B ABYX HE3aBUCUMBIX rpynnax x3(1) = 1,37,
p =0,24).

ME)KSKCﬂepTHoe cornaweHve

HesaBucrmas oueHka gaHHbix MPT nposBoaunach
TpeMS HelpopeHTreHonoramu. Bbino AOCTUrHYTO
MEX3KCMEepPTHOe cornalleHne no npudHaky T12/T2-
FLAIR mismatch c k (kanna), paBHbim 0,98 (p < 0,001;
95% poBepuTenbHbili mMHTepBan (4WN) 0,96-1,0).
Bce 3 cneuvnanucta nocuntanv yéeanTensHbIM Hanu-
yne npusHaka T2/T2-FLAIR mismatch B 19 (7,6%)
cnydaax u otcyrctBue B 219 (90,5%) cnyyasx.
B 4 cnyyasx oTMe4anocb BO3HMKHOBEHWE pasHorna-
CUIN MeXay HEMPOPEHTIeHON0ramMm 1 Kaxablii N3 cny-
yaeB ObiN TWATENBHO NEPECMOTPEH KONNErNabHO.
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Puc. 1. MP-o6cnefoBaHne naumeHTa C aHannacTM4eckol acTPOLMTOMOM neBoli TemeHHol ponwu, IDH1+, 1p/19g-.
a — T2BW, akcumanbHble cpesbl; 6 — T2-FLAIR BU, akcuanbHbie cpeabl; B — T1BW, akcuanbHble cpesbl; 1 — T1BW nocne BHy-
TPUBEHHOr O BBEAEHNS KOHTPACTHOrO Npenapara, akCuasnbHble CPesabl.

Fig. 1. MRI of a patient with an anaplastic astrocytoma in the left parietal lobe, IDH+, 1p19g-. a — axial T2WI; 6 — axial
T2-FLAIR WI; B — axial TIWI; r — postcontrast axial T1 WI.

MEJUIMHCKAS BIBYATHBALLT 2021, rou 25, el



OPUTUHAJIBHOE UCCJENOBAHUE | ORIGINAL ARTICLE

Puc. 2. MauuenHT ., 28 net, aHannacTnyeckas acTpouUTOMa JieBol JIOOHO-OCTPOBKOBOW obnactu, IDH1+, 1p/19g-.
AHannactuyeckas acTpouuToMa feBoi TeMeHHon gonu, IDH1+, 1p/19g-. a — T2BW, akcmanbHble cpeabl; 6 — T2-FLAIR BU,
akcuanbHble cpesdbl; B — T1BW, akcnanbHble cpesbl; 1 — T1BW nocne BHYTPMBEHHOIO BBEAEHUSA KOHTPACTHOrO npenapara,
akcuanbHble CPes3bl.

Fig. 2. MRI of a patient with an anaplastic astrocytoma in the left frontoinsular region, IDH+, 1p19g-. a — axial T2WI; 6 - axial
T2-FLAIR WI; B — axial TIWI; r — postcontrast axial T1WI.
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MEULIHCKAS BUBYATHBALA

B KOHEYHOM MTOre Ha3BaHHbIe 4 cnyyae Takxke Tpak-
TOBa/INCb KaK MNONOXUTESbHBIE MO HANMYMIO NPU3HaKka
T2/T2-FLAIR mismatch, 4To B UTOore npmBeso K noBbl-
LeHwnio obuwero yncna oo 23 (9,1%) cnyyaes.

Mo npu3HaKky roMOreHHOCTN CurHana oT OMyxomnn
B pexvmMe T2 MexakcrnepTHoe cornatleHme 6biio cy-
LecTBeHHO HMxe — k (kanna) 0,56 (p < 0,001; 95%
1 0,49-0,64), ooHako BO Bcex 23 cnyyasx nccneno-
BaTeNM MPULLM K KOHCEHCYCY OTHOCUTEJIbHO FOMO-
re@HHOCTU FMNEePUHTEHCUBHOIO CUrHana.

KoHTpacTuposaHue onyxonu

B ocHoBHOWM rpynne cpeon 242 nauneHtos MP-
nccnegoBaHMe C UCMNOJIb30OBAHMEM KOHTPACTHOMO
ycunenus npoesegeHo 221 (91,3%) 6onsHomy. Cpeam
HUX HaAKOMJIEHMEe KOHTPACTHOro npenapara CTPOMOM
onyxonu 6b10 oTMedeHo y 135 (55,8%) 60nbHBIX,
HakonjeHne NocneaHero He BbisiBNieHO y 88 (44,2%).

BHYTpM rucTtonorMyecknx nogrpynn aHannacTtu-
yeckune acTpoLMTOMbI PEXEe AEMOHCTPMPOBAIM NaTo-
nornyeckoe koHtpactuposanue (79 (51,3%) ns 154
NaLVeHTOB), YeM aHannacTuyeckne OnMrogeHapo-
rnm1omel (56 (63,6%) n3 88 naumeHToB), XOTS pa3nu-
4ymsl He JOCTUIM CTaTUCTUYECKOM 3HAYUMOCTN: TECT
%2 OBYCTOPOHHWUIA OJ19 CPaBHEHUSI NPONOPLUIA B ABYX
Hes3aBucKMbIX rpynnax (1) = 2,97, p = 0,084.

MNpun 3TOM BbIPAXEHHOE HAKOMIEHNE KOHTPACTHO-
ro npenapara 66110 HELOCTOBEPHO HUXE B MOArpyn-
ne aHannacTuyeckux anurogeHapornuom (23 (41%)
13 56 nauneHToB), YeM B NOArpynne aHanaactuye-
ckux actpoumtom (40 (50,6%) n3 79 naumeHTOB):
TECT ¥° OBYCTOPOHHWIA OJiS CPaBHEHUS MPOMOPLMIA
B OBYX He3aBucumbix rpynnax x(1) = 0,85, p = 0,36.

Cpeoy 60/bHbIX C KOHTPACT-MO3UTUBHBLIMM OMYXO-
nsiMK ObII0 BbIAENEHO 7 NATTEPHOB HAKOMIEHUS KOH-
TPacTHOro Npenapara:

1) reTeporeHHo BblpaxeHHo — 26 (19,5%) naumeH-
TOB;

2) reTeporeHHo HeBblpaxeHHo — 44 (33,1%) naun-
€HTa;

3) romoreHHo BbipaxeHHo — 10 (7,5%) nauneHToB;
4) roMOreHHo HeBblpaxeHHOo — 1 (0,75%) naupneHT;
5) oyaroBo BblpaxeHHO — 16 (12%) nauneHToB;

6) o4aroBo HeBblpaXxXeHHOo — 24 (18%) nauneHTa;

7) KONbLEBUAHLIA TN HakonneHns — 12 (9%) na-
LMEHTOB.

Y nauveHToB, OEMOHCTPUPYIOWNX N0 pe3ysbTa-
Tam MPT Hannune npusHaka T2/T2-FLAIR mismatch,
BHYTPUBEHHOE KOHTPACTHOE YCUNIEHNE NPV NCCNeno-
BaHUM MCNoJb30oBanock y 22 n3 23. Cpeamn aTux na-
uneHToB y 8 (36,4%) 0TMe4anocb KOHTPACTUpPOBaHME
CTpOMbI onyxonu, npu 3ToM y 3 (37,5%) 60/bHbIX Ha-
KOMSIEHNE 0Ka3anoCh AOCTATOYHO BblPaXEHHbIM.

2021, rom 25, Nel

OOGcyxaeHue

B nroHepckoi paboTte S.H. Patel n coasT. [5] yac-
TOTa BcTpedaemoctTn dpeHomeHa T2-FLAIR mismatch
cocTtasuna 12% B akcnepumeHTasibHoM rpynne (125 na-
umeHToB) 1 17% B rpynne Banuaaumm HOBOW 3aBUCKMMO-
ctn (60 naunerTtoB). M.P.G. Broen n coaBt. [10] coob-
waT o 6onee BbICOKOW BCTPEYAEMOCTU Ha3BaHHOIo
npuaHaka — 25%. Eule 6onee BbICOKWI NPOLEHT BCTPe-
4aemMoCTV npusHaka B rpynne IDH1-MyTaHTHbLIX acTpo-
umtom Grade Il nonyyeH B pabote S. Deguchi n coasT.
[12] u cocTtaBun 45%. B Hawem nccnenoBaHUmM 4acTo-
Ta n3y4aemMoro npm3Haka okasanacb HECKONbKO HUXE
n coctasuna 9,5%.

Mocne ycnexa n BceobLLero npuaHaHus adpdek-
TUBHOCTM NPEANKTMBHOIO MeToAa, NPensioxKeHHOro
B nepeoi nybnukauuu, AeknapupoBaBlUEi MeHb-
wyto, yem 100%, ero cneundunyHoCTb, ObiNa paboTa
T.A. Juratli n coasT. [13]. B ux pabote npu3Hak T2-
FLAIR mismatch 6bin 0OGHapyXeH B CYLLECTBEHHO
OonblIEM NPOUEHTE HABGMIOAEHNA, YeM B npeablay-
Wwmx nyénukaumsx, — B 73% (o015 cpaBHeHus: B pabo-
Te S.H. Patel n coasrt. [5] — B 12%). Npu atom y 29%
nauneHToB ¢ npusHakom T2-FLAIR mismatch mone-
KYNSIPHO-TEHETUYECKNA aHaNN3 OMyxosiv BbISIBUN
n mytaumio IDH1, n kogeneumio 1p/19q. MpuunHoi
3TOro, N0 MHEHWUIO pspa KpUTUKOB paboTel, cTtanu
MEHEe CTpOrne KpuTepum BKIIOYEHUS MALUEHTOB
B rpynny C Haan4yMem OMUCbIBAEMOro MNpPU3HaKa.
Kpome TOro, aBTopbl UCCAEeN0BaHUS HE YKa3bliBAOT
KOJIMYECTBO NMaLUMEHTOB C KOHTPACTUPYEMbBIMM OMyX0-
MK, a no MHeHuto R. Jain n coasT. [14], Bce onyxo-
JIM, HaKanaMBarLwme KOHTPACTHLIN Npenapart, CTPoro
roBopsi, [OJIKHbI ObITb UCKIIIOYEHbLI U3 JAHHOW rpynmbl.
CnepnyeT OTMETUTb, YTO AaXe C YH4ETOM CTOJb MSArKNX
KpuTepueB BKIIKOYeHMs npmsHak T2-FLAIR mismatch B
paboTte TA. Juratli n coaBT. [13] npogemMoHcTpupoBan
100% NoONOXUTENBHYIO MPOrHOCTUYECKYIO 3HAYNMOCTb
ONns Hanuyms B onyxonv mytaumm IDH1 (H1'y ogHoro s
MauyeHToB C HaNM4YMeEM AAHHOro npusHaka npu MP-
nccnefoBaHMM He obHapyxeHa onyxosb ¢ IDH1 gyko-
ro Tuna). A. Goyal n coaBr. [15] npoBenu meTaaHanms
HECKONbKUX UCCNeoBaHWi, MOCBALLEHHbBIX N3YYEHMIO
deHomeHa T2-FLAIR mismatch, n Ha KIMHWMYECKOM
MaTepuane 746 naumMeHTOB YCTAHOBWUN, YTO AAHHbIN
MP-npusHak 06nagaeT BbICOKOW CNeuudUYHOCTLIO
(98,5%) 1 HM3KOM YyBCTBUTENLHOCTLIO (33,7%) ans
BbiSiBNeHWs reHotuna IDH1+ 1 1p/19g-. B uenom aBto-
pbl OenalT BbIBOA O TOM, 4yTo deHomeH T2-FLAIR
mismatch — BbicOKOCMEUMDUYHBIN MAPKEP C HU3KOM
YyBCTBUTENIHOCTBIO A1 BbisiBNEeHUs myTtauum IDH1,
HO He komeneunn 1p/19q, XOTS CYLUECTBYIOT 3HAYM-
MbI€ UCKJTIOYEHNS U3 OAHHOTO YTBEPXKAEHUS.

B paHee onybnunkoBaHHbIX paboTax, MOCBSLLEH-
HbiXx deHomeHy T2-FLAIR mismatch, nccnenyemas
rpynna coctosina n3 naumeHToB ¢ muomamm Grade
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N HebOJIbLIOro KonmyecTBa OOMbHLIX C aHanIacTu-
4eCcKMMWU acTPoLMTOMaMu/0UroaAeHAPOrnMoMamMm
Grade lll, HO npu 9TOM OTOENbHO MOAYEPKMBAETCSH
OTCYTCTBME KOHTPACTHOrO YCWUIEHUSI B CTPOME Ony-
xonu [5, 10]. Bonee Toro, aTa 0COGEHHOCTb Ha3blBa-
€TCs B Ka4ecTBe HeOOXOAMMOro yCrnoBus OJ1s BbISIB-
nenus deHomena T2-FLAIR mismatch.

PeaynbraThbl HACTOSALWErO MCCnenoBaHus ybeom-
TeNbHO OEMOHCTPUPYIOT BO3MOXHOCTb BbISIBIEHUS
npusHaka T2-FLAIR mismatch B rpynne naumeHTOB
¢ rmnomamun Grade lll, HakannMBalOLWMMM KOHTPACT-
HbIA Npenapart. JaHHas ocobeHHOCTb Bbina 3aperu-
cTpupoBaHa y 8 (36,4%) 13 22 naumeHToB C Ha3BaH-
HelM ¢deHomeHoM. Bonee Toro, y 3 maumeHToB u3
8 KOHTpaCcTHOE ycueHne ObiNo BblIPaXEHHbIM.

[pu cpaBHEHMM OCHOBHOWM rPyMnbl U NOArpynmnbl
¢ npuaHakoM T2-FLAIR mismatch 6bi510 ycTaHOBNEHO,
4YTO CpenHuin BO3pacT MauMeHTOB C 3aperncTpupo-
BaHHbIM MP-deHoMeHOM Oblil LOCTOBEPHO HUXE,
4yeM B OCHOBHOW rpynne (34 roga npoTtus 42,7 roga),
a cpeam HaKOMMBLLUMX KOHTPACTHbLIV NpenapaTt B 3TOW
nogrpynne nuwb 1 naumeHt na 8 goctur 40-neTHero
BO3pacTa.

ConocTtaBnasa pesynbtatel MP-uccnegoBaHui
B pexume T1 C KOHTPaACTHbIM YCUNEHMEM O/151 OCHOB-
HOW rpynnbl 1 noarpynnel ¢ ¢deHomeHom T2-FLAIR
mismatch, 66110 YCTaHOBNEHO, YTO OMYyXOJSIM OCHOBHOM
rPynnbl HAKaNAMBaNM KOHTPACTHBIN npenapaT A0oCTo-
BepHO vaule (55,8% npotme 36,4%), a NPOLEHT Bbipa-
XXEHHOr0 KOHTPACTHOrO YCUNEHWS B OMyXONX B rpymn-
nax okasancs conoctasum (46,7% B OCHOBHOW NPOTUB
37,5% B noarpynne ¢peHomeHa T2-FLAIR mismatch).
TakvM 06pa3om, Ham yaanockb NPOAEMOHCTPUPOBATb
He3aBMCMMOCTb NpuaHaka T2-FLAIR mismatch ot cTe-
neHn 3noka4yecTBeHHOCTM (Grade) onyxoamM U Hako-
NAEeHNs KOHTPACTHOro Npenapara ee CTPOMON.

MonbITKM NpeackasaTb NPUHAANEXHOCTb MMMOMbI
K TOMY UM MIHOMY NOAKACCy HAa OCHOBaHMM METOO0B
HEenpoBM3yannu3aummn npegnpuHUMannuCb N pPaHee:
Hanpumep, nokanusauus onyxonu B 1o6Ho aone 6e3
pacnpocTpaHeHnst Ha CPeAMHHble CTPYKTYypbl COOT-
BETCTBYET Oosbllel yacToTe BbisBaeHus IDH myTta-
uum [16, 17]. Kpome TOro, ycTaHOBNEHO, YTO MMNOMBbI
¢ myTtauuen IDH npu MP-uccnemoBaHum wumeroT
Gonee YeTK1e rpaHnLLbl, FOMOrEHHbI CUrHaN U pexe
HakannAnMBalT KOHTPACTHbIM npenapat [17, 18].
OpHako BCe 9TV MPU3HaKU ABASIOTCS [OCTATOYHO
CYOBEKTUMBHBLIMU Y HETOYHBIMM U MOTYT HOCUTb JILLb
OPVEHTMPOBOYHbIN XapakTep.

Bonee KOHKpPETHbIE pe3yNbTaThl B 3TOM Hanpasne-
HUWX MOTYT OblTb MOY4YEHbI C MCNONIb30BAHMEM METO-
onk MP-nepdyaum [19], MP-cnekTpockonun (BbisiB-
nenve nuka 2D-rugpokcurnytapata) [20] wam M3T
c '®F-pTopatunTnposunHom [21]. OgHako BbileHa3-
BaHHblE METOAMKM HE TaK LUMPOKO PacnpoCTPaHEeH:l,

B oTanyme ot MPT B CTaHOApPTHBLIX pexmnmax, no3Bo-
nawoowen BoiIsBUTb ¢peHomeH T2-FLAIR mismatch
1 C BEPOSATHOCTLIO, 6nmn3koi k 100%, npeackasatb re-
HeTn4YecKnin NPodub onyxonu. besycnoBHbIM Heao-
CTaTKOM METOAMKM SBASIETCSH KA4YECTBEHHbIM Xapak-
Tep OUEHKM Mpu3Haka, B psiae CiyyaeB TPeodyoLmin
KosinernansHoro obCyXaeHusl, U Bce Xe He Bcerga
OOHO3HAa4YHbIN. BO3MOXHO, pasBuTmMe HEMPOBU3yann-
3aUMOHHBIX METOAMK MO3BOAUT B ByayLleM MNpoBoO-
OWTb KONIMYECTBEHHbI aHann3 MHTEHCMBHOCTU MP-
curHana u GopmanmsoBaTtb 06CyXaaemMbli PEHOMEH.

CnoxHO NnepeoLeHnTb 3HaYMMOCTb heHoMeHa T2-
FLAIR mismatch gong amarHoCTUKM 1, 4TO BaXHee,
NPOrHO3MPOBaHNS TaKTUKW NEYEHUS, NMiIaHPOBaHUSA
paankanbHOM onepaumn B Cinydyae BOBNeYeHUs QyHK-
LMOHANbHO 3HAYMMBbIX 30H MO3ra. 9TOT BOMPOC LWK-
POKO ocBeLasncs B psaae padboT ans anddy3Hbix M-
oM Grade Il [22-24]. be3ycnoBHO, BbIOOP TaKTUKMK
Nle4eHns B Cnyyvae aHanaacTUYeCcKmX rMmoM He MeHee
akTyaneH u, GopMunpys ee, cnenyet MCMNOJb30BaTb
BCIO 4OCTYNHYO nHdopmaumto. T. Kawaguchi n coasT.
[7] B cBOEW PaboTe OLEHUNN BAUSIHNE PaaNKaNIbHOO
yOaneHus OMyxoan Ha MPOrHO3 B rpynne nauMeHToB
C aHanaacTU4ecKMMmn acTpoumMToOMamMn B 3aBMCUMO-
CTU OT Hanuumsa MyTaumm IDH1 n 6e3 kogeneumn
1p/19q: BbIACHMNOCL, 4TO B noarpynne IDH1-
HeraTUBHbIX MMMOM, Tak Xe Kak 1 B MOArpynmne rmmom
c kopeneumen 1p/19q, pagnkanbHOCTb yAaneHUs
OnyXxoSn He OKasbiBasia JOCTOBEPHO 3HAYMMOIO BAN-
SIHAS HA MPOrHO3 flevyeHns (6e3yCnoBHO, Pa3Nnyng
B CPOKax BbXXMBAEMOCTM MEXAY 3TMMU NoarpynnamMm
Obinn gBHbIMK). [lpyn 3TOM B nopgrpynne onyxosen
C MOJIEKYNIAPHO-TeHeTn4eckum ctatycom [IDH1+
1p/199- paanKanbHOCTb YAANEHUS 3HAYMMO BAUSna
Ha NporHo3 3aboneeaHuns. Hawa paboTta 0eMOHCTPU-
pyeT BO3MOXHOCTb MOJIHOLEHHOrO NpUMeHeHnsa ¢e-
HomMmeHa T2-FLAIR mismatch n ana aHannactTuyeckmx
rMMOM BHE 3aBMCMMOCTM OT HaKOMMEHUS UMUK KOH-
TpacTHOro npenapara.

OcTaeTcs HEACHBIM, MOYEMY HE BCE MNMOMbI C MO-
NeKynsipHO-reHeTnyeckmm crarycom IDH1+ 1p/19¢g-
OeMOHCTpUpYoT npuadHak T2-FLAIR mismatch npwu
MP-uccnegoBaHmm — 3TN “UCKIIOYEHNNA” OMUCaHbI
1 B paHHUX paboTax no anddysHbiM rmmomam [5, 10]
1 MOy4€eHbl B HALLEM UCCNea0BaHNN ANs aHanIacTu-
4YeCKMX MMOM — 13 26 NaUMEHTOB C ONMMCaHHLIM MO-
JIEKYNSPHO-reHeTUYECKUM CTaTyCOM nb 23 yaooB-
NeTBOPSNN HeobXoAMMbIM YCNOBUSIM Pe3ynbTaToB
MP-nccnepoaHus. S.H. Patel n coasT. [5] BbiCKasbl-
BalOT MHEHME O BO3MOXHOM aKkTUBauun Kackaga pe-
akumin, onocpenoBaHHoro 6enkoMm MTOR, KOTOpbINA
y4acTByeT B npouecce manurHuadauuu IDH1-nosum-
TUBHbIX MOM [25], ogHako y uccnepoBartenen Heao-
CTaTOYHO JaHHbIX OJ19 TOro, 4To0bl Aenatb CTaTUCTU-
4yeckn 060CHOBaHHbIE BbIBOAbI.
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MEULIHCKAS BUBYATHBALA

3aknoyeHue

MpuaHak T2-FLAIR mismatch moxHo paccmatpu-
BaTb B Ka4eCTBe BbICOKOCNEUNDUYHOrO HENHBA3VB-
HOro HelpoBu3yanuMsaunmoHHoro Guomapkepa [nss
BbISIBIEHNS MOJIEKYNSIPHO-TEHETUYECKON NoArpynnbl
onyxoneri IDH1+ 1p/19qg- kak ona And@y3sHbIX FMNOM,
Tak 1 s aHannacTuyeckux rmmomM BHe 3aBUCUMOCTH
OT HaKOMNEHNs UMW KOHTPACTHOro npenapata. AT1oT
npocton aHanna MP-gaHHbIX MO3BOSISET YyYLLUTb
[00MNepPaUMoOHHYI0 ONarHOCTUKY M ONTUMU3MPOBATb
TaKTUKY XUPYPru4yeCcKoro e4eHns naumeHToB.
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