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AHHOTALIMA

06ocHoBaHMe. AHanM3 faHHbIX MarHUTHO-PE30HaHCHOM ToMorpadum SBNAETCA OCHOBHLIM METOAOM AN NPeAonepaLoHHO
b depeHUManbHoN AMarHOCTUKM NePBUYHBIX BHEMO3roBbIX onyxoneit. OAHaKo TOYHOE MX pasrpaHuyeHmMe TOSIbKO Ha OCHOBE
BM3YaJIbHOW OLLEHKM 3TUX LaHHBIX MOXET ObITb 3aTPyAHUTENBHO.

PagnoMuKa — 3T0 KONMYECTBEHHBIN MOAXO[, K aHanK3y AaHHbIX MeAULIMHCKUX M306paeHuid, N03BONSIOLLMIA BbISIBUTb B3aU-
MOCBS3b [aHHbIX BU3yanu3auuu ¢ GeHOTUNMYECKUMM U FEHOTUMMYECKUMU 0COBEHHOCTAMM ONYXOen.

PaHee B psage aHanuTU4ecknx nybnmkauuii npoBoaMnoch 0606LeHe pesynbTaToB MCCIeL0BaHWM, NOCBALLEHHBIX andde-
PeHUManbHON AMarHOCTUKE MEPBUYHBIX BHEMO3rOBbIX OMYXOSEM Ha OCHOBE MPUHLMMOB PafMOMMKMW. BbicTpoe HakonneHue
HOBBIX K/IMHUYECKUX MPUMEPOB U yBENMUEHME KONMYeCcTBa UCCef0BaHMA No AaHHoOK npobneme obycnaenmsaloT Heobxoam-
MOCTb MX AaNbHENLLIEero aHanm3a u cucTeMaTm3aumi, YTo 1 NOCIYXUN0 OCHOBAHWEM AfS BbINOHEHUs HacTosLel paboThl.
Llenb — cuctemMaTuanpoBaTh CyLIeCTBYIOLIME JaHHbIE O BO3MOXHOCTAX PagMOMUKK Ans auddepeHUmManbHoM AMarHoCTUKK
MepBUYHBIX BHEMO3rOBbIX OMYXO/EN.

Marepuansl U Metoabl. [lpoBefeHbl NOUCK W aHaNW3 NyBNAMKaLMIA Ha PYCCKOM W aHINIMACKOM A3blKax 3a Noc/efHue NsTb
ner. Mouck ocywectsnsnca B cuctemax PubMed/Medline, Google Scholar u eLibrary. B okoHuaTenbHbIi aHanu3 BKIOYEHO
19 nybnmnkaumi, kacarowmxcs auddepeHUManbHoN AMArHOCTUKM NEPBUYHBIX BHEMO3IOBbIX OMYX0/€e, B KOTOPbIX 6blan npu-
BeeHbl paAvMoMMYecKue NpU3HaKK, UCMOMb30BaHHbIE Ans AuddepeHLManbHoN AMarHoCTUKY HOBOObpa3oBaHMid.
Pe3synbtathl. Bo Bcex uccnegoBaHusx 6bi1o NoKasaHo Hanmume B3aUMOCBA3W MEXAY PafMOMUYECKVUMM napaMeTpamu (Tek-
CTYPHBIMW U TUCTOrPaMMHBIMM) M TUNOM onyxonn. IddeKTUBHOCTb anddepeHLManbHOM AUarHOCTUKM ONyXonen pagmoMuye-
CKUMM MoJensiMu npeBocxoamna 3QQeKTUBHOCTb KiaccubMKaLmm HOBOOOPa30BaHWIA PEHTTEHOMOraMy.

Hanbonee yacTo ncnonb3oBanuchb ClepyroLmMe anropuTMel As CO3aHUA MaTeMaTMYeCHKUX MoAeNnelt KnaccuduKaumm ony-
X0nen Ha 0CHOBE PaMOMMYECKMX MapaMeTpOB: METOZ, OMOPHbIX BEKTOPOB, NOMUCTUYECKAs perpeccus, cnyyaiHblii nec. Meto-
Abl OMOPHbLIX BEKTOPOB M JIOMUCTUYECKON perpeccun NpoLeMOHCTPUPOBanK Niyyiume 1 bonee cTabunbHble pe3ynbTathbl.
3akuitoyeHme. Mcnonb3oBaHue KOHLENUUW PaMOMUKK NOKa3biBaeT MHOroobellaoLime pesynbTaTthl B AuddepeHumanbHom
LMarHoCTUKe MepBUMYHBIX BHEMO3roBbIX Onyxonei. [lanbHeillee pa3BuUTMe 3TOTO HampaBneHus TpebyeT cTaHAapTM3aLuu
KaK MEeTO/10B CEerMeHTaLyu, Tak 1 Habopa npM3HaKoB, a Takke IPHeKTUBHOrO MeTola MaTeEMaTUYECKOr0 MOZLENIMPOBaHMUS.

KnioueBble cnoBa: nepBuMyHble BHEMO3roBble 0MyX0Jn; MarHUTHO-PE30HAHCHAaA TOMOFpaCbVIFI; MEHWHTUOMBbI; PaAUOMUKa;
VIHCI)OpMaLWIOHHbIe TeXHOJI0rnn.
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Magnetic resonance imaging for the differential
diagnosis of primary extra-axial brain tumors:
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ABSTRACT

BACKGROUND: The analysis of magnetic resonance imaging data is considered the main method for the preoperative differential
diagnosis of primary extra-axial tumors. However, the exact distinction of different primary extra-axial tumors based only on
visual rating can be challenging. Radiomics is a quantitative method of analyzing medical image data, which allows us to
understand and observe the connection between visual data and phenotypic and genotypic features of tumors. Earlier, several
publications presented generalized results of research aimed at the differential diagnosis of primary extra-axial tumors based
on the principles of radiomics. Fast accumulation of new clinical cases and increasing of the amounts of research on these
cases demonstrate the need for their further analysis and systematization, which has led to this review.

AIM: To conduct a systematic analysis of existing data on radiomics potential for the differential diagnosis of primary extra-
axial tumors.

MATERIALS AND METHODS: The search for publications over the past 5 years in Russian and English was conducted in
PubMed/Medline, Google Scholar, and eLibrary databases. The final analysis included 19 papers on the differential diagnosis
of extra-axial tumors. The included publications provided radiomic features used for the differential diagnosis of neoplasms.
RESULTS: All studies demonstrated the existence of a connection between radiomic parameters (textural and histogram) and
tumor type. The effectiveness of tumor differential diagnostics with radiomic models exceeded the neoplasm classification
made by radiologists. The most frequently used algorithms for creating mathematical models of tumor classification based on
radiomic parameters were the reference vector method, logistic regression, and random forest.

CONCLUSION: The use of the radiomic concept shows promising results in the differential diagnosis of primary extra-axial
tumors. Further development in this area demands the standardization of both the segmentation method and the set of features
and an effective method of mathematics modeling.

Keywords: primary extra-axial brain tumors; magnetic resonance imaging; meningiomas; radiomics; information technology.
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