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ABSTRACT

BACKGROUND: Magnetic resonance imaging is one of the leading imaging modalities of the musculoskeletal system. However,
when imaging the hand, major problems in magnetic resonance imaging include the lack of specialized coils and reliable
fixation devices for the hand, uncomfortable patient posture, motion artifacts, and small anatomical structures in the wrist.
These factors inevitably lead to incorrect interpretation.

AIM: To improve the quality of magnetic resonance imaging of the hand by developing an approach to coil selection, scanning
protocol, and hand positioning and fixation.

MATERIALS AND METHODS: A positioning device was developed to prevent hand movements. Two types of coils were
evaluated. Magnetic resonance images were evaluated comparatively, as well as by a musculoskeletal radiologist.

RESULTS: A head coil is more appropriate when scanning the entire hand, for example, in rheumatic diseases. A knee coil is
more appropriate when studying smaller anatomical structures (including the wrist) owing to a smaller field of view and higher
resolution. Based on the obtained data, guidelines for the selection of scanning parameters, sequences, and coils for magnetic
resonance imaging of the hand were formulated. To prevent motion artifacts, a special fixation device of the patient’s hand was
introduced.

CONCLUSION: Certain factors directly affect the qualitative magnetic resonance imaging study of the hand, such as safety
protocols, scanning parameters, and hand fixation. The guidelines presented in this study and the use of the developed
specialized fixation device may improve the quality of magnetic resonance imaging of the hand.
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MaI'HMTHO-pe30HaHCHa$I TOMOI'paCIJMﬂ KUCTU:
onTUMMU3aLUa CKaHUpOBaHUA

t0.A. Bacunbes, [1.C. CemeHos, A.B. MNeTpsitkuH, A.A. YueBaTKuH,
J1.P. Abynap3e, A.B. baxun, [1.E. LLlapoBa

Hay4Ho-npaKTUYeCKuit LIEHTP AMArHOCTUKM U TeNeMeauLMHCKIUX TexHomormid, Mocksa, Poccus

AHHOTALMA

06ocHoBaHWe. MarHuTHO-pe30HaHCHas ToMorpaus — OAMH U3 BELyLUMX METOAO0B Jy4eBO AMArHOCTUKM NaToN0rM4YeCKuX
W3MEHEHWI OMOPHO-[BUraTeNlbHOro anmnapara, B TOM YUCNe Jly4e3ansicTHOro cyctaBa M Kuct. OCHOBHbIMM npobnemamu,
C KOTOPbIMM BCTPEYAIOTCA PEHTreHoabopaHTbl U BpauM-peHTreHOOMM NpU BbIMOHEHUW MarHUTHO-PE30HaHCHOW TOMO-
rpadmmn KUCTW, SBNAIOTCS OTCYTCTBUE CMELMANM3MPOBAHHON KaTYLLKW U HALEXHOr0 GUKCUPYIOLLLEro YCTPOWCTBA AN KUCTH,
a TaKkKe HeynobHas no3a nauumeHTa, YTo B UTOTe MPUBOAMT K Ype3MepHOI ABUraTesIbHON aKTMBHOCTM MaLMeHTa BO BpeMst
UCCNef0BaHNUA U CHUXKEHMI0 KayecTBa MojlyyaeMblx M300paxeHuii. B jononHeHue K 3ToMy, nyye3anscTHbIA CycTaB U KUCTb
COCTOSIT U3 MHOXXECTBA HEOOMbLUMX aHaTOMUYECKUX CTPYKTYP, AeTaNbHas BU3yanu3aumus KOTOpbIX TpedyeT yANMHeHUs Bpe-
MEHW CKaHMPOBAaHMS, YTO B CBOIO 0Yepefib ABNSETCA JONOAHUTENbHBIM (GAKTOPOM PUCKA MONYYEHUS HEKAYECTBEHHBIX U30-
BpakeHW U3-3a ABUraTeNlbHOM aKTMBHOCTY MaLMEHTa, NOBbILLAs BEPOSTHOCTb HEKOPPEKTHOW MHTeprpeTaLmm UccneAoBaHus
BPa4OM-PEHTTEHOSIOMOM.

Lienb — ynyyiwumTb Ka4yecTBO M306paXeHui, NONYYEHHbIX B X0J€ MarHUTHO-Pe30HaAHCHOM ToMorpaduu KUCTU, NYTEM pas-
paboTKU CTaHAAPTU30BaHHOTO MOAXO0AA K BbINOJIHEHWUIO UCCIE0BaHMA: BbIDOP KaTYLLKW, YKNaAKa NaLMeHTa, OCyLLeCTBIeHNe
duKcaummM KuCTH, a TakKe BbIDOP NPOTOKOMA CKAHUPOBAHMUA M NapPaMeTPOB UMMYNbCHbIX NOC/eA0BATENIbHOCTEN.
Marepuansb! u MeToapl. PaspaboTaHa noHreta Ans NpeaynpexaeHns LBUXKEHWIA KUCTU U BbINOSIHEHbI UCCNEA0BaHNS C NpU-
MeHeHWeM ABYX BULOB PaJMOoYacTOTHBIX KaTyLueK. [TpoBeAeHa cpaBHUTENbHAs OLEHKA M306paXeHuid No TEXHUYECKUM napa-
MeTpaM, a TakXKe OLieHKa BPa4OM-PEHTIEHOI0MOM, CNeLManu3vpyIoLLMMCS Ha CKENETHO-MbILLEYHOI BU3yanu3aLmm, Ha npea-
MeT KayecTBa M306paxeHuit B 3aBUCUMOCTY OT LieSU UCCe0BaHus.

PesynbTatbl. [pUMeHeHMe KaTyLWKU AN UCCNEAO0BaHWsA rooBbl (FONIOBHOM KaTyluky) bonee uenecoobpasHo npu Heobxo-
AMMOCTM CKaHMPOBaHMS BCE KUCTW (HanpyuMep, Npy peBMATONOMMYECKUX 3a00/1eBaHUAX), NPUMEHEHUE KONEHHOM KaTyll-
Ku — npu HeobxoammocTu Bonee AeTanbHOM OLEHKM aHaTOMUYECKUX CTPYKTYp (B TOM umcnie 3anficTbsl), BBUALY MEHbLLEr0
nons ob3opa u bonee BbICOKOro paspeLleHus. Ha ocHOBaHWM NoflydeHHbIX AaHHBIX Bblav chopMynMpoBaHLl pekoMeHAaLmMK
Mo NpOBEAEHWI0 MarHUTHO-Pe30HAHCHOW TOMOrpagun KMCTW: BbIGOP pafMoyacTOTHONM KaTyLKKM, NPOTOKONA CKaHUPOBaHMS,
napameTpoB UMNYNbCHbIX MocnefoBaTenbHocTend. KpoMe Toro, HamMu NpeanoxeHa NoHreta ans GuUKcaumn KUCTU naumeHTa
C LieNbio HUBETMPOBAHMA U3DbITOUHbIX BIKEHWI W NPeLOTBPALLEHUS BO3HUKHOBEHWS apTedaKToB.

3aknioueHune. [In1s KauyeCTBEHHOTO BbIMOSIHEHUS MArHUTHO-PE30HAHCHOWM ToMorpaduu Kuctu TpebyeTcs yuuTbiBaTb PSA
dakTopos: nNpasuna 6e30nacHOCTX NpW NPOBELLEHUN MArHUTHO-PE30HAHCHON TOMOrpaduM, HacTpoMKa NapamMeTpoB CKaHM-
POBaHMA, rpaMoTHan QuKcauma KUCTU B KaTyluke. CobntogeHne peKoMeHaauUmiA, KOTopble NpefnaraloTca B AaHHoW pabore,
a TaKKe NpUMeHeHWe pa3paboTaHHOM NOHreTbl NO3BONSIOT YNYYLIMTL KA4eCTBO MOSTyYeHHbIX M300paXKeHuiA Npu MarHUTHO-
PE30HAHCHOM TOMOrpagum KUCTU.

KnioueBble cnoBa: MarHMTHO-pe30HaHCHasA TOMOI'paCIJVIFI; KUCTb; J'Iy‘-le3aI'IFICTHbIVI CyCTaB; ONTUMU3aLNA.
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