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PE3IOME

IpencraBiieH 0030p COBPEMEHHBIX METOJOB MHCTPYMEHTAIBLHOH M J1a0OPAaTOPHOH TUAarHOCTHKU KpUCTaJLINYe-
ckux apTponatuii. O6CyKIar0TCsI TOCTOMHCTBA M HEIOCTATKH JIy4€BBIX METOJIOB UCCIIEIOBAHHS B BBISIBICHUH KPH-
TEpUEB U MOCTPOSHNUH Au(PHepeHINaTbHOrO psiia CPeH PassIMYHbIX MO MPUPOJE KPUCTAJUTMYECKUX JETTO3UTOB.
IMoka3zaHo, 4TO METO] YIBTPa3BYKOBOH ANArHOCTHKH 00J1a/IaeT BBICOKOH 4yBCTBUTEIBHOCTEIO U CIIENU(HIHOCTHIO
B IMarHOCTHKE KPUCTAIUIMYECKUX apTPONaTHH.

BBenenue B JAUArHOCTUYCCKYIO IMIPAKTUKY YJIBTPA3BYKOBOI'O ME€TOAA UCCIICAOBAaHMS ITO3BOJUT 3HAYUTCIbHO IOBBI-
CHUTb TOYHOCTb JUArHOCTHKH KaHLHHq)I/IKaTOB C MOCJICAYIOIINUM CBOCBPEMCHHBIM HAa3HAYCHHUECM JIe4eOHON 1 apo-
(I)HHaKTH‘ISCKOﬁ TAKTHUKU MMAaUCHTAMHU C JaHHBIM TUIIOM apTpUTa, a HOBBIM Ha60p JAUarHoCTU4YCCKUX KPUTCPHCB
MIPUMEHUTEIILHO K YJIBTPAa3ByKOBOMY HUCCJIEJOBAHWUIO B apTPOJIOTHH MOKET CI10co0CTBOBATH )IaaneﬁmeMy IIOBBI-
HICHUIO TOYHOCTU AUATHOCTUKU KPUCTATIITUMICCKUX aprOHaTHﬁ.

Kirouessle ciioBa: Y3U, paguosorus, KpucTasIMueckue apTpoaTuy, o1arpudeckuil apTpuT, THAPOKCHUAIIATHT-
Hasl apTponaTHs, mupopochaTHas apTPOIaTHsL.

KoHduuKT HHTEpecoB. ABTOPbI ACKIAPUPYIOT OTCYTCTBHE SBHBIX M IOTCHIMATIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HacTOSIEeH CTaThU.
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ABSTRACT

A review of current techniques of instrumental and laboratory diagnosis of crystal arthropathies is presented.
Advantages and disadvantages of various methods of diagnostic radiology and diagnostic radiologic criteria
employed in primary and differential diagnosis of crystal deposits are discussed in relation to their etiology and
clinical peculiarities. It is proven from a wide pool of published studies that the method of ultrasonic diagnosis
is the most available one, has no contraindications and demonstrates the best sensitivity and specificity in the
diagnosis of crystalline arthropathy.

Key words: diagnostic ultrasound, diagnostic radiology, crystal arthropathies, gouty arthritis, hydroxyapatite
deposition disease, calcium pyrophosphate-deposition disease.
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BBEAEHUE

3aboneBaHusl CyCTaBOB SIBJISIOTCS HamOoiee pac-
IIPOCTPAaHEHHOM IaTOJIOTHEN OIOPHO-IBUIATEILHOIO
anmapaTta, MPUBOJSIICH K WHBAIMAM3AIMUU CPEIU BCEX
BO3pACTHBIX Tpymn Hacenenud [1]. PeBmaTnueckue 3a-
0oJieBaHUs C MOPaKEHUEM CYCTaBOB BKIIIOYAIOT TaKUe
Ho30J0orYecKkue (opMbl, Kak pPEeBMATOMAHBIN apTpUT,
MICOPUATUYECKUI apTpUT, peaKkTUBHbIE apTpuThl. [lopa-
JKEHUSI CYCTAaBOB MEPUPEPHUECKOTO CKeleTa BXOIIT B
OONBIIYIO TPYHIYy CHOHIWIOAPTPHUTOB. BONBIIMHCTBO
peBMatndeckux Oonesneit (PB), mopaxas cTpykTypsi
OTIOPHO-IIBUTATEIILHOTO ~ amiapara YeJoBeKa, CyIe-
CTBEHHO CHIDKAIOT Ka4eCTBO JKH3HH, a TAKXKe OTpPaHH-
YHBAIOT BO3MOXXHOCTH JUISI aKTUBHON COIMABHOMN Hes-
TEeIBHOCTH [2].

Ilo nanHBIM AMEpPUKAaHCKOIO0 PEBMaTOJOTMUECKOT0
obmecTBa, 00ocHoBaHoO BeiAeaeHne 10 200 Ho30/I0THYe-
CKUX SJIMHHUII peBMaTHueckoi natonoruu [3]. Haubonee
MOJIBEP>)KEHbl OOMEHHBIM U JIeTeHEPaTUBHBIM pEBMa-
THUYECKUM OOJIE3HSIM JIHIA cTapiuero Bospacra. Oxojo
40% mropeit crapiue 70 €T CTpafaloT 0CTE0apTPO30M, a
25% 13 HUX HE MOTYT MEPEHOCUTH €KEeJHEBHBIE (HU3H-
YyecKue Harpysku. bojee monoBuHBI OOJBHBIX pEBMATO-
UIHBIM apTPUTOM OKAa3bIBAIOTCSH HETPYIOCIOCOOHBIMHU
yke gepe3 10 yreT mocie Hayana pa3BUTH 3a00IEBaHHUS,
a 80% u3 uX YUCIa MMOCTOSHHO HCIBITHIBAIOT CHIIBHBIC
0011, CYIIECTBEHHO YXY/IIIAIOIIIE Ka4eCTBO KU3HH [1].

CepbesHyIo MpodiieMy COBPEMEHHOH peBMAaTOIOTHU
MPEACTaBISET COO0H CBOEBpEeMEHHAsI AUATHOCTHKA PaH-
HUX apTpuToB. Cpenn pPeBMAaTOIOTHYECKUX OOJBHBIX,
BIICpBBIC OOPATHBINUXCS 332 MEAUIIMHCKOW ITOMOIIBIO,
Ha amOynaTopHoM stane B 41% cimy4yaeB Obutn Hempa-
BIJIBHO JHArHOCTUPOBAHBI pPEBMATHUCCKHE 3a00ieBa-

Hus. JIumb y 49% GonbHBIX OBUIO COBIAJCHUE JUATHO-
30B IOCJIE OCMOTpa crenuanucra [2].

OtnenpHON TIPOOIEMON SABISETCS BBICOKAs CTO-
UMOCTh BelleHUs OonbHBIX ¢ PB. D10 00ycinoBieHo
CJI0)KHOCTBIO W JIOPOTOBH3HON METOJIOB UCCIIEOBAHUS,
a TaKke HEO0OXOAMMOCTHIO MHOTOJIETHErO, a MOPOoH H
MO’KU3HEHHOT'O JICYeHUSI MHOTUX, OCOOEHHO MOJIOJBIX,
MAlMeHTOB C MPUMEHEHHEM JOPOTOCTOSIIUX KOHCEp-
BAaTUBHBIX, OMEPATUBHBIX METO/I0B, CAHATOPHO-KYPOPT-
HOM, COLMAIIBHOM U TICUXOJIOTMYECKON peaduInTaluu.

XapakTep MaTOJIOTHYSCKUX U3MCHEHUH, UX JIOKAIH-
3a0Usl U PaclpoOCTPAHEHHOCTh, 3aKOHOMEPHOCTH BOB-
JCYCHUST Pa3MUUHBIX TPYIII CyCTaBOB OOECIECUHBAIOT
muddepeHnraIbHEIN THarHo3 MEKAY Pa3THIHBIMH PEB-
MaTHYECKAMH 3a00JIeBaHUAMH.

Ocoboe MecTo B mepeuHe 3a00JeBaHUI CyCTaBOB B
CBSI3U CO CIIO)KHOCTBIO JIMATHOCTHKH M OCOOEHHOCTSAMHU
KITMHAYECKOW KapTHHBI 3aHUMAIOT KPUCTAIIMYECKHE ap-
TPONATHH, K KOTOPHIM OTHOCHUTCA IpyIIia 3a00JeBaHuH,
XapaKkTepU3yIoIasacs OTI0KEHHEM B CyCTaBaX M OKOJIO-
CYCTaBHBIX TKaHSIX MUKPOKPHCTAILIOB Pa3INIHOTO XUMH-
geckoro cocraBa. (OCHOBHBIC HO30JIOTHIECKHE (OPMBI
BOCIHAJIMTENBHBIX MTOTAAPTPONATHI, aCCOIMUPOBAHHBIX C
JECTIOHMNPOBAHUEM KPHUCTAIUIMICCKUX CTPYKTYp: Iojarpa
(menoHMpOBaHWE KPUCTAIIIOB ypaToB), mupodocdarHas
apTpornatys (JeMOHUPOBaHNE KpHCTAILIOB mupodocdara
KaJIbIIMs) U TUAPOKCUATIATHTHAS apTPONaTHsl (JIeNOHUPO-
BaHHE KPUCTAIIIOB THpoKcuanarura) [1, 3].

OCHOBHbIE HO30/10T'MH
BOCNA/IMTE/NIbHbIX MO/IMAPTPONATUIA

Homarpuyeckmii apTpur (gout, podagra, mogarpa) —
9TO XpOHHMYECKOE Mporpeccupyromiee 3adoseBaHHe
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CYCTaBOB, XapaKTepHU3YIOIIeecs] HapyIICHHEM ITypUHOBO-
ro 0OMeHa ¥ MOBBIIICHHBIM COJICP)KaHHEM MOYEBOH KIC-
JIOTHI B KPOBH, C IOCIEAYIOMINAM OTIOKEHAEM B TKaHIX
HATPHUEBOW COJIM MOYEBOH KUCIIOTHI (YpaToB) 1 00pa3oBa-
HUEM TOJarpUIecKuX TO(QyCOB, OKPYKEHHBIX (prudpoBa-
CKyJIIpHOU TKaHblo. [logarpmueckue Topycsl MpeaAcTaB-
JSTIOT co00it 0€300JI€3HEHHBIE Y3EIKOBBIE 00Pa30BaHNS B
nquamnaszoHe ot 5 MM g0 10 cM, a nepuos hopMupoBaHus
To(hycoB ¢ MOMEHTa JIe0r0Ta 3a0oneBanus — 5—6 netT. Pac-
MPOCTPAHEHHOCTh Mojarpel cocrarmset: 3,9% B CIIA,
10,9% Bo ®pannwmu, 1,4—2,5% B Benukoobpuranuu, 1,4%
B I'epmanuu u 3,2-6,1% B HoBoit 3enanguu [3].
OTnoXeHne MOJarpuIecKuX TOPYCOB B CyCTaBHBIX
U OKOJIOCYCTaBHBIX TKaHSIX COIPOBOXKAAETCS Pa3BHU-
THEM TIOIaTPHUYECKUX apTPUTOB (NOZATPHUUECKON ap-
Tpomatun). B KIIMHWYECKON KapTHHE MOAarpuIecKux
apTPUTOB MpeoliamaoT PEHUANBUPYIONINE OCTPHIC
MOHO- HJTH OJIUTOAPTPHUTHI CYCTaBOB MPEUMYIIIECTBEHHO
HIWKHAX KOHEYHOCTEW — ITFOCHE-(haaHTOBBIM CyCTaB
1-ro manpia U MexQaraHTOBBIA CycTaB 3-ro maiblia.
[Tpu >TOM HE UCKITFOUAETCS BOBJICUEHHE APYTHUX MEIKUX
U KPYIHBIX CyCTaBOB MepU(EepUIecKoro (CycTaBbl KH-
CTH, KOJICHHBIE, TJICYEBBIE, JIOKTEBBIE, TOJICHOCTOHBIE
U Ta300eIpeHHbIe CYCTaBbl) U aKCHAIBHOIO (KpecTHO-
BO-TIO/IB3/IOIIHBIE CYCTaBbl, CyCTaBbl IMO3BOHOUYHHUKA)
cKeJieTa ¢ OBICTPBIM Pa3BUTHEM OCTPOro 0OJIEBOTO CHH-
JIpOMa, TOCTUTAIONIETO MaKCHMyMa B TeueHue 6—12 4 u
MOCIIECAYIOINM XPOHUIECKUM OOJIEBBIM CHHAPOMOM.
[lpu XpOHUYECKOM TEUCHHH Pa3BHBACTCS IMOpaKe-
HHE OpraHOB-MHUIICHWH, B YaCTHOCTH MOYEK, C Pa3BHU-
THEM XPOHUYECKOW MOYEYHON HEAOCTAaTOYHOCTH. B
OTCYTCTBHE JICUCHHS IIPOUCXOJUT YKOPOUCHHE MEXK-
MPUCTYIHBIX IIEPUOJIOB, IPUCTYIIBI apTPUTA CTAHOBSATCS
0oJiee 4acThIMU, YBEIMYUBACTCS WX WHTCHCHBHOCTH U
MIPOJOJDKUTENLHOCTD, BOBJICKAIOTCS «HOBBIE» CYCTaBHI.
[Tpu Bu3yansHOM ocMOTpe oOparmmaer Ha ceOsl BHIMA-
HIE THIIEPEMUS ¥ TUIIEPTEPMUS KOXKH B 00JIACTH CyCTaBa,
00JIC3HEHHOCTH TIPH TANBIAINH 1 00pa30BaHHE YIACTKOB
BBIOYXaHUS Ha ypoBHe To(ycoB [4]. JmutenbHOE BO3-
JeiicTBrue ToQycoB Ha MOAJTEKAIINE CTPYKTYPHI IIPHBO-
AT K TIOPAXKCHUIO MSTKOTKAHBIX AJIEMEHTOB CYCTaBa,
CyCTaBHOTO THAJIMHOBOTO XpsiIlia, MOoJyIeKalieil KOCTHON
TkaHU. OKOJIOCYCTaBHbIE M BHYTPUCYCTAaBHBIC TO(YCHI
BIIMSIIOT Ha ()OPMHUPOBAHKE 3PO3UN — KpaeBoil JeCTpyK-
1Y, KaK TPABUIIO, C YCTKUMH HAPY>KHBIMU KOHTYPaMH.
CraHaapTU3MPOBAaHHBIM U OCHOBOIIOJIATAIOIIMM Me-
TOJIOM BU3YaJIM3allUH 3PO3UH SBJIAETCS peHTreHorpadus,
KOTOpasi UMEET OTPaHUYCHUS B paHHEH NHAarHOCTHKE 3a-
OosreBaHus CycTaBoB. PeHTreHorpadudeckue Mpu3HAKU
MOJATrPHI TPOSBILIIOTCS B ITO3IHEM XPOHHIECKOM ITIepH-
oJie, OOBIYHO BO3HUKAIOIINE HE paHee deM uepe3 6 JeT
[5] nociie Havyana 3a0oyieBaHUS U MPAKTUYECKHU BCET/Ia
MPUCYTCTBYIOT y MAIIUCHTOB C MOJKOXHBIMHU TO(yCaMH.

Kanbuuii-ruipokcuanaTUTHBIA APTPUT, UJIH ap-
Tponatusa (Calcium Hydroxyapatite Crystal Deposition
Disease, CHA Deposition Disease), — 310 3abosieBanne
HESICHOTO T'eHEe3a, XapaKTepPHU3YIOIIeecsl CyCTaBHBIM 00-
JIEBBIM CUHJIPOMOM B COYETAaHUM C OTJIOKEHHEM KpH-
CTaJUIOB TMIPOKCHANATUTA B OKOJIOCYCTaBHBIX TKAHSX,
TJIAaBHBIM 00pa3oM B CYyXOXWJIHSAX, CYCTaBHBIX Karcy-
Jax, CyMKax ¥ CHHOBHAJIBHOW 000JIOUKE.

Boiiesnsiror mepBUYHBIA (MIMOTIATHYECKHIA) U BTO-
PUUHBIN KalbLUH-TUAPOKCHANaTUTHBIA apTputhl. Ilo-
CIICHUN pa3BUBACTCA [P XPOHUYECKOW II0YEYHOU
HEIOCTATOYHOCTH, AU (DY3HBIX 3200I€BaHUSIX COCAMHH-
TEJNIbHOW TKaHW, MOCJie TPAaBMATUYECKUX MOBPEXKICHHUN.
OObI3BeCTBIIEHUE OTIENBHBIX OIYXO0JIeH TakXkKe MpeCTaB-
JsieT co00ii OTI0KEHHE KPUCTAIUIOB THAPOKCHATIATUTA.

Hamnbonee wactoll nokanm3auedl OTIOXKEHHS KpH-
CTaJUIOB TMJpOKCHANATUTA SIBJISETCS IUIEYEBOM CYCTaB,
pexe — OenpenHas KOcTh (OOJIBIION BepTel), JIOKTCBOM
CyCTaB, JIy4e3alsCTHhIA U KOJIEHHBIN CyCTaBBbl, a TaKXkKe
CyCTaBbl KUCTH, CTOIIbl, IOSCHUYHBIM OTJEN I03BOHOY-
Huka. [uapoxcuanaruTHas apTponaTus MOXKET Iopa-
KaTh CYXOXKWINS APYTUX MBIIII], TAKAX KaK CYXOKHITHS
CpeIHel ATOAMYHON MBIIIIBI MK MbII Oeapa. OTio-
JKEHHE KPHUCTAIOB Yalle MPOUCXOAUT Ha PACCTOSHUHU
1 cM OT MecTa NPUKPEIUVIEHUN CYXOXWIUH K KOCTSM.
Kanpungukarsl pa3nudHeIX pa3MepoB U (OPM MOTYT
JIETIOHUPOBATHCA B CYMKaX M KarcyliaXx CycTaBOB.

3aboneBaHue valle BCTPEYaeTCs B CPeIHEM BO3pac-
Te, Yalle y My>K4YHH, IPOTEeKAeT M0 TUITY KaK MOHO-, TaK
U OJUroapTpuToB [6]. MoOXET BO3HUKATh OCTPO WIIH
HMEET XPOHUYECKUN pelINBUPYIOIINI XapakTep. Xa-
paKTepu3yeTcs OTEKOM MATKHX TKaHeH M OrpaHU4YeHH-
€M IOJIBYKHOCTH B TIOPAKEHHBIX cycTaBaX. Bo3MoXxHO
ACHMIITOMAaTUIHOE TeUCHUE 3a00IeBaHMUS.

Busyanuzanus uiu ornpeneieHue 0ObI3BECTBICHHM
HMEET pellarolee 3HaueHUE B YCTAHOBJIEHUN IPUYHHBL
OozneBoro cuHIpoma. Hambosee 4yBCTBUTENBLHBIM Me-
TOJIOM BBISIBJIICHUSI OOBI3BECTBIICHUH CYXOXKUIJIBHO-CBSI-
30YHOTO amnmaparta SBJSIFOTCS PEHTTEHOJIOTHYECKHE
METOJBI — 0030pHAsT peHTIeHOrpa(us U KOMIBIOTEpHAs
tomorpacdus (KT).

Kanbuuii-nupodocharnas aprponatus (IIDA,
Calcium Pyrophosphate Dihydrate Crystal Deposition
Disease, CPPD Deposition Disease, nceBnononarpa, mo-
TUAPTHKYJISPHBIN XOHIPOKAIBIINHO3) — BOCTIAIUTEIILHOE
3a00JIeBaHNE CYCTABOB 110 TUITY MOHO- WJIH OJIMT0APTPH-
Ta C OCTPBIM, MOJOCTPHIM U XPOHHUYECKHUM BapHaHTOM
TEUEHUs, HaXoAfAlleecs IO PaCHpOCTPAHEHHOCTH Ha
TPEThEM MECTE TOCJe PEeBMAaTOMAHOTO apTpUTa U TMOAa-
IPBl Cpelld BOCHAIUTENBHBIX apTPUTOB, YAaCTOTa BCTpE-
4aeMOCTH KOTOPOT'O YBEJIMYUBAETCS C BO3pacToM [7].

Pazeutne IIDPA conpoBoxmaercss o0pa3oBaHHEM H
JETIOHNPOBAaHNEM KPHCTAJUIOB AWUTHApaTa mupodocda-
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ta kanpnusa (JAIIDK) B cycTaBax m pa3BHBAIONIETOCS B
CBSI3U C OTHUM BOCIAJIEHUS] IMMYHHOTO Xapaktepa [8],
TMICEBIOIOIATPUIECKUX (POPM BOCHAIUTENBHBIX apTpH-
TOB [9], a TakKe BO3MOXHBI BAPHAHTHI OECCUMITTOMHOTO
tedueHus 6osne3nu [10]. HanbGonee yacTo mopakaeMbIMU
CyCTaBaMH SBIISIOTCS KOJICHHBIE, 32 KOTOPBIMU CIIETYIOT
CYCTaBBbI BEpXHUX KOHEUHOCTEH, Ta300€APCHHBIN CyCTaB
Y CYCTaBBbI CTOIIBI, a TaKXke JOOKOBBIN cumpus [11].

Knunuueckas kaptuna IIMA npu ocTpoM TedeHUU
4acTo cXoXa C MoJarpu4eckoil (mcesgomnonarpa) ¢ 6o-
Jiee MPOJODKUTENBHBIM MEPUOIOM Pa3BUTUSI U MEHEe
BBIPQXKEHHBIM 00JIEBBIM CHHApOMOM. [Ipu sTOM B 00-
JaCTH TOPaKEHHOI'0 CyCTaBa MOXKET OTMeYaTbCs TH-
nepTepMuUsi, TUNIEPEMUS, MPUIYXJIOCTh U YIUIOTHEHUE
MArkux Tkanedd. Octpelii npuctyn [IDA moxer compo-
BOXKJATbCS JTUXOPAAKOH.

XPOHUYECKOE TEUEHUE XapaKTEePU3yeTCs] MEHEE BbI-
PaXXE€HHON KIMHUYECKOW KapTUHOM, PEAKHWM BOBJIECYE-
HHEM B MATOJOTUYECKUH MPOIECC MACTHO-(PaTaHTOBBIX
CyCTaBOB, OTCYTCTBUEM BHECYCTAaBHBIX CHMIITOMOB, a
TaKke yTpeHHel CKOBaHHOCTHIO. Ha ¢oHe xpoHmdecko-
T'O TEYCHUS BO3MOYKHO IOSIBIICHHUE OCTPBIX IPUCTYTIOB.

[Ipu oCJ0XKHEHHOM TEYEHHWH BO3MOXKHO MOSABJICHHE
JIECTPYKTUBHOM (peBMaTOMIHONONO00HOI) (opMbl, Tpe-
Oytomeil au(pepeHaIbHOl THaTHOCTUKH CO BCEMH
SPO3UBHBIMU aTPONATUSAMHU, a TaKXkKe ¢ IceBJOHelpomna-
THYECKOW apTpOoNaTHEH, OTIMYAIOIICHCS MOBBIIEHHON
YYBCTBUTEIBHOCTBIO IPU MaJbIAlMM U OTCYTCTBHEM
SIBHOW HEBPOJIOTHYECKOW CHMIITOMATHKH. PeBMaTon iHO-
noj00Has U TceBJoHeponaTnyeckasi GopMbl IpeCcTaB-
JSIOT CYIIECTBEHHYIO JUarHOCTUYECKYIO POOIIeMy.

[Tpu octpom mpuctymne, 0coOEHHO MPU MOHOAPTPHU-
T€ KPYITHOT'O CYCTaBa, B psJie CIy4yaeB MOXKET pa3BUTHCS
CENTUYECKUH apTpHUT. B 3THX cilyyasx UMEIOT 3HaUeHUE
HaJIM4YKe Yy OOJBHOTO MOJA0OHBIX IPUCTYIIOB B IPOLLIOM,
OTCYTCTBHUE «CENTHYECKUX» CIIBUTOB B KPOBH, 3aMETHO-
rO BIHUSHUS aHTHOWOTHKOB, a TaK)Ke XapaKTEePHBIC H3-
MEHEeHHs Ha peHTreHorpammax. llosBieHue ocTporo
CHMHOBHUTA BCErza JOJHKHO MPUBOAUTH K PACCMOTPEHHIO
CENTHYECKOTO apTpUTa B KadecTBe AuddepeHInaIbHO-
ro AuarHo3a.

METO/Abl UHCTPYMEHTA/IbHOM
U NABOPATOPHOW AUATHOCTUKU

Benymee mecTo B OHArHOCTHKE KPHUCTAJUTMIECKUX
apTpONaTHii 3aHMMAIOT JIy94eBbIE METONBI HCCIEIOBa-
HUS, KOTOpPHIC BKJIIOYAIOT B ceOs peHTreHorpaduio,
tomorpadudeckue meronsl Busyanmsanuu (KT u mar-
HHUTHO-pe30HaHCHYI0 ToMmorpaguio (MPT)), a Taxke
yIbTpa3BykoBoi MeTox uccienosanus (Y3M). Ocoben-
HOCTH BU3YaJIBHBIX HPOSBICHHUH ONpPEAENeHHBIX (opM
KPUCTAIUIMYECKHX apTPOIATHI ONPEAeIIOTCS XUMHUYe-
CKHM COCTaBOM KPHCTAJIJIOB.

Komnblorepnaa tomorpadus. Kpucramis: ypa-
TOB, MPUBOJANINE K (OPMHUPOBAHUIO TMOAATPUYECKHX
TO(YCOB, IPU HOOA2PpULeCKOM apmpume peHTTeHOHeTa-
TUBHBI, T03TOMY Tipu peHTreHorpaduu u KT kocTHbIe
M3MEHEHUs] B MECTaxX OTJIOXKEHUS TOPYCOB UMEIOT BHUJ
KpaeBOW JINTUUECKON AECTPYKLUHUHU C YETKUMH KOHTYpa-
Mu — aposud. [locnennne mpu momarpudeckoi apTpo-
MATHH UMEIOT OKPYTIIYI0 WIIM OBaJbHYIO (OpMYy paz-
JUYHBIX pa3MepOB M COMIPOBOXKIAIOTCS TIEPHOCTAIBHON
peakiei B BUJe TOHKOTO 000/1ka KOCTHOHM TUIOTHOCTH,
OKPYKaroIIEeTO IMOJTHOCTHIO MM YaCTUIHO MATKOTKAHBIH
KOMIIOHEHT Todyca.

Bosbmiast mpoTsS»KEHHOCTh U BBIPAXKEHHOCTh BHYTPH-
CYCTaBHBIX TO(QYCOB, a TakXe OOJbIIasi AIUTEIEHOCTD
nporecca MPUBOAAT K PACHPOCTPAHEHHOW OOLIMPHOI
JECTPYKIMN COWICHSIONIMXCSI CYCTaBHBIX ITOBEPXHO-
creifl. Ilpn mapaapTuKyJsIpHON JOKanu3amuu Todyca
JUINTETIBHO COXpaHseTCsl OOBIYHAS IIMPHHA CYCTABHOM
1IeNd, TTOCKOJIBKY UX OTJIOKEHHE Ha YPOBHE THAMHO-
BOT'O Xpsillia IPOUCXOAUT HE MO BCEH €ro MOBEPXHOCTU
OJIHOBpeMeHHO. [Ipn HapyIIeHnn KaiblueBOro Merado-
Ju3Ma B TOycax MOTYT BH3YaIIU3UPOBATHCS KaJIbIIUHH-
pOBaHHBIC BKITFOUCHHUS.

IIpu HeGoIBIINX pa3Mepax KOCTHBIE Je(EeKThl MO-
TyT HAIIOMUHATH 3PO3UHU NIPU PEBMATOUTHOM apTPUTE,
MICOPUATHYECKOM apTpuTe, Kajabluui-nupodocdaTHoi
apTponaTUU WIM KHUCTBI, HE HMEIoUue crenuduye-
ckux miposiBiiennid. [Ipu npumenennu KT ¢ ucnonb3o-
BaHHEM PEHTTCHOBCKOTO W3ITyUEHUS OJIHOW SHEPTHUU
rmofarpuIecKue TOPYyCHl BRITIBIIAT KaK HU3KOIUIOTHBIE
KOCTHBIE JTIe(DEeKThI ¢ 0oJiee TOUYHBIM (TI0 CPABHEHHIO C
peHTreHorpadueil) onpeeIeHueM pacpoCTpaHeHHO-
CTH, JIOKQJIHM3AIMM U XapakTepa NepHoCTaIbHON pe-
aKIHK, a TaKKe ONpe/leJICHUEM KalbIIMHUPOBAHHBIX
BKJIFOUEHHH MIPU HapYyIICHUH B TO(dycax KalbLIUEBOTO
MeTabonu3ma.

B mocneanee aecaruierve B KIMHUYECKOW Mpak-
TUKE CTaja HUCIOJb30BaThCs NByXdHepreruueckas KT
(DECT) — moauduuupoBaHHas KOMIIbIOTEPHAs TOMO-
rpadusi, OCHOBaHHASI HA HCIIOJIb30BAaHUN PEHTTCHOBCKIX
nmydel Hu3KoW u BbICOKOH 3Hepruit (80 u 140 kB) mus
MOTYYeHUs N300paKeHUH pa3IMIHBIX THIIOB TKAHEH.

Pernctpanus pa3HuIs! B ocnabIeHNH peHTTe€HOBCKO-
0 IyYKa ypaTaMi U KOCTHBIMH OallkaMH, JOTIOTHEHHAS
[BETHBIM KOAWPOBAHHWEM YPAaTOB M KaJIbIIHS B CyCcTaBax
1 OKPY’KAIOIINX TKaHSX, MMO3BOJSIET C BEICOKOW TOYHO-
CThIO O0ecreYnBaTh UACHTU(UKAIIUIO COJICH ypaToB in
Vivo BHE 3aBUCHMOCTH OT UX Pa3MEpOB U JIOKATH3ALIUH.

Hannsiit Meron asyxsneprerndeckoir KT, obecre-
YiBas KaYE€CTBEHHYIO M KOJIMYECTBEHHYIO OIIEHKY KpPHU-
CTAJJIOB MOHOYpaTa HAaTpHs, IOKa3bIBAET XOPOIIYIO
YYBCTBUTENIHOCTh U CIEUU(UIHOCTh B MPOTHOZUPOBA-
HUU TOJAArphl MO CPaBHEHUIO C aHAJIM30M CHHOBHAJIb-
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HOH >kunkoctu. YyBcTBUTENBHOCT, MeToma 85—100%,
cnermduaHocTh 83-92% [12, 13].

OTnOKEeHU KPUCTAIIOB THAPOKCHANIATHTA M Kallb-
MUA-MAPOPOCHATHBIX KPUCTALIOB  TPH  2UOPOKCU-
anamumuom apmpume u Kaavyuti-nupogpocpammom ap-
mpume COTPOBOXKAACTCS (POPMUPOBAHIEM XOHAPOKAIb-
IIHO34, TI03TOMY PEHTI'€HOJIOTHYECKHE METOIbI 00mana-
10T BBICOKOH YyBCTBUTENBHOCTBIO B UX BbIsIBIEHHUU. [Ipn
pentrenorpadun xouapokansiuHo3 (XK) mpossusercs
B BUJI€ TOUECUYHBIX U JTMHEHHBIX y4aCTKOB OOBI3BECTBIIC-
HUI B IPOSKIIMU THATUHOBOTO ¥ (PHOPO3HO-BOJIOKHHCTO-
ro Xpsma. TUITHYHbIe MecTa JIOKaIH3aliuy KaJbIHHATOB
BKJIIOYAIOT (pHOPO3HO-BOJOKHUCTYIO TKaHb MEHHCKOB
KOJICHHOT'O CYCTaBa, TPEYTOJIBHBIN XPSIICBOH IICK JTyde-
3aIICTHOTO CyCTaBa, AUCK BHCOYHO-HIDKHEUEITIOCTHOTO
CyCTaBa, a TAaK)Ke MEXKIIOOKOBBIH JHICK.

Pentrenorpadus 10 HACTOSIIETO BPEMEHH OCTACTCS
BOCTPEeOOBaHHBIM METOJIOM B BBISIBJICHUH XOHPOKAJIBIIU-
HO3a, IIPH 3TOM B IyONUKanusx o0CykKIaloTcs BOIPOCHI
PacIpoCTPaHEHHOCTH U JIOKAJIHM3ALUKN XOHIPOKAIBIIMHO-
3a. Tak, A. Abhishek u coast. (2012) mpoBenu peHTreHo-
rpaduuecKoe UCCIIeIOBaHNE KOJIEHHBIX, Ta300eIpEeHHbBIX
CYCTaBOB U CyCTaBOB KHCTE€H Cpeiu pernpe3eHTaTUBHON
rpynmnsl 13 3 170 nobposonbueB [14]. [puznaku XK
Obutn BoLsBIIEHBI Y 428 (13,7%) yenoBex. Haubonee ua-
cToil nokanuzanued XK Obu1 kosieHHBIH cycTtaB (8%).
ITpu 3TOM ero HHOPO3HO-BOIOKHHUCTHIN XPSIIl TOPAKAIICST
qame (88,5%), yem ruaauHoBbIH (55%), 1 Jaie B JiaTe-
panbHbIX acnekTax (89,1%), uem MennanbHbIX (74%).

Pacnpocrpanennocts XK B s1yde3anscTHOM cycTaBe
cocraBuia 6,9%, TazobeapeHHoOM cycTaBe — 5%, J100Ko-
BoM cuMmduse — 3,6%, macTHO-(aIaHTOBOM CyCTaBe —
1,5%. Bo3pacT mamnueHTa He KOppelupoBal C JIOKaJU-
3anueit XK B TMajJlHOBOM Xpsillie MO0 CPaBHEHHIO C (u-
OpO3HO-BOJIOKHUCTBIM XPALIOM.

PenTreHONOrNYECKN KPUCTATITMIECKAE OTIOKCHIS BU-
3yaNu3HpYyIOTCs B BU/IE OECCTPYKTYPHBIX YUaCTKOB YILIOT-
HEHWsI, pa3MIHBIX MO pa3Mmepy H IoTHocTH. OKoiocy-
CTaBHBIC KaJNBIMHATHI MMEIOT JWHEHHYIO, TPEYTONBHYIO,
OKPYTIIYIO WIIM OBAIBHYIO (POPMY H JIOKAIM3YIOTCS COOT-
BETCTBEHHO MECTY TPHKPEIUICHHs CYXOXWIus. bompmme
OITyXOJIETIOOOHBIE YYACTKH KABIIMHAIIMHA HMEIOT MECTO Y
0OJIBHBIX XPOHUYECKOI MMOYEYHOM HETOCTATOYHOCTHIO WITH
T y3HBIMU 3a00JIEBaHUSIMU COCTUHUTETBHOM TKAHH.

ITpu ocmeoapmpo3ze pacnpoCTPaHEHHOCTh OTJIOXKE-
HUH KaJbUU(UKATOB B TKAHSAX TOJEHOCTOIHOTO CycCTa-
Ba cocrtasisier 51,3% [15], meueBoro cycrasa — 98,9%
[16], Taz00eapenHoro cyctaBa — 96,6% [17] u kojeHHO-
ro cycrasa — 94,3-100% [17, 18].

KommeroTepHass ToMorpadusi IMeeT BBICOKHE ITOKa-
3aTeNN YyBCTBUTEIBHOCTU U CIICIHU()UIHOCTH IPH IHa-
THOCTHMKE KaJIbIIMHO3a TKaHel cyctaBa. Tak, B pabote
M. Devyani u coart. (2014) npu UCIIOIE30BaHUH OJHO-

u aByxsHeprerudeckoil KT Oplio mpoaemMoHCTpupoBa-
HO Hanmuue kpuctamios JIIPK cpa3y B HecKompKHX
CTPYKTypax KoJeHHOro cycrasa [19].

B 2013 r. S. Touraine u coaBT. MPOBEJH HCCICIOBA-
Hue metogoM KT Beicokoro pazpemieHust 68 KOJEHHBIX
cycraBoB (34 mapbl CyCcTaBOB) OT IIOCMEPTHBIX JIOHO-
POB, CpPETHUX BO3pACT KOTOPHIX cocTaBisil 84 rona. Pe-
3yJIbTAThI MMOKA3aIH HAJIMYUE KAIbIU(PUKATOB GHOPO3-
HO-BOJIOKHUCTOTO Xpsimia B 34% ¥ rHaMHOBOTO XpAIa
KOJIEHHBIX cycTaBoB B 21% kojeHHbIx cycrtaBax [20].
DTO WCchenoBaHUE TAaK)Ke BBISIBUIIO BHICOKYHO PacIpo-
cTpaHeHHOCTh omioxeHuidl JIIPK B okonocycTaBHBIX
TKaHSAX 0OJbIICOePIIOBON KOCTH.

Bonee mmpokoe KT-uccienoBanue KOJIEHHBIX CY-
CTaBOB Tpymnmbsl u3 608 MaluueHTOB, MPOBEICHHOE B
SInoHuu, MPOJEMOHCTPUPOBAIO YETKYIO KOPPENALHUIO
Mexay npucytctBueM kpuctamuioB JIOK u rioybunoit
JIETeHEepalui XpsAlla B KOJEHHOM CyCTaBe, IMOATBEPXK-
Jasi MHEHHUE, YTO OTJIOXKEHHE KPHUCTAJUIOB CBSI3aHO C
ucToHYeHHeM xpsma [21]. OmHako 1enecoodpa3HoCTh
UCHOJIb30BaHUSA JAHHOM MOJAJIBHOCTH B CBS3M C HaJlU-
YHeM JIy4eBOH Harpy3Ku, CTOUMOCTH, a TaK)XXe B CBA3U C
Borpocamu TogHOCTH KT TpebyeT TomoIHUTENBHBIX He-
CIIEZIOBaHMH, HANPaBICHHBIX Ha 00OCHOBAaHHUE TOCTYII-
HOCTH 3TOTO METOJ/Ia B JJUATHOCTUKE KPUCTAILUTUICCKUX
aptponatuii (1 B BoisiBIeHHN XK) [22].

MarautHo-pe3oHaHcHasi Tomorpagms. Cpenu
KpucTaudeckux aprponatuit MPT oGnanaeT BeIcokoit
WH(POPMATUBHOCTHIO B TMAaTHOCTUKE TOAATPHI HA OCHO-
BaHUM BHU3YyaJH3allMd KaK TeTEPOreHHOTO0, MpeuMylie-
CTBEHHO runounTencusHoro B T2 BU u FSat Todyca,
TakK ¥ pubpo-BacKyIIpHOU TKaHU, OKpYXKaroliel Todyc,
OTYETIMBO BHU3YaJIM3UPYEMBI MOCIe KOHTPACTHOTO
ycunenns. Ogaako MPT penko mpumeHsieTcst Jisl BH-
3yalu3alyy KpUCTAUIOB IPU APYTUX KPUCTAJUIMYECKHX
apTponaTusx (CHIPOKCHANATUTHOW M KaJbLUH-IIUpO-
(docdarHOi apTponmaTHH) BCIEACTBHE TOTO, YTO KpH-
CTAJUTMYECKHUE CTPYKTYPHI HE (POPMUPYIOT CUTHAI.

Ucnone3oBanue MPT B kauecTBe MeTONa BU3yalu-
3allUU B YCIIOBUSX, CBSA3aHHBIX C OTJIO)KEHUEM KpHUCTaJl-
noB JI[I®OK, gacto mpuBOAUT K OMHOOYHOMY JHArHO-
3y [23]. HeuysctButensHocts MPT Kk 0OHapyXeHHIO
CoJIepKaIUX KaJTbIIMHUPOBAHHBIX KPUCTAIIOB B Xpsi-
IeBOM TKaHM OBLTA MOATBEPKACHA HCCIEAOBaHKMEM B.
Dirim u coart. (2012), mokazaBmumu, 4T0 IpH UCTIOJIb-
30BaHMH MarHUTHO-PE30HAHCHOTO ToMorpada ¢ Hamps-
JKeHHOCThIO moJist 1,5 T Obuto mpomymieno 75% nemno-
sutoB JII®PK mpu nccienoBaHuu TPYMHOTO KOJIEHHOTO
cycraBa [24]. B cBsi3u ¢ 3TUM 000CHOBAHO MPOBEICHUE
00JIbILIETr0 KOJIMYECTBA UCCIEAOBAHUM AJIs ONIpeesIeHUs
BO3MOXXHOCTE MeTo0B MP-IHarHoCTUKM mOpu KpH-
CTAJUIMYECKUX apTPONaTHUAX JUIsl HCHOIb30BAHUS METO-
Jla B pyTUHHON AUAarHOCTHYECKON TMpPaKTUKE.
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CaeToBbIe MeTOABI MCCJIeI0BAHUSA (CBETOBas MH-
KPOCKOIIUS, TOJIIPU30BaHHAs ~MHKpOCKomws,  (ha3o-
BO-KOHTPACTHasi MUKPOCKOIIMS) B HACTOSILEE BpeMs SB-
JSFOTCS 3TAIOHOM B 0OHapyxeHnu kpuctamuioB [ITDK
B CHHOBHAJILHOU JKUJIKOCTH TIPU JTUATHOCTHKE OOJBHBIX
I1DA [25]. IIpu IIOA xpucTtamisl MOTYT OINPEAEIATHCS
B CHHOBHAJILHOW JKUJIKOCTH JJaK€ B paHee HEe BOCIAJISB-
HIeMcsl CycTaBe, 4To XapakTepHo U nipu nogarpe. C oqHoi
CTOpOHBI, (heHOMEH 00pa30BaHHA U MEPCHUCTUPOBAHUS
KPHUCTAJUIOB B CycTaBaX KpaiHe CTOMKHHA M HE 3aBHCUT
0T cTaguu U nepuona 6oneznu. C Apyroi CTOPOHBI, Kpu-
cramel JAIIOK o6nagaroT ciaabbiM dydenpenoMiIeHHEM
WA COBCEM HE IMPENOMIISIOT cBeT [26]. DTo o3HaYaer,
YTO OHU IUIOXO BH3YAJIH3UPYIOTCS U TpeOyeTcs OONMBIIHT
omBIT ¥ BpeMs (mpocMoTp He MeHee 30 mosel 3peHus), a
MHOTJa ¥ CIeUalIbHAs OKpacka Ha kanbuuil. Hermpemen-
HBIM YCIIOBHEM Ui Bu3yanusauuu kpuctamios HIIOK
SBTISICTCS. UX BBICOKAsi KOHIICHTPAlMs B CHHOBHATBbHOU
xunkoctd. Huskag xonnentpanusa kpucramios JAIIOK
B CHHOBHAJIBHOW JKUJIKOCTH MOXKET MPUBECTH K OTpHIIa-
TEJILHOMY Pe3yJbTaTy, BCIEICTBUE TPYAHOCTH UX OOHa-
PYKEHUs B OTHOM 00pasiie CHHOBHATbHON )KUAKOCTH.

YabTpa3BykoBas auaranocruka. Ha ceronHsamHui
JIEHb HE BBI3bIBAET COMHEHHUs akTyalbHOCTh Y3U B ap-
TPOJOTMHM B KadecTBE HEMHBA3WBHOIO M 0OE30MaCHOI0
MeTona, 00Namaromiero BBICOKOW WH(OPMATHBHOCTHIO
U SBJISIOLIETOCS LEHHBIM MHCTPYMEHTOM AMAarHOCTUKHU
JUIsL TOYHOM OLIEHKM BHYTPHUCYCTAaBHBIX M MapaapTUKY-
JSIPHBIX CTPYKTYp, BOBJIEUEHHBIX B IIUPOKUH CIIEKTp
peBMaTHUYECKUX 3a00JICBaHMIA y B3POCIIBIX U JIeTei [27].
B coBpemeHHOI auTepaType MUpOKO OCBELEHBI BOIIPO-
Chl YJIBTPa3ByKOBOHW JAMArHOCTHKHU TPU HCCIICJOBAaHUU
OonbHBIX PA, BKITIOUasi OIICHKY TOJIIMHBI U XapakTepa
BaCKyJIIpU3ali CHHOBHAILHONW 000JI0YKH, U3JIaralluch
BOTIPOCHI OIICHKH COCTOSIHUSI CHHOBHAJLHON TKaHU MPH
XPOHHUYECKUX apTPOMATUSIX U AKTUBHOCTH BOCIIAIUTENb-
HOTO Tporiecca [7, 23, 28-32].

Hapsiny ¢ ykazaHHoOW 007acTbi0 HCIOJIB30BaHUA
V3U B apTposioruu, TUTEpaTypHble JaHHBIE TOCIEIHEr0
JECSTUIIETUS CBUAETENBCTBYIOT O BO3pacTaroliell posin
yJIbTpa3ByKa AJIS UCIOJb30BaHUS B TMATHOCTUKE KPH-
CTAJUIMYECKUX apTpPONaTHi C NMPUBEAECHUEM NAHHBIX O
BBICOKOH JTMarHOCTHYECKOH 3((EKTUBHOCTH METOla B
BBISIBJICHUM KPUCTANIMYECKUX JEMNO3UTOB MAaJbIX pas-
MepoB [7, 23, 28-32]. YnpTpa3ByKoBash BU3YyaTH3aIUs
TKaHEH OCHOBAaHAa Ha aKyCTHMYECKOM COIPOTUBICHUU
TKaHEH C OTpaXCHHEM UMH YJIbTpa3ByKa 1 (JOPMHPOBA-
HHEM H300paXeHUS UCCIETyeMOro 00bheKTa B KauecTBE
aKyCTHUYCCKHUX OTPaKEHUH. DTO IMO3BOJISIET JIydIe Aud-
(hepeHIMPOBaTh KPUCTAUIMIECCKUE TelIa OT OKpYy’Karo-
IMX TKaHel (TMaJMHOBBIN XPAIl, CHHOBHANIbHAS KH/I-
KOCTh U JIp.) 3a cueT OOJIBIIEr0 YHcia OTPAXKEHHBIX OT
HUX aKyCTUYECKUX CUTHANOB [32].

[Ipu nooacpuuecxoui apmponamuu Y3U npumeHs-
€TCsl HEe TOJIBKO JUISA ONpeJelieHHs] BHYTPHUCYCTaBHOTO
BBINOTA, KOTOPBIH OTMeUaeTcs B pa3indHble (a3bl Teue-
HUs 3a005IeBaHUs, HO W JUIS BU3yaJIM3alus TOQYCOB H
YTOYHEHUSI COCTOSHUS THAIMHOBOTO Xxpsia. Todycsl B
YIIBTPa3BYKOBOM OTOOPa)KEHHH XapaKTEePU3YIOTCA Kak
reTeporeHHble, MPEUMYIIECTBEHHO THUIEepIXOreHHbIE
o0pa3oBaHusi, KOTOPbIE MOTYT OBITh OKPYKEHBI Oojiee
TUIIO’XOT€HHBIM TOBEPXHOCTHBIM 0001KOM. Takxke K
MpU3HaKaM NoJarpbl OTHOCST THIIEPIXOT€HHYIO IOBEPX-
HOCTb THAJIMHOBOI'O XpSIa B OTIIMYUE OT JIOKAIU3ALUU
TUIIEPIXOT€HHON JIMHUU B TOJIIIE CYCTaBHOTO Xpslla,
YTO UMEET MECTO MPH KaTbIUH-upodochaTHoOi apTpo-
marwu [33].

[Tpn Y31 MOXHO BU3yaIM3MpPOBATH THUIIEPIXOTEH-
HbI€ TOUECUHBIE U JIMHEMHbIE YYaCTKU B MPOEKLUU M-
KHX TKaHEH, SBJICHUE «CHE)KHOU OypH» B CHHOBHAJILHON
JKUJIKOCTH 32 CUET HAJMYWS MEJKHX OKPYTJIBIX YacTHIL
pa3IUYHON 3XOT€HHOCTH, a TaKXkKe IPo3ut0 KocTeil [33].
Oxpy>karomasi BoCIaINTEIbHBIN Ipoliecc GpuOpoBackKy-
JsipHAs TKaHb MPUBOAUT K HATUYHIO [[BETOBBIX JIOKYCOB
MIPH UCTOJIB30BAHUU IIBETOBOTO JIOMIUIEPOBCKOTO Kap-
TUPOBAHMUSL.

O BBICOKOI TouHOCTH Y3U B BHISIBICHUH TOJarpuye-
CKUX TO(YCOB H3I0KEHO B padore M. Gruber u coabT.
(2013) [31]. UccnenoBanue 21 mamuenTa ¢ KIMHAYECKU-
MH TI0I03PEHASMH HA XPOHHIECKYTO HITH OCTPYIO (POPMBI
nojarpsl B 37 cycTaBax IOKa3ajO COINOCTaBUMYIO UyB-
ctButenbHOCTh MeTos10B DECT (67,6%) n Y3U (64,7%).

PasnuvHbIe BapHaHTHI BU3YaIbHOM KapTUHBI KAJIbITH-
(ukanuii BHyTPpUAPTUKYISPHBIX M MApaapTUKYISPHBIX
CTPYKTYp, IO 1aHHBbIM Y3V, OuCHIBaIOTCS NPH THIPO-
KCHAIaTUTHON U KajbLuil-upodocdarHoit apTponaTu-
sx [7, 28, 34-36].

Tak, y O0JIBHBIX C 2UOpOKCUANAMUMHOL aPMPOnamu-
el OBUTO BBIACICHO YeThIpe MOpdoioruueckue GHopmbl
KaJbIU(PHUKANN CYXOKUIUIA: Tyroodpa3Has (THIIepIXo-
TeHHas J1yra ¢ IIMPOKOH aKyCTHUECKOH TEHbIO), y310Bas
(emMHUYHBIN THIIEPIXOTCHHBIH odar 0e3 aKyCTHYeCKOM
TeHu), PparMeHTapHas (1Ba WU 00JIee THIIEPIXOTCHHBIX
ouara ¢ win 0e3 aKyCTHYECKOW TeHH) W KUCTO3Has (TH-
MEPIXOTEHHAs TMOJI0CAa C aHAXOTEHHBIM MJIM HU3KO3XO-
TCHHBIM COJCP)KUMBIM). ¥Y31I0Bas, (parMeHTapHast U KH-
CTO3Hasi GOPMBI CBSI3aHBI C OCTPOl CUMITOMATHYECKOM
¢$azoii KanpUU(UIMPYIOUIETO TEHIMHUTA, B TO BpeMs
Kak ayroBas (opma Oosblie COOTBETCTBYET XpOHHYE-
cKkoit mim 6eccumnToMHoM aze [36].

Hnsa Busyanuzauum nenozutoB JAIIOK mnpu uc-
CIICIOBAHUU TMAIMEHTOB C KaibOui-upodocdaTHOi
aprponatueid A.S. Ellabban u coasr. (2011) OblH
MPeIUIOKEHbI CIEeNYIOIINe YIbTPa3ByKOBbIE KPUTEPHH.
Kpurepwuii [: ToHKHE THITEPIXOT€HHBIE TOIOCHI, PACTIONO-
JKEHHbIE[1apajIeIbHOIOBEPXHOCTUTHATTMHOBOT O X PSILLIA;
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kputepuil Il — «TOoUeuHBI NATTEPH», COCTOSIIMA U3
HECKOJIbKMX TOHKHMX CBEPKAIOLIUX TUIIEPIXOI€HHBIX
y4yacTkoB; kputepuil [II: omHOpOIHBIE THIIEPIXOTEHHBIE
y3JI0BbI€ WJIN OBAJIbHBIE OTJIOKEHUSI, YaCTO MOJIBUKHBIE,
JIOKAJIN30BaHHBIE B CyCTaBHBIX CYMKax U 3aBopoTax [37].

B sroit xe paboTe pe3ynpTaThl mpoBeneHus Y3U
60 manueHToB ¢ BBIIOTOM B KOJIEHHOM CYCTaBe I10Ka-
3aM cienyromyo Kaptuay. Kputepuit 11 Obi1 BBISIBIEH
y 30 manueHToB (Kak OTAenbHO y 21 manueHTta, Tak U
B coueTtaHuu ¢ kputepuem | u (wnn) kputepuem Il y 9
MAUEeHTOB), OTAeNbHO KpuTepuil 111 ObuT BhIsBIEH y 2
nanuentoB. Kpurepuit 11 O6bu1 BhsiBIeH y Beex 18 ma-
LMEHTOB, UMEIIUX npu3Haku XK myde3anscTHOro cy-
CTaBa, 4TO JEJIaeT ero caMbIM pacnpocTpaHeHHbIM. [Ipu
Y3U neno3utst JAIIOK npencraBieHbl THIEPIXOTEHHBI-
MU BKJIIOYEHUSMHU C YETKOH aKyCTHYECKOH TEHbIO MpHU
ux quamerpe 6onee 10 MM. OTHAKO MOSBJICHUE aKyCTH-
YEeCKOW TeHH BO3MOJKHO YK€ Ha paHHEH cTajuu 3a0oIie-
BaHMUS [IPH IUAMETPE KPUCTAJUIOB 0 2—3 MM.

IMpu Busyanuzanuu neno3uros JIIDK naubonee ua-
cTo BcTpedaercst Kputepuil 11 BHyTpu XpsiieBoi TKaHU
M cyxoxxunuii cycrasa [38]. Bonee Toro, ¢ momouibo
Y3U 65110 NpOIeMOHCTPUPOBAHO YCIICIIHOE BHIABICHHUE
kpuctaiios AII®OK B nepuapTUKyISApHBIX TKAHAX, KOTO-
pBIe HE BU3YaIIM3UPOBAIUCEH peHTreHonorndecku [39].

B xone mpoBeneHHBIX HCCIEIOBAHHUN YIIBTPa3BYKO-
BOIl MeTOJ MoKa3aJl JOCTaTOYHO BBICOKHME IOKa3aTelu
YyBCTBUTEJNBHOCTH W crnenuduynocta (ot 60-85 mo
90,6—100% cootBetcTBeHHO [29, 30, 34, 37, 40]), a Tak-
e YCICITHOE BBISIBIICHUE KPUTEPUEB OTIIOKEHHI JIETIO-
sutoB JIIDK [34, 37]. OmHako ¢pakTHUECKH YYBCTBH-
tenpHOCTH Y 3 mpu oOHapyxenun JJI1DK Bapsuposana
B 3aBUCHUMOCTH OT UCCIIEyEMON CTPYKTYpPBI B TIpeIenax
ot 34% (cyxoxumnue) 10 80% (THaTMHOBBINA XPSII).

Huzkass 4yBCTBUTENBHOCTb B BBISIBJICHUU KaJbIIH-
HATOB HA YPOBHE CYXOXHWJINH, BEPOSITHO, 00yCIIOBIIEHA
MO3/IHUM BOBJIEUEHUEM 3THX CTPYKTYp B NaTOJOrHYe-
ckuii mpouecc. Kpome Toro, Hu3Kas 4YyBCTBUTEJIHHO
yJIbTpa3ByKa B OTHOILIEHUH BU3YyaJIU3alliU KAJIbLIUHATOB
B TKAHSIX CYXOXXHIIMI MOXeET OBITh CBsI3aHa C UX BBICO-
KO 3XOTr€HHOCTbIO WJIM MO3IHUM BOBJIEUEHUEM B MATO-
nmormyeckuit mporecc [35].

[TokazaTenu 4yBCTBUTEIBHOCTH B BBISIBIEHUHM XOH-
JIPOKATBIINHO3a BapbUpOBaINCh OT 55-81% mia tu-
anuHOBOTrO Xpsama u a0 68—100% mis Gubpo3Ho-Bo-
JIOKHUCTOTO Xpsma. Hawumydmme auarHOCTHYECKOU
MoKa3aTeNy ObUIM TOCTUTHYTHI MIPU BHU3YyalHM3alllud He-
MOCPEICTBEHHO XPANICBON TKaHW, 0ojiee YeM B OJHOM
CycTaBe.

Otnoxenust JJIIOK Ha MOBEpXHOCTH TMAIWHOBOTO
Xpslla MOTYT UMHUTHPOBATb BUJ «JBOMHOTO KOHTYpa»
(B BUAE NOMOJHUTENLHOW TOJIOCH MOBBIIMIEHHOW 3XO-
T€HHOCTH) OTJIOKEHHUH MOYEBOH KHCIIOTHI NPH IMOAA-

rpe [41, 42]. Tak Kak 3Ta KapTUHA CUYUTAETCs Hanboee
cnennpUYecKUM PU3HAKOM IOJIarPhl, BOSHUKAET HE00-
XOJUMOCTh TPOBEACHUS OOJBIIET0 KOJIWYECTBA HUCCIIe-
JIOBaHUN ISl TIOBBIIICHUS TOYHOCTU YJIBTPA3BYKOBOH
JUArHOCTUKHU B BU3YAJIN3allUU KPUCTAJUIMYECKHUX CTPYK-
Typ IpH MOAArpe C LEJIbI0 YCTAaHOBJICHUS KOHKPETHON
HO30JI0THYeCKO# (popMbl mopaxkeHus cyctaBos [43].

3HaueHUsT YyBCTBUTENBHOCTH U CHEUU(DUUHOCTH
V3U Taxke 3aBUCAT OT pedepeHTHOro MeToAa, Hc-
M0JIB30BABIIETOCA B HMCCIEIOBaHUU. Tak, IpUMEHEHUE
B KadecTBe peepeHTHOro MeTona OHONICHH XPSIIEBOI
TKaHH KOJICHHOTO CyCTaBa MPUBOIIIO K 00jee HU3KUM
[IOKA3aTeJsIM YyBCTBUTEIBHOCTH W  CICHU(PHIHOCTH
pe3ynbraToB Y3, uTO MOXKET OBITh CBS3aHO C MPHCYT-
cTtBueM B TkaHH kpuctauioB DK coumkom mamoro
pasmepa [7].

[Tocnennee necaTuneTne B KIMHUYECKYIO MIPAKTHKY
cTana BHEIPSTHCS YJbTPa3ByKoBas diacTtorpadus, B
YaCTHOCTH MPHU MUPPOTHUYECKUX TOPAKEHUIX TICUSHH.

KommpeccuonHast (kBa3ucTaTUdeckasi) anacrorpagus
OCHOBAaHa Ha OIICHKE AJIaCTUYHOCTH TKaHEH IyTeM CpaB-
HEHMS M300paskeHHid 10 U Mmocje uX cokaTvs. Bo3zMox-
HOCTH METO/Ia BapbUPYIOTCA B 3aBUCHUMOCTH OT TOTO,
KakUM 00pa3oM cO37aeTcsi MEXaHMUECKOe HaIpsKeHHe
B TKaHAX (JEHCTBUTEIbHO CTATUUECKUM WJIM JUHAMHUYe-
CKUM C)KaTHEM), M OT METO/1a OLIEHKHU pe3yJjibTraTa. MeTos
MTOKa3bIBaET BBHICOKYIO 3P QEKTUBHOCTL TIPH HCCIIEIOBA-
HHH ITOBEPXHOCTHO PACIIOIOKEHHBIX OPTaHOB, B 0COOCH-
HOCTH MOJIOYHOW W IIMTOBHUIHBIX Xemes3 [44].

Dnacrorpadusi CABHTOBON BOJHOHM (IMHAMHYECKas
anacrorpadus) OCHOBaHa Ha HWCIOJIB30BAHWUHU IIOTIE-
PEUYHBIX BOJH, B OTJIMYHUE OT MPOAOIBHBIX, U3Ty4aeMbIX
JaT4UKaMU B TPaJULMOHHOHN YyJIbTPa3ByKOBOW JUArHO-
cTUKe. MeToJ MPUMEHSETCS] B JUarHOCTUKE IUPpo3a U
BBIPQKEHHBIX (PUOPO3HBIX N3MEHEHH IEYeHH, XOTS s
oOHapy>XeHUsl Hayalla MaTajJorMyeckoro mpolecca ero
HEJIb3sl CUMTaTh HaZeKHbIM. Cepbe3HbIM HEIOCTaTKOM
croco0a ABJIsIeTCS HEBO3MOXKHOCTD IIOJTyU€HHs IByMep-
HOW KapTHUHBI ¢ JOCTAaTOYHOM pa3periaroeii crnocooHo-
CTEIO [44].

[Tokazanust K »ymacrorpaduuy MOCTETIEHHO PACIIH-
pAIOTCH, U YK€ B IOCJEAHUE TOJbl CTAJU MOSABIATHCA
MyOJMMKanyy, B KOTOPBIX NMPUBOIATCS HaHHBIE 00 HC-
IIOJIb30BaHMUU 3J1AaCTOMETPUHU NP UCCIEN0BaHUM MST-
KOTKaHBIX CTPYKTYp Nepu(eprHuecKoro U akCHaIbHOTO
ckenera [45-47]. Tak, uccnenoBanust E.E. Drakonaki
u coanT. (2012) noka3aiau, 4TO JAaHHBI METOJ MOXKET
ObITh Jaxke Ooyiee YyBCTBUTEIBHBIM, Y€M PE3yJbTaThl
MPT wunu B-pexxuma ynbpTpa3ByKa IpH BBISIBICHUU CyO-
KIIMHUYECKUX U3MEHEHHUI MBIIII U CYyXOXKHIIuil [48].

OO6weit mpo6sieMoii 6OIBIIMHCTBA TPOBEACHHBIX HC-
CJIEJOBAaHUH SBIISETCS HEAOCTATOUHAS KOPPEKTHOCTD
METOJMYECKUX ACHEKTOB MCCIIEOBAaHUI — HEOOJbIIOE
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KOJIMYECTBO HCCIICAYEMBIX OOJBHBIX, HEKOPPEKTHOCTh
B Mmoj0ope MaTepualia JUIs CPaBHUTEIbHON XapaKTepH-
CTHKHU TIOJYYCHHBIX pe3yJbTaToOB, OTHOCHTEIBHO He-
00JIPIIIOE KOJIMYECTBO BBITIOMHICMBIX HUCCIICAOBAHUI B
mesom [7].

3AR/IIOMEHUE

JlaHHBle JHUTEPATYPHBIX HCTOYHHKOB CBUICTEIIH-
CTBYIOT O BOCTPeOOBAaHHOCTH Ha CCTONHSIIHHUN JCHb
YIBTPa3ByKOBOTO MCCIICIOBAHUS U HACHTH(UKAINN
KPUCTAJUIMYECKUX CTPYKTYp TpH 3a00JICBaHUSIX CycCTa-
BOB, B YaCTHOCTHU IPU KPUCTAIIUMYCCKUX apTpOIaTUiaXx.
D10 00yCIOBIIEHO (U3NYECKUMU BO3MOXHOCTSIMH Me-
TOJa, 00ECIEeUMBAIOIIEI0 BU3YAIN3AIHI0 3XOT€HHOCTU
KPUCTAJUIMYECKUX CTPYKTYp, HAlW4U€ TUIUYHOM I
KaJbIIUHUPOBAHHBIX CTPYKTYp aKyCTHYECKOH TEHH, a
TaKKe ONpENeIICHIEe TOYHOHM JIOKATU3allMy KajblUHA-
TOB. Bce mepeuncieHHOe 00OCHOBBIBAET HCIIOJIb30BaA-
HHE YJIBTPa3ByKa KadyecTBE IMOJIE3HOI0 MHCTPYMEHTA B
OILICHKE COCTOSIHUSI CYCTaBHBIX CTPYKTYp IIPH Pa3idd-
HBIX BUJIaX TIOPaYKEHUsI CYCTaBOB, B TOM YHCIIE IIPH KPHU-
CTAJUTHIECKUX apTPOMATHSIX.

OnHako Ha CETOMHSAIIHUN JIeHb OITyOJIMKOBAHBI
A0CTAaTOYHO MNPOTUBOPCYHMBLIC JAHHBIC O PE3YyJibTaTax
V3U npu uccienoBaHuU NALMEHTOB C KpUCTAILIM4Ye-
CKMMH apTpOIAaTUSAMHU, a BOBMOXXKHOCTH METO/la OKOH-
yaTeJIbHO HE ucdepnaHbl. Tak, UMeeT MeCTO OTHOCH-
TEJBHO BBICOKAs BapUAOWIBHOCTh YYBCTBUTECIEHOCTH
METOJ]a B 3aBUCHMOCTH OT HCCIEIYyEMOH CTPYKTYpPHI —
XpAlla WK CyXOXwina. Her ompemeneHHON YeTKo-
CTH B JAU(PEpPeHIIMPOBKE THIEPIXOTCHHBIX, CXOKHX
[0 CTPYKTYpe OTIOKEHUH (KPUCTAJUIBI YPaToB, IMHPO-
(dacara m rugpokcHanaTUTa KaNbIHS, KPUCTAIIOB
JIPYTOl STHOJIOTHH).

OaHOBpPEMEHHO ¢ 3TUM Bo3MOXkHOCTH Y 3U ocratorcs
JI0 KOHIIa HE HcuepnaHbl. B HacTOsIIMIT MOMEHT B AHa-
THOCTUKE IPUMECHACTCA B OCHOBHOM TOJIBKO B—pC)KI/IM, B
TO BpeMs KaK JOMOJIHUTEIBHOE BHEAPCHUE METOIa dJIa-
cTorpauu co CIBUTOBOI BOJHON MOXXET 3HAYUTEIBHO
PaCUIMPHUTh JUATHOCTUYCCKUI TOTCHIMAN IaHHOH MO-
JATbHOCTU. HeT SICHOCTH B OKOHYATEIBHBIX BO3MOXKHO-
CTSIX HCIOJIb30BAHUS YIBTPa3ByKa B TUATHOCTHKE KPU-
CTAJUTMYECKUX apTPONATHIl B CBS3H C HENOCTATOYHBIM
KOJIMYECTBOM paloT IO JaHHOH TeMaTHWke ¢ MpUMEHe-
HHEM B HUX OJMHAKOBBIX KPUTECPHEB H HCCICIOBAHUEM
OJIMHAKOBBIX TPYII CYCTaBOB. Pa3zHBIC pe3ynbTaThl BO
MHOTHX HCCIICIOBAHUSAX HE TO3BOJSIOT chOpMHpPOBATH
YEeTKOH KapTUHBI O BOBMOXKHOCTSIX METO/IA.

PenTrenorpadus, KoMeloTepHas TOMOrpadus u mo-
JSIPU3AIMOHHAS MEKPOCKOIINS IIPOIOIKAIOT TPEJOCTAB-
JSITH BYKHYIO HH(OPMAIIHIO B JHATHOCTUKE KPUCTAIIIOB
JIIDK. B coueranuu ¢ yabTpa3ByKOM 3TH METOABI 1O~
YEPKUBAIOT IIOJIMAPTUKYJIIPHYIO U CUCTEMHYIO IIPUPOLY

kpuctaiioB AITDK, BEICOKYIO 4aCTOTY KaabUU(UKALIUN
HE TOJIBKO XPSIIEBOI TKAHU, HO U CBSI30K U CYXOXUIIHH,
a TaKKe BOCHAICHHE U pa3pylLIeHUE TKaHell, cBA3aH-
HbIE C OTJIOXXEHHEM KpHUCTAIJIOB. BBeneHHE B AUArHO-
CTUYECKYIO MIPAKTUKY YIbTPAa3BYKOBOI'O METOMAA HCCIIe-
JIOBaHUS TIO3BOJIUT 3HAYUTENIBHO MOBBICUTH TOYHOCThH
JUArHOCTUKU KalbIU(PHUKATOB C IOCIETYIONIMM CBOE-
BpPEMEHHBIM Ha3HAYCHUEM JICYeOHOH U MpOQIIaKTHIe-
CKOM TaKTUKHU MAallMEHTaMHU C JaHHBIM TUIIOM apTpUTa.

g onpeneneHys BO3MOYKHOIO NOTEHIMAla METO-
a HeoOXOAUMBI HalibHENIIne ucciaenoBaHus. HoOBBIN
Ha0Op ITUArHOCTHYECCKUX KPUTEPUEB MPUMEHHUTEIHHO K
yIBTPa3BYKOBOMY HCCIICIOBAHUIO B apTPOJIOTHU MOXKET
CIIOCOOCTBOBATH JAIIBHEHUIIIEMY MOBBIIICHUIO TOYHOCTH
obcnenoBanus. Takke HEOOXOAMMO H3YYHUTh HaJEK-
HOCTh METOJ1a, IPUBEJIS JAHHBIC PE3YNbTaTOB UCCIIE0-
BaHUU K €TUHOMY MHEHHUIO.
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