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CJIVIAHN N3 ITPAKTUKU

BO3MOXHOCTU $YHKLLUOHAABHOW MYABTUCNUPAALHON KOMIMbIOTEPHOW
TOMOTIPAPUU KOAEHHOTO CYCTABA B AUATHOCTUKE AATEPONMO3ULLUN
HAAKOAEHHUKA U TMMEPNPECCUUN AATEPAABHOW ®ACETKU HAAKOAEHHUKA

Ceposa H.C., baxsaaosa B.A., AbMHarvH A.B., AvnnHa M.M.

@®I'AQY BO Ilepsbit MTMY nm. 11.M. CeuernoBa Mun3npansa Poccruu (CeueHoBCKHE YHUBeEpcHTeT). I. MockBa, Poccus.

esb. [IposmeMoOHCTPHPOBATE BO3MOXKHOCTH (PYHKIITMOHAABHOH MYABTHCIIHPAABHON KOMIIBIO-

TepHo# ToMorpadguu (pMCKT) KoaeHHOTO CycTaBa B AHATHOCTHKE AAQTEPOIIO3UIIUMK HAIKO-

AE€HHUKA U THUIIEPIPECCHUH AATE€PaABHOH (paceTKH HAOKOACHHHKA Ha IIpUMepe KAMHUYECKO-

ro HaOAIOIEHHUS.

Marepuasnsl u meTonsl. [IpeicTaBA€HO KAMHHYECKOe HabAoneHNe nanueHTky E., 27 aer, ¢
KanobaMu Ha 60AM B IlepeHeM OTAEAE IIPABOTO KOAEHHOTO cycraBa. Ilocae ocMOTpa TPaBMaTOAOIOM-
OPTOIIEZIOM [AS BBISIBAECHUS M3MEHEHUH ITaTeAroheMOpPaAbHOTO COYAEHEHUs ITallMeHTKe OBIAO IIpoBe-
OEeHO CTaHaapTHoe peHTreHorpadguieckoe obcaemoBanue, QyuknuonaskHaga MCKT, marHuTHO-
pe3oHaHCcHas ToMorpadHsa KOAEHHOTO CyCTaBa, a TaKiKe BBIIIOAHEHA AedeOHO-AHarHOCTHYecKas apT-
POCKOITHS.

Pesynbsratsel. IIpyu npoBeieHUH OPTOIEANMYECKOTO OCMOTPA M CTATHYECKUX PEHTTeHorpaduu U
MCKT 6blaM oTMedYeHbl KOCBEHHbIE IIPHU3HAKH AATE€POIIO3UIINN HaAKOACHHUKA. [Ipu IpoBeqeHUN Mar-
HUTHO-PE30HAHCHOM ToMOTrpaduu BbISBAECHA XOHIPOMAAAIINS AaTepasbHOM daceTku 1-# cremneHwH,
YTO yKasbIBaeT Ha BO3MOXKHYIO TuUreprpeccuto gacetrku. [Ipu npoBenenunu gyHKimmoHnasbHoit MCKT
OBIAM IIOAYYEHBI yOeqUTeAbHblE HaHHbIE, YKa3bIBaIOIINe Ha HAAW4YHe y MMalleHTKH E. aaTepornosunuu
HaJIKOA€HHHKA U THIIEPIIPECCUU AATePasbHOH (paceTKu HaAKOAEHHHUKA, YTO ObIAO IIOATBEPKAEHO IIPH
IIPOBEAECHUH OIIEPATHBHOIO BMEIIATEABCTBA.

3aknovyenne. dyukinonasbHasgs MCKT KOAEHHOTO CycTaBa II03BOASET IIOAYYHTH ITOAPOOHYIO
JAUATHOCTUYECKYI0O MH(POPMAIIUIO O COCTOSHUM CTPYKTYP HaTeAA0(DEMOPAABHOTO COYAECHEHMS Y Iallu-
€HTOB C AQTEPOIIO3UIIMeN HaJKOAEHHUKAa U TUIIEPIIPECCHEM AaTepasbHOM (paceTKN HaIKOAEHHHUKA.
JlanHOoe HabAIO[EeHHE NEMOHCTPHUPYET, UTO AHATHOCTHYECKHE BO3MOXKHOCTH CTaHAAPTHBIX PEHTIEHO-
rpadpUIecKUX METOAVK YCTyIaroT BO3MOXKHOCTAM (pyHKIIHmoHaabHOM MCKT mpu BBIIBAEHUU HAHHOTO
BHU/la IaTOAOTHH ITaTEAAO(DEMOPAABHOI'O COUYACHEHH.

KaroueBbie caoBa: pMCKT, dyuknmonasbHag MCKT, rumepripeccuss aaTepasbHOM (aceTKu
HaJKOAEHHUKA, AATEPOIIO3UIINI HaJKOAEHHUKA.
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POSSIBILITIES OF FUNCTIONAL MULTISPIRAL COMPUTED TOMOGRAPHY OF THE KNEE
JOINT IN THE DIAGNOSIS OF LATERAL POSITION OF THE PATELLA AND HYPERPRESSION
OF THE LATERAL FACET OF THE PATELLA

Serova N.S., Bakhvalova A.V., Lychagin A.V., Lipina M.M.

L.M. Sechenov First Moscow State Medical University (Sechenov University). Moscow, Russia.

urpose. To demonstrate the possibilities of functional multispiral computed tomography

(fMSCT) of the knee joint in the diagnosis of lateroposition of the patella and hyperpression

of the lateral facet of the patella on the example of a clinical observation.

Materials and methods. The article presents a clinical observation of patient E., 27 years
old, with complaints of pain in the anterior section of the right knee joint. After examination by an
orthopedic traumatologist to detect changes in the patellofemoral articulation, the patient underwent
a standard radiographic examination, functional MSCT, magnetic resonance imaging of the knee
joint, and arthroscopy.

Results. During the orthopedic examination and static radiography and MSCT, indirect signs
of lateroposition of the patella were noted. Magnetic resonance imaging revealed chondromalacia of
the lateral facet of the 1st degree, which indicates a possible hyperpression of the facet. When per-
forming functional MSCT, convincing data were obtained indicating the presence of lateroposition of
the patella and hyperpression of the lateral facet of the patella in patient E., which was confirmed
during surgery.

Conclusions. Functional MSCT of the knee joint allows obtaining detailed diagnostic infor-
mation about the state of the structures of the patellofemoral joint in patients with lateroposition of
the patella and hyperpression of the lateral facet of the patella. Clinical observation has shown that
the diagnostic capabilities of standard radiographic techniques are significantly inferior to those of
functional MSCT in identifying this type of pathology of the patellofemoral joint.

Keywords: fMSCT, instability of the patellofemoral joint, hyperpression of the facet of the patel-
la, lateral position of the patella.
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arearopeMopasbHOe COYAEHEHHE HO, yXe Ha CTaauu CPOPMHUPOBaABIIUXCS Here-
(ITdPC) aBageTcd CTPYKTYPOH KOAEH- HePaTUBHO-AUCTPOPUUECKUX H3MEHEHHH, dYTO

HOrO CycTaBa, IIpeTepleBaroliei
3HAYUTECABHBIE HATrPy3KHU U 49acCTO BO-
BAEKAEMOH B MATOAOTHYECKHE IIPO-

CBSI3aHO C HEOOCTATOYHON OCBEILEHHOCTBIO
JAHHOM ITPOOAEMBI B OTCYTCTBHUEM OIITHUMAaALHO-
ro asropuTMa OOCA€HOBAHUA NAIIUEHTOB [IAH-

IIECCBI ¥ MOAOMBIX aKTHBHBIX AIOZIEH, a TaK¥Ke Yy
AWI], UMEIOIINX COLIMAaABHO BazKHBbIE IIPOECCHUH
(Hampumep, BoeHHocayxkamux) [1, 2]. Taxkue
3ab0AeBaHMUs, KaK AQTEPOIIO3UIIHS HAIKOAEH-
HUKa, THUIIEPIIPECCHUs AaTepPasbHOH (aceTKH,
apTpo3 COYAEHEHHs, I10 JaHHBIM PSa aBTOPOB,
COCTABASIIOT OKOAO TPETH BCeX OOpallleHH# K
TPaBMaTOAOI'Y-OPTOIIEAYy IIO IIOBOAY OrpaHHUde-
HUud PYHKIHU U 6oAed B KoAeHHOM cyctase [3].
Hepenko martoasorusa nareasnopeMOpasbHOIO Cy-
craBa oUIMOOYHO NIPHHHMAETCH 3a H3MEHEHUe
CBH304YHOI0 ammnapara, JHarHOCTHPYeTCs II0311-
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HOU KaTeropuu [4].

Harire KAMHMYECKOEe HAOAIOMEHHE [IEMOH-
CTpUpPYyET BO3MOKHOCTH (PYHKIIMOHAABHOM
MCKT B OMarHoCTHKE AQTE€PONO3UIIUU HAaIKO-
A€HHHUKA U TUIIEPIIPECCHUH AaTepPaAbHOM aceT-
KV HAIKOAEHHUKa B CPaBHEHHH C METOAaMHU
CTAaHOAPTHOTO PEHTTeHoTrpadpuIecKoro obcae-

JOBaHUS (penTrenorpadums, craTuyeckas
MCKT).

ens.

[IpomeMOHCTPHUPOBATH BO3MOXKHOCTH

PYHKIIMOHAABHOH MYABTHCIIHPAABHON KOMIIBIO-
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TepHOo#l Tomorpacduu (PMCKT) xKoaeHHOro cy-
cTaBa B [AHArHOCTHKE AQTEPOIIO3UIINH HAaIKO-
A€HHUKA U THIEPIIPECCUU AATEePaAbHOI pacer-
KU Ha IIpUMepPe KAMHUYECKOI'0 HaOAIOJeHUS.
Onucanue KJINHUYECKOrO CIydas.
[Tantmentka E., 27 aer, obparuasach B
TPaBMaTOAOTO-OPTOIIEANIECKOE OTHEeAEHHTE
YHUBEPCUTETCKON KAMHHYECKOH OoabHUIIBI Nol
®I'AOY BO Ilepseiit MI'MY um. .M. CeuyeHoBa
MunsnpaBa Poccun (CeyeHOBCKUM YHUBEPCH-
TeT) C KaaobaMH Ha IIEePHUOAHYECKHEe yMepeH-
Hble 00AM B IepemHEeM OTHEA€ IIPABOTO KOAEH-
HOI'O CyCTaBa, B OCHOBHOM IIPOSIBASIOIIHECH
IpU IIOABbEME II0 AECTHHUIIE U 3aHATHUIX CIIOpP-
TOM, Ha YyBCTBO HECTAOHABHOCTH CyCTaBa IIPH
OIIOpPE Ha COTHYTYIO IIPaBYIO HOTY, IIEAKAaOIIHe
3BYKU B CyCTaBe IIPHU BCTaBaHHUHU C KOPTOUEK U
OPH BBIIIOAHEHUH OIIPEAEACHHBIX (PU3NIECKUX
ynpaxkHeHu#. [TanmenTKa 3aHuMaeTcd 3 pasa B
HEIEAI0 a’pobUKOM, KPOoCCHPUTOM Ha AIOOUTEAB-
CKOM YpPOBHE, UMeeT HeOOABIIIOe OTKAOHEHHE OT
HOPMBI HHAeKca Macchbl Teaa (MMT=28). Yka-
3aHHBIE KaA00bl HadaAu OECIIOKOUTH OKOAO
TPEX AT Ha3zal, B IIOCAEIHEEe BPeMs MallleHTKa

OoTMeTHAA IIporpeccupoBanue. Haanume cepres-
HBIX TPaBM, OIlepalui Ha 00AaCTb IIPaBOro KO-
AEHHOTO CycTaBa, XpOoHHYecKHe 3aboaeBaHUd,
IIATOAOTHIO OIIOPHO-IABUTATEABHOIO arlapara
HalveHTKa OTPHUIlaeT, 00caeayeTcsl BIIEPBEIE.

[Ipu opTonenuyecKoM ocMoTpe OBIAO BBI-
ABAEHO yBeAndeHHe Q-yraa HAW yraa KBaIpH-
nernica o 23° (yroa Q — yroa Mexnay auHUe# ocu
YEeTBIPEXTAaBOH MBIIIIIEI U AWHHEH IPOEKIIuHU
XOZla CBSI3KHM HAJKOAEHHHUKA, IIE€PECEKAIOITUXCS
B IIEHTPEe HAIKOA€HHUKA, HOPMaAbHbIE 3HA4e-
HUL yraa y keHumuH mo 20° [5]), 9ro saBasercsd
IIPU3HAKOM BaABL'YCHOH medopMalviy HHUZKHUX
KOHEYHOCTeH H NpPenpacloAOKEeHHOCTH K pas-
BUTHIO AaTepaabHOl HecrabuavHOCTH [IDC.
[Ipu masbmanuu Oblra BbIIBACHA 0OA€3HEHHOCTH
B 00AQCTH AQTEPaAABHOTO PETHHAKYAIOMa HAaIKO-
AeHHUKA. [Ipu BBIIOAHEHHUU OPTOIIEOUYECKHUX
Ipob6 OTMEYaAOoCh HE3HAYHUTEABHOE YBEAHMYEHUE
[IACCHUBHOM  AaTepaAM3allud  HAIKOACHHUKA,
cAab0 TIOAOKUTEABHBIH CHMIITOM 3Haka J, Kpe-
nuTanyg B 06AACTH HEPEIHETO OTAeAa IIPaBOTo
KOAEHHOTO CyCcTaBa.

[To wTory ocMoTpa, OLIEHKH 3KaAao0 U cTa-
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OL,eHKa BbICOTbI PACMNOAOXEHUSA HOAKOAEHHUKA C UCMOAb3OBAHUEM UHAEKCcA KaToHa-

AewiamMna — OTHOLUEHUS PACCTOSIHUS OT HMXKHEro Kpas CYCTABHOM NMOBEPXHOCTU HAAKOAEHHUKO
AO NepeAHe-BepXHero kpas 6yrpuctocTu 60AbLLEOEPLLOBON KOCTU (DKEATASA AMHMA) K AAMHE CY-
CTABHOI NOBEPXHOCTU HOAKOAEHHUKA (CUHAS AUHUA).

a — PeHTreHorpaMmMa KOAEHHOIO CycTaBa, O0KOBas IIPOEKIIHA, B COCTOSHHHU CTHOAaHUA OKOAO 25°, HHAEKC pa-
BeH 1,29; 6 — ctatuueckasg MCKT KOA€HHOTO CyCcTaBa, CarUTTaAbHAas IIAOCKOCTH, B COCTOSHHUH CTHOAHMS OKOAO
25°, unpekc paseH 1,24; B — @MCKT KOAEHHOIO CyCcTaBa, CaruTTaAbHas MAOCKOCTb, COOTBETCTBYET CTHOAHHIO
0KOAO 25°, MHAEKC paBeH 1,27.

Fig. 1. Assessment of the height of the patella using the Caton-Deschamps index - the ratio of the
distance from the lower edge of the articular surface of the patella to the anterior-superior edge of
the tibial tuberosity (yellow line) to the length of the articular surface of the patella (blue line).

a — Radiograph of the knee joint, lateral projection, in a state of flexion of about 25°, the index is 1.29; b —
static MSCT, knee joint, sagittal plane, corresponding to the flexion of about 25°, the index is 1.24;1Tc —
fMSCT, knee joint, sagittal plane, corresponding to the flexion of about 25°, the index is 1.27.
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Tyca HalMeHTKU ObIA CoeAaH IIpenBapHTeAbHBIH
BEIBOZ O 3a00A€BaHUU HATEAAO(PEMOPAABHOIO
COYAEHEHHU.

Ha caenyromem sTare AUArHOCTHYECKOTO
IIOMCKa IIallMeHTKe IIPOBENEHO CTaHOapTHOE
peHTreHorpadgudeckoe o0CAeIOBaHHE, BKAIO-
qarolee peHTreHOrpaun KOAGHHOTO CycTaBa B
TaHreHIIMaAbHOHM (Mo MepuaHTy), OOKOBOM ITpO-
ekIuax [6] u crarmueckyto MCKT xkoaeHHOrO
cycTaBa B COCTOSHUU CTuOaHusa 25°, a Tak)ke
IpoBefeHa HOBas METOAUKA — (DYHKIIHOHAAL-
Hag MCKT (pMCKT) koaeHHOro cycrama, CO-
rAacHO pa3paboTaHHOMY IIPOTOKOAY [7].

[To pesyapTaTaM Ayd4eBOrOo 0OOCAEIOBAaHHUS
yOeouTeAbHBIX MAaHHBIX 334 HaAWYHE aHOMAaAUH
pPa3BUTHS U CTPOCHUS HAOKOAECHHHKA U OAOKa
Oenpa He MOAYYEHO, KOH(PUIypallvsd HaIKOACH-
Huka o Wiberg tum II [8]. Omenka pacrnoaoxe-
HUS HAJKOA€HHHKA 10 BHICOTE IIPOBOAMAACEH IIO
OOKOBOM peHTreHOorpaMMe, KOMITBIOTEPHOM TO-
MorpaMMe B CarUTTaAbHOM IIAOCKOCTH, IIOAY-
YEeHHOU IIPH CTATHUYECKOM HCCAENOBAaHUHU, U TO-
MorpaMMe B CarUTTaAbHOM IIAOCKOCTH, IIOAY-
gyenHo#l rpu pMCKT u coorBeTcTByMOLIEH 23 —
25° crubaHmus KOAEHHOIO cycTaBa (puc. 1 a - B)
c nomolIpio uHAeKca Kartona-/emawmna [9] (ot-
HOIIIEHWE PaCCTOSHHUS OT HHUXKHETo Kpasd Cy

CTaBHOHM IIOBEPXHOCTH HAAKOAEHHHUKA [0
nepeaHe-BepXHEro Kpas OGyrpucTocTu GoAblle-
OepIlIOBOM KOCTH K OAHMHE CyCTaBHOM IIOBEPXHO-
CTU HaAKOAEHHUKA; IIPU HOPMAABHOM pacIio-
AOKEHUHM HAOKOAEHHHKAa II0 BBICOTE 3HA4YEHHE
HHOEKCAa MOAXKHO ObITH MeHee 1,2). Y marueHT-
ku E. 1o nanHbIM peHTreHorpaduu nHaekKC Ka-
ToHa-/lemamna ObiA paBeH 1,29, mo maHHBIM
MCKT - 1,24, o gasaeim GMCKT - 1,27. Bbi-
SIBA€HbI MHHHUMAaABbHbBIE PA3AHMYNdA B 3HAUYEHUIX
HHIEKCa, KOTOPble ObIAM CBA3aHBI C IIOTPELTHO-
CTSIMH M3MEpPEHHUs, OAHAaKO, II0 JaHHBIM BCEX
METOOUK Ay4YEeBOTO OOCAEIOBaHUS OTMEYAAOCH
yBeAWYEHNE HHIEKCa U, COOTBETCTBEHHO, ITPH-
3HAKHW BBICOKOI'O PACIIOAOKEHHUS HAIKOAECHHU-
Ka, 94TO, B CBOIO O4Yepeab, ABASIETCH (PaKTOPOM,
IPEeapaclIOAaTAONIUM K PAa3BUTHIO HECTaOUAb-
HOCTH I1aTeAAO(PEMOPAABHOTO COYAEHEHUS.

O1leHKa CMeIeHNUs HaaKOAEHHUKa OTHO-
CUTEABHO MEXKMBIIIIEAKOBOM OOpPO3abI IO aKCH-
aAbHOU pPEHTTeHOrpaMMe KOAEHHOI'O CycTaBa C
BBIBEZIECHUEM I1aTEAAO(PEMOPAABHOTO COYAEHEe-
HHUS ITPOBOAVAACH BH3yaAbHO C IIOMOIIBIO aHa-
AW3a PAaCCTOAHUS MEXKIAY YCAOBHOM AMHHEH,
OPOXOASAIIeH dYepe3 NEeHTPaAbHBIA OTHOEA Me-
JKMBIIIIEAKOBOM $£MKH, H YCAOBHOM AHWHHEMH,
npoxondmie depe3 TpebeHb HAIKOACHHUKA
(pmc. 2 a). HecmoTpa Ha TO, 9TO H3MEpPEHNE UH-
nekca Bepraxko (Hopma mo 15 MM) okasaaoch
HEBO3MOXKHBIM BBHUAY 3aTPYAHEHHOM BU3yaAH-
3allMH aHATOMHYECKUX OPUEHTHUPOB, BH3YaABHO
IIPU3HAKOB AQTEPOIO3UIIHH HAW MeAHaAu3alluu
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HaJKOA€HHHKA HE OTMEYaAOCh — pPaCCTOdHHE
MEXKIy YCAOBHBIMH AMHHSMM HE IIPEBBIINIAAO S
MM. OlleHKa CMelleHHsd HaJKOA€HHUKA II0 JaH-
#HeIM MCKT u ¢MCKT npousBomuaach C IIOMO-
mipro neaekca TT-TG [10], npugem ipu pMCKT
OH OIIEHUBAACSl B COCTOSIHUM IIOAHOTO pa3sruba-
HHUI KOAEHHOIO CycTaBa (y4uUTbIBad OHomexa-
HUKY IIaTeAAO(PEMOPAABHOIO COYACHEHUd, MaK-
CHMAaAbHOTO HU3MEHEHUS IIOAOXKEHUS HaIKOAEH-
HHUKAa OTHOCHUTEABHO OAOKa CA€dyeT OKUAATH B
COCTOSIHUU MaKCHMaAbHOTO HaIIPSIZKEeHUs
kBanpulernca). [To ganusim crarudeckoit MCKT
3HadeHue nHAekca TT-TG HaxoguAoCh Ha BEpPX-
HeM rpaHuHIle HOpMEBI (HopMa 8 MM — 13,9 MM) u
6p1a0 paBHO 13,5 MM (puc. 2 6). Ilo maHHBIM
dyukinonasbHoit MCKT B COCTOSTHWM IIOAHOTO
pasrubaHus KOAEHHOTO CycTaBa 3HA4YeHHE HH-
nekca TT-TG 3Ha4YUTEABHO IIPEBBICHAO HOP-
MaabHBIE U coctaBuao 20,7 mm (puc. 2 B). Co-
OTBETCTBEHHO, II0 pe3yAbTaTaM pPEHTTeHorpa-
brHu IPHU3HAKOB AATEPOIIO3HUIIMH HE OTMEYEHO,
o pesyapraram cratudeckodt MCKT wMozxkHO
AUIIb CAEAATh ITPENIIOAOXKEHUE 00 U3OBLITOYHOM
AATEPaABHOM CMEILEHWHM HaIKOAEHHHKA, a IIo
mpaHHbIM  (GMCKT moaydeHbl yOequTeAbHBIE
JaHHble, yKas3bIBalIl{e Ha AaTEPONO3HUIINI0
HaIKOAECHHHUKA.

Yroa KOHIPY3HTHOCTH [11] (yroa Mexkay
OHCCeKTPHUCOH yraa 00po3abl U AMHUEH, coemu-
HAIOIIEH caMyl0 HHUIKHIOIO TOYKY LE€HTPaAbBHOI'O
rpeOHa HAOKOACHHUKA M CaMyI0 HHKHIOIO TOY-
Ky MEXMBIIIEAKOBOH 00po3apl) II0 PEHTreHO-
rpaMMe KOAEHHOI'O CycTaBa B TaHI'€HIIMAaABHOH
IIPOEKIIUH, TOMOIPaMMe€ KOAEHHOIO cycTaBa B
AaKCHAABHOM  IIAOCKOCTH, IIOAYYEHHON  IIpHU
MCKT, u akcumaabHOM TOMOTrpaMMe KOAEHHOI'O
cycTaBa B COCTOSHHUH IIOAHOT'O pPasrubaHus
(yauTbIBass OHMOMEXaHHKY COYACHEHHSsI), IIOAY-
gyenHo#t ipu pMCKT (puc. 3 a, 6, B). Bce 3Ha-
YeHHs yraa MeauasbHee OHMCCEeKTPHCHI OTPHILA-
TeAbHBIE (-), a AaTepasbHee — IIOAOKUTEAbHBIE
(+). B cpemHem yroa KOHTPYSHTHOCTH pPaBE€H -
6°, co cTaHOapTHBIM OTKAOHEHHEM B 11°, 3Ha-
JeHHusd Ooaee +5 rpaLycoB yKasbIBAIOT HA AaTe-
POIIO3UIINIO HAAKOAEHHUKA. Y MallMeHTKU E. Ha
aKCHaAbHOM PEHTTeHOI'paMMe KOAEHHOI'O CycTa-
Ba C BBIBEAEHUEM I1aTEAAO(DPEMOPAABHOIO CO-
4yAeHEeHUsd (pHUc. 3 a) 3HaueHHe yraa KOHI'PYIHT-
HOCTH COCTaBHAO IIAIOC 4°, Ha KOMIIBIOTEPHOH
TOMOTpaMMe KOA€HHOI'0O cycTaBa B CTaTHKe
(puc. 3 6) — MmuHyc 9,6°, Ha TOMOTpaMMe KOAEH-
HOTo cycTaBa, noaydeHHol npu pMCKT B co-
CTOSIHWHM IIOAHOTO pasrubanusa (puc. 3 B),
maroc 11,6°.

CoorBercTBeHHO, 10 AaHHbIM MCKT 3Ha-
4eHHEe yraa B HOPMe, II0 JaHHBIM peHTTeHorpa-
dbuM 3Ha4YeHHEe yraa KOHTPYIHTHOCTH MOXKET
AWIIIbE KOCBEHHO YKa3blBaTh Ha BO3MOXKHYIO Aa-
TEPOIIO3UIIHIO HAOKOAEHHHKA, II0 JaHHBIM
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Puc. 2 a (Fig. 2 a) Puc. 2 6 (Fig. 2 b) Puc. 2 B (Fig. 2 c)

Puc. 2. OLeHKa cMeLLeHU HOAKOAEHHUKA OTHOCUTEAbHO MEXMbILLLEAKOBOU GOpo3Abl 6eApeH-
HOM KOCTM.

a — PerTreHorpaMma KOA€HHOIO CyCTaBa, KOCO-aKCHaAbHAas MPOEKIMS; IPH MNOMOIIM IIOCTPOEHUS YCAOBHOU
AVIHUH, IIPOXOAAIIEH Yepes3 LEeHTPAABHBIN OTAeA MEXKMBIIIEAKOBOM 60p03ap! (KpacHass AUHUS), U YCAOBHOH AU-
HHUH, IIpoxoadiieii yepe3 rpebeHb HaAKOACHHHUKA (OeAast AMHUS), PACCTOSHHUE MEXAY AMHUAMU He IIPEeBBIIIAeT
S5 MM, HaZKOA€HHHK HeHTpHUpoBaH; 6 — crarudeckad MCKT KoAeHHOro cycraBa, aKCHaAbHAd ITAOCKOCTbH, IIPH
PEKOHCTPYKIIMH C TOACTBIMHU (6oaee 75 MM) cpe3aMu *;

B — @MCKT KoA€HHOro cycTaBa, aKCHaAbHAasl IIAOCKOCTh, B COCTOSTHHH ITOAHOCTBIO PA30THYTOIO KOA€HHOIO CY-
cTaBa, IIPU PEKOHCTPYKIIUH C TOACTBIMH (6oaee 75 MM) cpe3aMu *;

* Ha ToMorpaMMax a ¥ B OTMEYEHbI CAEAVIOIINE OPUEHTHUPHI: IePIeHAUKYyAdp (1) K 3agHel 4pe3MbIIIIeAKOBOM
AUHUM (3) depes3 MEeHTP 3aAHel MEKMBIIIEAKOBOM BBIPE3KU U MNEPIIEHAUKYAIp (2) K 3amHed Ype3MbIIIEAKOBOH
AWHHUU Yepe3 OyrpucToCTh OoabliebeprioBoii KocTu. IIpoBeneHo uaMepenue uHaekca TT-TG (KkpacHasd AWHUS).
ITo manuabiM MCKT AaTeporno3uIiuy HaAKOAEHHHKA He BbIaBAeHO — uHAeKC TT-TG paBen 13,5 mm. [lo maHHBIM
GdMCKT oTMeuaeTcs AaTepono3unud HaakoAeHHUKa — uHaekC TT-TG pasen 20,7 MM (HopMma g0 14 Mwm).

Fig. 2. Evaluation of the displacement of the patella relative to the intercondylar groove of the fe-
mur.

A a - radiograph, knee joint, oblique-axial projection, by constructing a conditional line passing through the
central part of the intercondylar sulcus (red line) and a conditional line passing through the patella crest
(white line), the distance between the lines does not exceed 5 mm, the patella is centered;

b — static MSCT, knee joint, axial plane, during reconstruction with thick (more than 75 mm) sections *;

c — fMSCT, knee joint, axial plane, in the state of a fully extended knee joint, during reconstruction with thick
(more than 75 mm) sections *;

* On tomograms a and b, the following landmarks are marked: perpendicular (1) to the posterior transcondy-
lar line (3) through the center of the posterior intercondylar notch and perpendicular (2) to the posterior
transcondylar line through the tibial tuberosity. The TT-TG index was measured (red line). According to
MSCT data, the lateroposition of the patella was not revealed - the TT-TG index was 13.5 mm. According to
fMSCT data, the lateroposition of the patella is noted - the TT-TG index is 20.7 mm (the norm is up to 14
mm).
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¢dMCKT oTMmeuaeTcs 3HAYUTEABHOE YBEAMYEHHE
yraa KOHTPYSHTHOCTH, YTO SBAGETCH IIPOSIBAE-
HHUEM AaTePOIIO3UITUN HaAKOAEHHUKA.

[To maHHBIM peHTTeHOTrpadHUl yBEAUYEHHE
AAQTEPaAbHOTO HAKAOHA HAIKOAEHHUKaA [7] He
oTMeueHo. [Ipyu aHaan3e KOMIIBIOTEPHOM TOMO-
rpacdoun ObIAM IIPOU3BENEHBI HU3MEPEHHUS yTAa
HaKAOHa HaJKOA€HHHKa. [lo mJaHHBIM cTaTHde-
ckot MCKT s3nauenue yraa cocraBuao 13,8° —
OPU3HAKOB H30BITOYHOI'O AATE€PaABHOTO HE OT-
MmeueHo. [Ipu wmHTeprperanuu (QYHKIIHOHAAD-
Hot MCKT omeHka yraa IIpou3BOAMAACH Ha
Pa3AMYHBIX yrAax CrHOAHUA, W MaKCHUMAaAbHOE
3Ha4YeHHe ObIAO OTMEYEHO Ha CEPHH, COOTBET-
CTBYyIOIIIEHl IIOAHOMY pPa3rH0aHHI0 KOAEHHOTO
cycraBa (0° crubauusa). MakcuMasbHOe 3Hade-
HUE yraa AaTepaAsbHOIO HAaKAOHA COCTaBHAO
16,3° — oTMe4aeTca HEBBIPAXKEHHOE YBEAUYEHUE

AATEPaAbHOI'O HaKAOHA HAJKOAEHHHKaA (HOp-
MaAbHBbIE 3HA4YE€HUs yraa no 15°), yTo saBagercsd
IIPU3HAKOM AaTE€PaABHOH HecTabHUABHOCTH U
yKa3bIBaeT Ha BO3MOXKHOE HaAW4He T'HIIepIIpec-
CHH AaTePaABHOH (paceTKH HaJIKOACHHUKA.

[las OMEHKU HaAW4dud Tuneplipeccuu da-
CETOK H3MEPSACS pasMep ILIEAH ITaTeAAO(DEMO-
PaABHOT'O COYAEHEHHUS B AAQT€PaAbHOM OTHAEAE U
MeIUaABHOM OTAeAaX. YUYHUTBhIBAs CPEIHIOIO
TOAIIMHY XpdIlla, ITOKPBIBAIOIIIET0 HAaIKOAEH-
HHUK, CyK€HHE IIeAH [0 2,9 MM H MeHee paclie-
HUBaAOCh KaK IIPU3HaK I'UIIEPIIPECCUH.

Ha axkcumasbHOHM pEHTTEHOrpaMMeé B TaH-
TeHIIMaAbHOM MIPOEKIIMH MUHHUMAaAbHOE 3Hade-
HHE pa3Mepa ILIEAH B AaT€PaAbHOM OTHEAE CO-
craBuAO 4 MM (puc. 4 a), MUHUMaAbHOE 3Hade-
HHE pa3Mepa IIEeAM B MEAHNaABHOM OTHEAE CO-
CTaBHAO 2 MM — IIPHU3HAKOB T'HUIIEPIIPECCHU Ad-
TepasbHOH (paceTKHm He OTMEYEeHO, OIHAaKOo,

Puc. 3 a (Fig. 3 a)

Puc. 3 6 (Fig. 3 b)

Puc. 3 B (Fig. 3 c)

Puc. 3.

OLLEHKA YrAQ KOHIPY3HTHOCTH (6eAas CTpeAKkda) — YrAa MeXAYy BuccekTpucomn (KpacHas

AUHUS) YTAQ 6eAPEHHOU 60pPO3Abl (BBIAEAEH 3€AEHbIM) U AUHUEN, COEAUHSIOLLLEN CAMYIO HUXKHIOKO
TOYKY LLeHTPAABHOIO rpe6Hs HOAKOAEHHUKA U CAMYIO HUXKHIOIO TOYKY MEXXMbILLLEAKOBOK 6OPO3AbI
(CcUHAA AMHUSA).

a — PeHTreHorpaMMa KOAEHHOTO CyCTaBa, TAHTEHIIHAaAbHAS IIPOEKIHS C BBIBEAEHHEM ITaTEAAO(DEMOPAABHOTO
COYAEHEHUS, YTOA PAaBEH IIAIOC 4° (3HaUYEHHE AaTepasbHee OHCCEKTPUCHI);

6 — cratudyeckasgd MCKT KOAEHHOIO CycTaBa, aKCHaAbHAd IMAOCKOCTH, YTOA PaBeH MUHYC 9,6° (3HAYEHHE MeIIH-
aAsbHee OMCCEKTPHCHI);

B — @MCKT KOAEHHOTO CycTaBa, aKCHAAbHAsI IIAOCKOCTB, B COCTOSIHHH IIOAHOTO Pa3THOaHHS, YTOA PaBEH IIAIOC
11,6° (3HaYeHHE AaTepasbHee OHCCEKTPUCHI) (IOSICHEHHUS B TEKCTE).

Fig. 3.  Assessment of the angle of congruence (white arrow) - the angle between the bisector
(red line) of the angle of the femoral sulcus (highlighted in green) and the line connecting the low-
est point of the central crest of the patella and the lowest point of the intercondylar sulcus (blue
line).

a — radiograph, knee joint, in a tangential projection with the removal of the patellofemoral joint, the angle is
plus 4° (the value is lateral to the bisector);

b — static MSCT, knee joint, axial plane, the angle is minus 9.6° (the value is medial to the bisector);

c — fMSCT, knee joint, axial plane, in the state of full extension, the angle is plus 11.6° (the value is lateral to
the bisector).
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HEAb3s HCKAIOYUTH HaAW4YHe IIPU3HAKOB THIIEP-
npeccun MenuaabHOR paceTku. Ha akcuaavHOH
TOMOI'PaMMe KOAEHHOI'0 CycTaBa, IIOAYYE€HHOM
npu crarudeckoit MCKT, MHHUMaabHOE 3Haude-
HHUEe pa3Mepa IIEAHM B AaT€pPasbHOM OTIEAE CO-
craBuao 4,8 MM (puc. 4 6), MUHUMaAbHOE 3Ha-
4yeHHe pa3Mepa IeAH B MeIUaAbHOM OTIEAE CO-
cTaBUAO 4,6 MM — I[IPHU3HAKOB THIIEPIIPECCHUU
daceTok He oTmedeHO. [Ipm aHaau3e HAHHBIX
GMCKT pasmep IIIeAH COYAEHEHUS OILIEHHUBAACH
Ha BCEX CEpPHUSX, MUHHMaAbHOE 3Ha4Y€HHE IIEAU
OTMEYEHO Ha CEPHH, COOTBETCTBYIOILEN IIOAHO-
My pasrHb0aHHI0 KOAeHHOro cyctrasa (0° cruba

HUSI) — B HUXKHE-AQTE€PAABHOM OT/I€A€ BBIIBACHO
Cy>KE€HUE IIEAN COYA€HEHHUd 10 1 MM, B HHUKHe-
MeQUaAbHOM OTEA€ MUHHUMAaAbHOE 3HadeHUe
pasmMmepa 1iean 3acgukcupoBaHo 3,4 MM (puc. 4

B).

CoorBercTBeHHO, 110 maHHbBIM (MCKT
OIIPENEATeTCsl THUIIEPIIPECCHUSI AaTepPaAbHOH a-
CEeTKH HAAKOAEHHUKA, AAHHBIX 3a TUIIEPIIPEC-
CHIO MeIUAaABHOU (PaceTKU He ITOAYYEHO.

AHaau3upyd BBIIIE OIKCAHHBbIE MOAaHHBIE,
10 pe3yAbTaTaM pPeHTTeHorpadU IIPpaBoOro Ko-
A€HHOTO CyCTaBa B TaHI'€HIIMAABHOU B OOKOBOU
IIPOEKIIUAX OBIAO CHEAQHO 3aKAIYEHHE O HAAU-
4YUHU HOPHU3HAKOB BBICOKO  PACIIOAOXKEHHOIO
HAOKOACHHUKA U CYXKEHHUHd IIEAH IIaTeAAO(eMOo-
PAABHOTO COYAEHEHHd B MEAHAABHOM OTAEAE U
BEPOSITHOM THIIEPIIPECCHH MeOuaAbHOH dacer-
KU, IIPU3HAKOB CMEIIEHHUS HAAKOACHHHKA HE
BBIIBAEHO.

ITo pesyabraTram cratudeckorr MCKT mpa-
BOT'O KOAEHHOTO CyCTaBa IIPHU CTaHIAPTHOM YTA€

4.8mm.____

2mm

Aquilion ONE

Puc. 4 a (Fig. 4 a)

Puc. 4 6 (Fig. 4 b)

1.0mm

WL= 309
WW:= 1761
Aquilion ONE

Puc. 4 B (Fig. 4 ¢)

Puc. 4.
uMOoHAAbHOU MCKT.

OLLEHKA LLLeAU COHAEHEHUS MO AGHHbIM peHTreHorpadmm, ctaTuieckon MCKT u doyHk-

a — PeHTI‘eHOI‘paMMa KOACHHOI'0O CyCTaBa, TaHI'€HIIMaAbHad ITPOEKIINA. HpI/ISHaKOB TUIIEPIIECCHUU AaTepaABHOfI
CbaCCTKI/I HE OTME€YEHO: IIIEAb COYACHEHUA B AATEPAABHOM OTAEAE OO 4 MmM. OTMedaeTcs Cy2K€HHE III€EAU B ME-
AHUAABHOM OTHOEAE MO 2 MM — HEAB3SI UCKAIOYHUTH HAAUYHE IIPHU3HAKOB THIIEPIIPECCHUN MeauaAbHOU CbaCCTKI/I;

6 — MCKT KOAEHHOTO CyCTaBa, aKCHAaAbHAas IIAOCKOCTH. [IpH3HAKOB THIIEPIECCHH (PACETOK HAAKOACHHHKA HeE
OTMEYEHO: IIIEAb AaTepaAbHO — 4,8 MM, MeauaAbHO — 4,6 MM;

B — MCKT KOAEHHOro CycTaBa, aKCHAAbHAas IIAOCKOCTb, B COCTOSSHUH IIOAHOTO pas3rubanHusd. OTMedaeTcs BbI-
PasKeHHOE Cy?KEHHE IIEAH IIaTeAAO(DEMOPAABHOIO COYACHEHHS B AQTE€PAABHOM OTZAEA€ (0 1 MM) — IpH3HAK TH-
MIEPIIPECCUH AATEPaAAbHOM hbaceTKu. [IaHHBIX 3a THIIEPIIPECCHIO MEAHAABHON (haceTKH He IIOAYYEHO, IIIEAb CO-
YACHEHHS MEIHAABHO — 3,4 MM.

Fig. 4. Evaluation of the articulation space according to radiography, static MSCT and functional
MSCT.

a — radiograph, knee joint, tangential projection. There were no signs of hyperpession of the lateral facet: the
articulation space in the lateral section was up to 4 mm. There is a narrowing of the space in the medial sec-
tion up to 2 mm - the presence of signs of hyperpression of the medial facet cannot be ruled out,

b — MSCT, knee joint, axial plane. There were no signs of hyperpession of the patella facets: the space was 4.8
mm laterally, 4.6 mm medially;

c - fMSCT, knee joint, axial plane, in the state of full extension. There is a pronounced narrowing of the space
of the patellofemoral joint in the lateral section — up to 1 mm - a sign of hyperpression of the lateral facet.
Data for hyperpression of the medial facet was not obtained, the medial articulation space was 3.4 mm.
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crubanusa (25°) ObIAO CAEAQHO 3aKAIOYEHHE O
HAAWMYHU BBICOKO PACIIOAOKEHHOI'O0 HAIKOAEH-
HUKa, [PHU3HAKOB THUIIEPIPECCHH (PaceToK U
CMeIeHUs] HaOKOAEHHUKA He BbIIBAEHO. [lo pe-
syaprataM QyHKIuoHasbHOH MCKT mpaBoro
KOAEHHOTO CycTaBa OBIAO CIEAAHO 3aKAIYEHHE
O HAAWYHUU BBICOKO PACIOAOXKEHHOI'0 HaIKO-
A€HHUKA, AATE€POIIO3UIINN HATKOAEHHHKA U TH-
IEePIIPECCHU AaTePaAbHON (haceTKH HaIKOAEH-
HUKA.

Hauupie MCKT u ¢MCKT 6v1an momoaHe-
HbI 3D-pEeKOHCTPYKIUSIMHU, IIpHU paboTe ¢ KOTO-
PBIMH BBIIIOAHSAACH MoAH(puKaIus u3obpazke-
HUA («OTCYyTCTBYIOT» KOCTH TOA€HH) W BBIBEIE-
HUe (pOKyca HEIOCPeACTBEHHO Ha narteasode-
MOpPaAbHOE COYACHEHHEe. PEeKOHCTPYKIIUS, IIOAY-
yeHHass mpu cratudeckoit MCKT, mpomeMoH-
CTpUpPOBasa HOPMaAbHBbIE B3aUMOTHOIIIEHUS
HaJIKOAEHHUKA U OAOKA C COXpaHEHHEM [I0CTa-
TOYHOTO pasMepa IIEAH COYA€HEHUd (puc. S5 a).
PekoHCTpyKIMSI, I[OAy4YE€HHas II0 [JAHHBIM

dyurumonaspHO## MCKT B COCTOSHHUHM ITOAHOIO
pasrubaHusg KOAEHHOTO CyCTaBa, HAaTAdIHO
IIPOLEMOHCTPHUPOBAAA HCTUHHOE HapylIeHHe
6ruomexanuku [1PC, BbIpazkamwlleecd B AaTe-
PAaABHOM CMEIIeHHN HAIKOA€HHUKA, €ro AaTe-
PAaABHOM HAaKAOHE U KPUTHYECKOM Cy3KEeHUU
IIIEAN COYA€HEHUS B AAQTEPaAbHOM OTHEAe (PHC.
5 0).

Takske mauHble (yHKOHOHaAbHOM MCKT
oA O6oaee HMH(POPMATHBHOIO BOCIPUSTHS U
IIAQHUPOBAHUS XUPYPrUYECKOI'0 BMeEIIaTeAb-
cTBa OBIAM IIPEACTABAEHBI TPaBMAaTOAOTAM-
oprorenaM Iocae oOpabOTKU B CIIEIIHAAHU3HPO-
BaHHOI mporpamme «4D-orthopedic», kKoTopasa
II03BOAMAA OOIIOAHUTH 3D-pEeKOHCTPYKIIHIO BU-
[eoBHU3yaAu3aleil u rpadpuIecKuM oTobOpazke-
HHUEM HU3MEHEHUS OTAEABHBIX IIapaMeTpOB CTa-
OHMABHOCTH COYACHEHUS (pHUC. O).

B pamkax mpenorepariioHHOIO IIAAQHUPO-
BaHUS [alUeHTKe Oblaa IIpOBedeHAa CcTaThde-
ckag MPT kKoaeHHOro cycraBa (IpUMEPHO 3a

Puc. 5 a (Fig. 5 a)

Puc. 5 6 (Fig. 5 b)

Puc. 5.
MOPAAbLHOrO Cco4YAeHeHus (Moaudbukauus).

3D-peKOHCTPYKLMU KOAEHHOro CyCTABA C BbIBEAEHUEM HEMOCPEACTBEHHO NATeAAodpe-

a — PeroHCTpyKIMs, oAydeHHas mpu cratudeckoit MCKT: onpeneaseTcss EHTPHPOBaHUE HaIKOAEHHHKA OTHO-
CHUTEABHO OAOKA C COXpaHEHHEM IIIEAH COYACHEHHUS;

6 — PEKOHCTPYKIHUS, ITOAyYeHHAs NpU (PyHKIHOoHAARHOM MCKT B COCTOSSHHH IIOAHOTO Pa3THOaHUS KOAEHHOTO
CycTaBa: OIPENEASETCSH AATEPOIIO3UIIHS HAIKOACHHUKA C KPUTHYECKUM CyKE€HHEM IIeAW COYACHEHHS B AaTe-
PAABHOM OTZEAE.

Fig. 5. 3D-reconstruction of the knee joint with direct exposure of the patellofemoral joint (modifica-
tion).
a — reconstruction obtained with static MSCT: centering of the patella relative to the block is determined with

preservation of the articulation space,

b — reconstruction obtained with functional MSCT in the state of full extension of the knee joint: the lateroposi-
tion of the patella is determined with a critical narrowing of the articulation space in the lateral section.

[ www.rejr.ru | REJR. 2022; 12 (2):189-199  DOI: 10.21569/2222-7415-2022-12-2-189-199 196


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

1 ONE

Measurement
Angle(deg)
16.5

Cross angle

Puc. 6 (Fig. é)

Puc. 7 (Fig. 7)

Puc. 6. O6GpaboTka AGHHbIX (PYHKLUOHOAbHOM
MCKT koAeHHoro cyctasa B nporpamme «4D-
Orthopedicn ¢ oTo6paXeHnem M3MEeHEeHUs yraa
AQTEPAABHOIO HOKAOHA HOAKOA€HHMKA B Npo-
necce pasrMbaHMs KOAEHHOro CycTaBd B BUAE
rpachmka — 3eAeHas KpuBas.

BepTrukasbHas oCh — 3HA4YEHHUS yraa B Ipagycax C Ia-
rom B 0,5°, TOpPH30OHTAABHAS OCh — MHTEPBAaAbI JBHXKE-
Hug cycrasa c marom B 0,25 — 0,3 cekyHpapl. Ilo rpa-
dUKy BHOHO, YTO MaKCHMaAbHOE 3HA4Ye€HHE yraa
HaKAOHA HAAKOAEHHHKa — 16,3° — perucrpupyercd B
COCTOSIHUH ITOAHOTO Pa3THOaHUS (MHTEpPBAA ABHXKEHUS,
COOTBETCTBYIONINH 6,6 — 7 C, BBIIEACHO KPaCHBIM KPY-
roM). «4D-orthopedic» Takske maeT BO3MOXKHOCTH BH-
[€OBU3YaAH3allMH OBHUKEHHH B CyCTaBe H COOTBET-
CTBYIOIIIMX UM H3MEHEeHUH rpaduka.

Fig. 6. Processing of functional MSCT data of the
knee joint in the 4D-Orthopedic program showing
the change in the angle of the lateral inclination
of the patella in the process of knee joint exten-
sion in the form of a graph - green curve.

Vertical axis — angle values in degrees in 0.5° incre-
ments, horizontal axis — joint movement intervals in
0.25 — 0.3 second increments. The graph shows that
the maximum value of the angle of inclination of the
patella — 16.3° — is recorded in the state of full exten-
sion (the interval of movement corresponding to 6.6 — 7
s is highlighted in red circle). "4D-orthopedic" also en-
ables video visualization of movements in the joint and
the corresponding changes in the graph.

Puc. 7. WHTpaonepauunoHHas cpoTorpacums
npU ApTPOCKONUU KOAEHHOIO CYCTOBd.

KpacHBIM Kpyrom OTM€YE€Ha 30HA XOHAPOMAAAIIUH
HaAKOA€HHHUKA 1 — 2 CTeNneHH, CBA3aHHasd C THIEpP-
IIpeccuell AarepasbHOM (haceTKH HAOKOACHHUKA; 3€-
AEHBIMH CTPEAKaMH OTMEYEHO TPAHCXOHAPAABHOE
NOBPEXAEHHNE (HE MPOABASIAOCH KAMHUYECKH).

Fig. 7. Intraoperative photography during knee
arthroscopy.

The red circle marks the zone of chondromalacia of
the patella of 1-2 degrees, associated with hyperpres-
sion of the lateral facet of the patella; green arrows
indicate transchondral damage (not clinically mani-
fested).
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MecCHIL 0 OIepallfu), 110 pe3yAbTaTaM KOTOPOM
CMEIIIEHUST HaAKOAEHHHKA OTHOCHUTEABHO Me-
JKMBIIIEAKOBOM 0OOpO3abl OTMEYEeHO He OBIAO,
ObIAa BBIIBAEHA XOHIPOMAASITHS 1 CTEIIEHU Aa-
TepPaAbHOM (PaceTKH HAIKOAEHHUKA U Ha (PoHe
apredakKTOB 3aIlof03PEHO AWHENHHOe IIOBpe-
JKIEHUE XPdIlla B 00AacTU IrpebHA ¢ BEPOATHBIM
pacrpocTpaHeHHuEeM 0 CYOXOHAPaAABLHOW KOCTH.
Co CTOpPOHBI CBSI30YHOrO arlapara ¥ OPYyTHUX
CTPYKTYP KOAEHHOTO CyCTaBa IIPUHITUITHAABHBIX
H3MEHEHUN HE BBIIBAECHO.

HemnocpencTBeHHO mHepen omepalyeid mna-
mueHTKe E. ObIAO IIpOBe/ieHO HeobXomumoe 00-
CAeOBaHUE, BKAIOYAIOIee B Cebs cTaHmapT-
HbIM HAOOp aHAAHU30B U UCCAEIOBAHUM.

[Tocae mpenoIIepaIliOHHOTO 00CAEJOBAHUS
npoBeaeHa KOHCYABTAIIUS aHeCcTe3HuoAoTa-
peaHuMaToAOTa U IIOBTOPHAs KOHCYABTAIIVS
TPaBMAaTOAOTA-OPTOIIela: [TOKA3aHO XHUPYypPrude-
CKO€ AedeHHe. BpIA0 TPOBEAEHO XUPYPTHUIECKOE
BMEIIIATEABCTBO U3 apPTPOCKOIIHYECKOTO TOCTY-
na. Ilo maHHBIM apTPOCKOIINH IIPaBOrO KOAEH-
HOTO0 CYCTaBa BBIABACHO HapyH_IeHI/Ie TpeKI/IHI‘a
HaJIKOAEHHUKA C AATEPOIIO3UIIHEN, TUIIEPIIPEC-
cud AaTepasbHOM QaceTKu HaIKOAEHHHKA C
XOHApOMaAsdIe#r 1-2 cTemneHH, a TaKKe
TPAHCXOHAPAAbHOE TIOBPEXIEHUE XPsIla, I10-
KPBIBAIOIIIETO T'pebeHb C MEePexXoa0oM Ha MeIH-
aabHyI0 paceTky (puc. 7), KOTopoe KAMHUYECKH
cebsT HUKAK HE IIPOSABASIAO U OBIAO AHIIEL 3aII0-
no3pero Ha MPT (paciieHeHO Kak WHTpaoIlliepa-
ITMOHHAs HaXo1Ka).

[Ipr apTPOCKOIIMH KOAEHHOIO CycTaBa
namnueHTKe E. ObIA IIPOU3BEAEH AaTE€PAABHBIN
peAI/IS HaQAKOA€CHHHKaA C IIEABIO YCTpaHeHI/IH n3-
OBITOYHOM AATEpPAAH3AIINN HAIKOAEHHUKA U TH-
MEPIPECCUU AATEPAABHOM (PaceTKu, ITPaBUAb-
HOTO pacCIIpeleACHHUs Harpy3Ku Ha (aceTKH,
YTO B CBOIO OYEPENb AOAXKHO IIPUBECTH K OCTa-
HOBKE HpOI‘peCCI/II/I XOH}lpOMaAHL[I/II/I HAAKOAECH-
HUKa ¥ [PeayHpeRIeHHUIO pPasBHUTHS Heobpa-
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