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OPUTUHAJIBHAA CTATHA

PYHKLUOHAABHASA MYABTUCINUPAABHAS KOMIMBIOTEPHAA TOMOTPAPUA (dMCKT)
B AUATHOCTUKE MATOAOTUA NATEAAOPEMOPAALHOIO COYAEHEHUSA

Ceposa H.C., babkosa A.A., TepHoson C K.

$I'AOY BO Ilepserit MI'MY nm. .M. CeuenoBa M3 Pd (CeuenoBckuii yHuBepcurert). r. Mocksa, Poccus.

arearopemopanrbHoe coudaeHeHue ([IPC) — anaTomudeckasa obaacThk, KoTopas Haubosee da-
CTO BOBAEKAETCS B IIATOAOTHMYECKHH IIPOIIECC, IIPEUMYIIECTBEHHO V AIOIEH MOAOJOH BO3-
pactHo# rpymmbel. C IIEABI0 BO3MOXKHOCTH OIIEHKHU ITaTOAOTMYecKux u3aMmeHeHH# [1OC Ha
BCEX ATalax TPEKHHTa HAOKOACHHUKA M3 IIOAOXKEHUS CTrHbaHUs [0 IIOAOKEHUS MAaKCH-
MaABHO BO3MOIKHOTO pasrubaHUs KOAEHHOTO CycTaBa Ha 0a3ze OTHeAeHUS AyYeBOM AUATHO-
cturu No2 VKB Nel (CeueHoBCKUM YHUBepcuTeT) ObIA pa3paboTaH U BHeApPeH B IPAKTHUKY METOL AUa-
THOCTHKH I[IaTOAOTHH IIaTEAAO(PEMOPAABHOI'O COYAEHEHMs IIPH IIOMOIIH HCIIOAB30BaHUSA (PYHKIIHO-
HaABHOH MYABTHCIIHPaAbHOM KOMIIbIOTEepHOH ToMorpaduu (pMCKT).
Ienr uccnemopanma. OIEeHUTH BO3MOKHOCTH IIpUMEHEHUS (OYHKIIMOHAABHOH MYABTHCIIH-
PasbHOM KOMIIBIOTEPHOH TOMOTrpacdru B I HATHOCTHUKE IIaTOAOTHH ITaTeAA0(DEMOPAABHOI'O COYACHEHUS.
Marepuasnsr u metoanl. O6caeoBaHO 67 TIAIIMEHTOB B Bo3pacTe oT 18 mo 59 aer ¢ momospe-
HHeM Ha natosoruu [1PC, BKAIOUAIONHE AATEPAABHYIO ATEAAO(PEMOPAABLHYIO HECTAOMALHOCTD U TH-
IEPIIPECCHI0 AATE€PAABHOH (paceTKH HaOKOAEHHHKA. BceM IalpeHTaM IIPOBOAMAOCH HCCAENOBaHUE
KOAEHHBIX cycTaBoB ¢ nomomnbio GMCKT Ha ToMorpade Aquilion ONE 640 (Canon, Japan). [Jasee o
nauabiM pMCKT 6biaa IpoBeeHAa OIleHKA IMaTOAOTHYEeCKuX usMeHenutt I1dDC.
PesynpraTer u ux odcy:xaenue. [Ipu anasnse pe3yabtraToB GMCKT OBIAM IOAYUEHBI CAEYIO-
e gaHHble: v 77,6% mnanumeHToB (n=52) Oblra BBISIBA€HA AQTEPOIIO3UIINS HAIKOACHHUKA, V 71,6%
(n=48) oTMedasachb T'HIIEPIIPECCHS AATEPAABHOM (paceTKu pa3audHol creneHu, y 14,9% namnueHToOB
(n=10) 6plaa BBITIBAECHA MeqUaAM3alNd HATKOACHHUKA, BHICOKOE PACIIOAOXKEHHE HAOKOACHHUKA OTMe-
qanock y 25,3% nanuenToB (n=17). Y 47,7% naiueHToB (n=32) BU3yaAU3HPOBAAUCH [AeTreHePaATHBHO-
nuctpodudeckue nusMmeHenud [IPC. B pesyarrare anasuza paHHbix GMCKT 67 nammenrtoB (100%) c
KAMHUYECKUMH [IpHU3HaKaMu Haawuusa mnatosoruu [IPC y 40% nampmeHToB (n=27) TpaBMaTOAOTaMHU-
opTolIenaMu B AasbHelIreM Oblaa M3MeHEHA TaKTHUKA XUPYPTUYECKOTO A€UYeHUs — OBbIA IIPOU3BEAEH
apTPOCKOIINYECKUN AaTEpPaAbHBIA peAn3 HaaKOAeHHHKa. Takum obOpasoMm, dyHKImoHasbHada MCKT
KOAEHHOTO CyCTaBa II03BOASIET IIPOBOAUTE IIOAHOIIEHHOE 0OCAeIOBaHME MIAIIMEHTOB C IIO03pEHHNeM Ha
Haangue natoaoruu [1PC u noaydaTs IOAPOOHYIO JUATHOCTHYECKYIO HH(OPMAIIHUIO O COCTOSTHUHN aHa-
TOMHYECKUX CTPYKTYP ITaTeAA0(EMOPAABHOTO COYACHEHUS, KOTOpasl IBASETCS HeoOxomumoi mag 6o-
A€€e TOYHOIO IIAAHHPOBAHUS OIIEPATHBHOI'O BMENIATEABCTBA.
3armouenue. PMCKT KoA€HHOTO CycTaBa ABASIETCS HOBBIM, COBPEMEHHBIM METOJIOM AyUeBOH
OUATHOCTUKH, 00AQOAIOIINM BBICOKUMH AHATHOCTUYECKHUMH BO3MOXKHOCTSIMU B BBIIBA€HHUH MIATOAO-
rui IIaTeAr0(PEMOPAABHOTO COUYAEHEHHS, B TOM YHUCA€ B BepH(UKAIIUH THIIEPIIPECCUH (PACETOK, AaTe-
POMO3UITNH U MEOUAAU3AITNN HaAKOACHHHUKA, JaeT BO3MOXKHOCTE OIIPEIEAUTh HauboAee OIITUMAABHYIO
TaKTUKY BEIEHUs IIalleHTOB, YTO, B CBOIO OYEPElb, IIOMOTAEeT YAYUYIIHUTH PEe3yAbTAThl IIPOBENEHHOIO
XUPYPTHUUECKOTO A€UEHUS.

KaroueBrie caoBa: (pMCKT, HeCcTaOHMALHOCTE IaTEAAO(DEMOPAABHOTO COYACHEHMS, THIIEPIIPEC-
cus (paceTKH HaIKOAEHHUKA, AaTepoIrio3uniusd HanroseHHuKa, MCKT.
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APPLICATION OF FUNCTIONAL MULTISPIRAL COMPUTED TOMOGRAPHY (FMSCT) IN THE
DIAGNOSIS OF PATHOLOGIES OF THE PATELLOFEMORAL JOINT

Serova N.S., Babkova A.A., Ternovoy SK.

Sechenov University. Moscow, Russia.

he patellofemoral joint (PFJ) is an anatomical area that is most often involved in the patho-
logical process, mainly in people of a young age group. In order to be able to assess patho-
logical changes in the PFS at all stages of patellar tracking from the flexion position to the
position of the maximum possible extension of the knee joint in the radiology department 2
of the University clinical hospital 1 (Sechenov University). A method for diagnosing pathology of the
patellofemoral joint was developed and put into practice using functional MSCT (fMSCT).

Purpose. To evaluate the possibilities of functional multispiral computed tomography
(fMSCT) in the diagnosis of PFJ pathologies.

Materials and methods. A total of 67 patients aged 18 to 59 years with suspected pathology
of the PFS, including lateral patellofemoral instability and hyperpression of the lateral facet of the
patella, were examined. All patients underwent knee joint examination using fMSCT on an Aquilion
ONE 640 tomograph (Canon, Japan).

The results and discussion. When analyzing the results of fMSCT, the following data were
obtained: 77.6% of patients (n=52) had patellar lateroposition, 71.6% (n=48) had hyperpression of
the lateral facet of varying degrees, 14.9% of patients (n=10) had patellar medialization, high patellar
location was noted in 25.3% of patients (n=17). In 47.7% of patients (n=32), degenerative-dystrophic
changes in PFJ were visualized. As a result of the analysis of fMSCT data in 67 patients (100%) with
clinical signs of PFS pathology in 40% of patients (n=27), orthopedic traumatologists subsequently
changed the tactics of surgical treatment — arthroscopic lateral patella release was performed. Thus,
functional MSCT of the knee joint allows for a full-fledged examination of patients with suspected
PFS pathology and obtaining detailed diagnostic information about the state of anatomical structures
of the patellofemoral joint, which is necessary for more accurate planning of surgical intervention.

Conclusion. fMSCT of the knee joint is a new, modern method of radiological diagnostics,
which has high diagnostic capabilities in detecting pathologies of the PFJ, including verification of
facet hyperpression, lateroposition and medialization of the patella and makes it possible to deter-
mine the most optimal patient management tactics, which in turn helps to improve the results of
surgical treatment.

Keywords: fMSCT, instability of patellofemoral articulation, hyperpression of the patellar facet,
patellar lateroposition, MSCT.
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aTearopeMopasbHOe COYAEHEHUE pPOB, BCTpeYaloTCd y IOAPOCTKOB (oT 21 mo
(M®C) — amaToMuyeckass 00AACTD, 45%), y B3pocaoro HaceaeHus (ot 15 mo 33%)

KoTOopasi HauboAee YaCTO BOBAEKAET-
Cd B IIaTOAOTHYECKHUH IIpoliecc, IIpe-
UMYLIECTBEHHO Y AIOLEH MOAOIOU

[3]. Kak mpaBHAO, IATOAOTHYECKHE H3MEHEHUS
[1dC Bo3HHKAIOT HAa POHE aHATOMHYECKHX OCO-
OeHHOCTEY BPOKIEHHOIO XapakTepa (KOH(MUry-

BO3PACTHOH I'PYIIIBI, B TOM YHCAE, Y (PU3HIECKH
aKTUBHBIX |1, 2]. Pasanynble 3aboaeBanus I1PC
TakKyue, KaK THUIEPIPECCHs, AaTePOIIO3UIIHS
HAIKOACHHUKA, Ha CETOAHSAIIHUN AEHb IITHPOKO
pacIpoCcTpaHeHbl U, II0 JAaHHBIM Pa3HBIX aBTO-
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panusa HagkoaeHHuka II-III Tum mo Wiberg, ru-
IIOIIAA3US HAW [OUCIIAA3US MBIIIEAKOB OempeH-
HOM KOCTH U T.[.), a TaK:Ke Ha (PoHe JereHepa-
TUBHO-IUCTPOPUIECKUX H3MEHEHHUH KOAEHHOTO
cycraBa u [1®C [4-6]. [JaHHbIE IPEAUKTOPEI B
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JAaAbHEHIIeM O00yCAaBAWBAIOT pPa3BUTHE pas-
AWYHBIX OHOMEXaHUYECKUX pPAaCCTPOUCTB: He-
CTaOUABHOCTH ¥ HapYIIEHHUS KOHTPYIHTHOCTU
HaJIKOA€HHUKA, XOHIPOMAASIIUN HAIKOACHHU-
Ka, [AereHepaTHBHO-ANCTPO(PUUECKHUX H3MeHe-
guii I[IPC [7, 8]. K Hauboaee pacmpocTpaHeH-
HbIM natosorusam [1PC oTHocaTcs: aaTeporo3u-
IUd, IIOABBIBUX HAOKOAEHHHUKA, THIIEPIIPECCHUS
daceTok, apTpos [9-11].

Jaa pguar"goctTuku natosoruu IIOC Ha
IepBOM J3Talle HCIOAB3yeTCd (PU3NKaABHBIN
OCMOTP C MPOBENEHUEM CIIEIIMAABHBIX TECTOB,
npob, TakKe pa3AndHble METOMBI Ay4eBOM aua-
THOCTHUKHU (peHTreHorpadudg (PI'), myabTHCcIU-
pasbHag KoMmIlbioTepHasa Tomorpadgpus (MCKT),
MarHUTHO-pe30oHaHCHasa Tomorpacdgus (MPT)).
Yamre Bcero nag Buidyasusanuu [1OC npumeHs-
erca PI' u MCKT, BbImOAHsIEMblE Ha CTAHOAPT-
HBIX yTAax CTUOaHUST KOAEHHOTO cycraBa. B ka-
YeCTBE MOOIOAHUTEABHBIX METO0B MCIIOAB3YIOT-
ca MPT u Y3U. Tak:ke B HacTodllee BpeMs eCTh
[OaHHBbIe O IIPUMEHEHHU (PYHKIIMOHAALHOM Mar-
HUTHO-pPe30HaHCHOH ToMorpacdpun (pMPT) ko-
A€HHOTO cycTaBa. [laHHasd MeTOAMKa M paspa-
GOTAHHBIM IIPOTOKOA IIO3BOASIOT IIPOBOAUTH
OLIEHKY aHATOMHU U OHOMEXaHWKH IepenHei
KpecTooOpa3HO CBA3KHU B ABHXKEHHUHU [12]

[o mogBAeHUS TaKWX BbICOKOMH(pOpMA-
THUBHBIX METOMOB HccaemoBanud, Kak MCKT wu
MPT, kak npaBHAO, AUATHOCTHKA I1aTOAOTUH
[1®C ocHOBEIBarach Ha CTaHAAPTHON PEHTTEHO-
rpacguu B akcHaAbHOU ITpoekinu Merchant u B
OOKOBOM ITPOEKIIUU (B IIOAOKEHUH CrUbaHUdd
KoaeHHOTO cycraBa 25-300) [13, 14]. ITpu noas-
Aeaun MCKT u MPT muardocTHKa H3MEHEHUH
[IdC crana 6Gosee wuHPOPMATHBHOM, OILHAKO,
OpU MOAOOHBIX CTATUYHBIX HCCACHOBAHUSIX HE
0Ka3aA0Ch BO3MOKHOCTH OLIEHUBATBh HEIIOCPE-
CTBEHHO CTeIleHb HapyIIeHUs KOHI'PY3IHTHOCTU
HAOKOAGHHUKA U 6AOKa Oempa, Tak KaK aKTUB-
HbIE 3KaA00bl y JaHHOU T'PYIIIBI IIAIIUEHTOB II0-
SABAFIOTCS TOABKO IIPH AKTHBHOM [IBHUXKEHHUH,
KOT/Ia IIPOUCXOAUT TPEKHHI HAIKOACHHUKA -
OpU CTUOAHUU U Pa3rubaHuU B KOAEHHOM CY-
crase [15, 16].

C 11€ABI0 BO3MOZKHOCTH OLIEHKHU ITaTOAO-
rudyeckux usMeHeHudt [IPC Ha Bcex sranax
TPEeKWHTa HAIKOACHHUKA M3 ITIOAOXKEHHUsd cruba-
HUS 10 IIOAOKEHHS MaKCHMaAbHO BO3MOKHOIO
pasrubaHusg KOAEHHOTO CycTaBa Ha 06ase oTae-
AeHUs AydeBodt pguarHoctuku No2 VYKB Neol
$I'AOY BO Ilepsriit MI'MY um. U.M. CeueHoBa
M3 Pd (CeuenHoBckuil YHHBepcuTeT) ObIA pas-
paboTaH U BHEAPEH B IIPAKTUKY METOL AUATHO-
CTUKHU IIaTOAOTHH IIaTeAAO(PEMOPAABHOIO CO-
YAEHEHUs C IIOMOIIBI0 (pyHKIIMoHaabHOH MCKT.

IMenp ucciemosaums.

OneHuTh BO3MOXKHOCTH (PYHKIIMOHAAL-
HOM MYABTHCIHUPAABHONM KOMIIBIOTEPHONH TOMO-
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rpacpun (PMCKT) KoaeHHOTO CycTraBa B Oua-
THOCTHKE IIaTOAOTHM  IHaTeAA0(PeMOpPaAbHOTO
counenerus (I1PC).

Marepuanabl 1 METOBI.

B mpencraBA€HHOM HCCAEIOBAHUH OBIAO
obcaenoBano 67 mammentoB (100%) ¢ momospe-
HHueM Ha nartoaoruio I[1PC. BospacTt naiueHToB
cocraBuA OT 18 mo 59 aer. Cpenu mamueHTOB
npeobaaaan KeHIMWHBI — 72% (n=48). Bcem
nanmenTaMm Obiaa npoBemeHa (oMCKT. Meroou-
ka (pMCKT koaeHHOTO cycTraBa Obira paspabo-
TaHa W IIPOBOAMAACH B CXOXKEM aAT'OPUTME U
npotokoae ¢ pyHKImoHaabHOH MCKT 1rettHoro
oTaeAra no3BoHouHHKa [17, 18]. PMCKT koaeH-
HOT'O CycTaBa IIPOBOAMAACH HA MYALTHUCIIUPAAb-
HOM KoMIbioTepHOM ToMorpadge Aquilion ONE
640 (Canon, Japan).

YKRAaKa IalyeHTa IIPOBOAHAACH B IIO-
AOKEHUHU A€XKa Ha CIMHE HOTaMH B CTOPOHY
TeHTPH, [OaAsee II0 KOAEHO IIOAKAAIbIBAAOCH
CIIEIIMaAbHOE IIPHCIIOCOOAEHHE B (hopMe Tpe-
YTOABHO# IIPU3MBI, KOTOPOE CO34aBaA0 HeoOXO-
auMoe crubaHue B KOAEHHOM CyCTaBe — YTOA
cocraBua 60° (puc. 1).

[asee mnalMeHTy Pa3bICHSIACS IIPOILECC
IIPOBENEHUS HCCAEIOBAHUS, TaKKe IIPOBOLU-
AUCH 1-2 TPeHHPOBOYHEBIE ITPOLIEAYPHI IO CUeT
Bpada-peHTreHoarora. Ilocae s3Toro mnamueHTy
BBITIOAHSAACE OOBEMHAsS KOMITBLIOTEpPHAsT TOMO-
rpacdusa B akcuaabHOH mpoekimu. lMccaemosa-
HHUE COCTaBASIAO 7 CEKYyHI BO BpeMd KOTOPBIX
HaleHT COBepIllaA IMAABHOE pas3rubaHue B KO-
AEHHOM CyCTaBe OO0 MaKCHMaAbHO BO3MO3KHOTO
YpPOBH4 (pHuc. 2).

[Tocae wccaenmoBaHUS IIPOBOAUAOCH IIO-
CTPOEHHE MYABTHIIAAHAPHBIX PEKOHCTPYKIIHH C
TOAIIIMHOY cpe3a 1 MM, B TOM 4ducAe, ¢ obsi3a-
TEABHBIM IIOCTPOEHHEM KOCO-aKCHaABHOH pe-
KOHCTPYKIIVH, IIPHU KOTOPOH IIPOUCXOIUT BEIBE-
OeHue B ONHY IIAOCKOCTb 3a/HUX MBIIIEAKOB
OenpeHHOM KOCTH M HAMOOABIIETO aKCHAALHOTO
pasMepa HaOKOAEHHUKA. [lasee IIPOBOAHAACH
3aHAg YpPEe3MBbIIIleAKOBasd AHWHUS — TOPHU30H-
TaAb, KOTOpasl COEQUHSET 3aJHHE OTIAEABI MBI-
LIEAKOB (pHc. 3).

Takske OHUM M3 3TaIOB IIOCTIPOLIECCOP-
HO#l 00pabOTKH MOAYUEHHBIX AHUATHOCTUYECKHUX
OaHHBIX SBHAOCH IIOCTPoeHHe U aHaau3 3D-
PEKOHCTPYKILINH (pUc. 4).

CymMMapHasd CcpenHdad [o03a  Ay4eBOH
Harpy3ku npu mnposeneHun (pMCKT pgaa kak-
[IOT0 ITallieHTa B CpeaHeM cocTaBuaa 7-8 M3B.

[Io moAy4eHHBIM TOMOTpPaMMaM OLIEHHU-
BaAWCH CAEYIOIME ITapaMeTphl:

1. koH(pUrypamus HaIKOA€HHUKA II0
Wiberg, 0COGEHHOCTH €TI0 CTPOEHUS;

2. pacIoAOKEeHHEe HaIKOA€HHUKAa II0 BBI-
CoTe B COOTBETCTBHH C HHAeKcoM KartoHa-
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Puc. 1 (Fig. 1)

Puc. 2 (Fig. 2)

Puc. 1. Potorpacpus.

YKAaznka manmeHTa Ha CToA€ Tomorpada IIPH BBIIOA-
HEHHH (PyHKIIMOHAABHOH MYABTHCIIHPAABHOM KOMIIb-
IOTEPHOM TOMOrpad®HMHu KOAEHHOILO CycTaBa IIepen
Ha49aAOM HCCACOBAHMS.

Fig. 1. Photo.

Positioning of the patient on the tomograph table
when performing functional multispiral computed
tomography of the knee joint before the start of the
study.

Puc. 2. Potorpacpus.

YrAagKa mampeHTa Ha CToA€ ToMorpada IpH BBIIIOA-
HEHUH [IOCTEIIEHHOT0 Pa3ri0aHusg KOAECHHOTO CycTaBa
npu (PYyHKIIMOHAABHOH MYABTHCIIMPAABHOH KOMIIBIO-
TEePHOU ToMoTrpaduu.

Fig. 2. Photo.

Positioning of the patient on the tomograph table
while performing gradual extension of the knee joint
with functional multispiral computed tomography.

Puc. 3.

Puc. 4.

Puc.3. cMCKT npaBoro KOAEHHOro CycTasq,
KOCO-AUKCUAABHASA PEKOHCTPYKLLUA.

BusyaansupyeTcsa yCAOBHAS 3aJHAS YPE3MBIIIEAKO-
Bas AUHUA (KEATas AUHUS).

Fig. 3. fMSCT of the right knee joint, oblique-
axial reconstruction.

A conditional posterior transcondylar line (yellow
line) is visualized.

Puc. 4. cMCKT npaBoro KOA€HHOro cycTasd.

3D-peKOHCTPYKIHS ITaTeAAO(DEMOPAABHOIO COYACHE-
Husa. OTMedaeTcsa cyzxkeHue Iean [1OC B aaTepasbHOM
OTZEAE, AATEPOIIO3UIIMSI HAAKOACHHHUKA (KpacHas
CTPEAKA).

Fig. 4. fMSCT of the right knee joint.

3D-reconstruction of the patellofemoral joint. There
is a narrowing of the PFJ gap in the lateral part, the
lateral position of the patella (red arrow).
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Hemramna (npu anaaude pMCKT-manHHBIX — Ha
CepHaX, COOTBETCTBYIOIIUX 25° crubaHmus);

3. KoH(uUrypamusa U 0COOEHHOCTH CTpoOe-
HUg 6A0Ka OepeHHOM KOCTH;

4. HaAW4YHe, CTEIleHb BBIPasKEHHOCTH [ie-
reHepaTUBHO-IUCTPOPUIECKUX u3MeHeHuH
[1PC;

S. cocrogHue 1mieau I1PC, mpusHaku I'u-
nepripeccuu (paceTok (pasMep ILEAW COYAeHe-
HUA < 2,9 MM);

0. cMellleHHe HaOKOACHHUKA OTHOCUTEAL-
HO MEXKMBIIIEAKOBOM 6opo3anl o uHaekcy TT-
TG. [Jaa moOAydeHUs OAaHHOTO HMHAEKCa HeobXo-
OUMO  IIPOM3BECTH  aKCHaABHyIO0  Average-
PEKOHCTPYKIIHUIO C TOACTBIMU cpe3amu (MIP ¢

TOAIITUHOU cpe3a 75 MM — 100 MM) TakuM
obpasoM, 4TOOBI B OHOM II0A€ 00630pa HaXOMH-
AVICH 3aJHHe OTHOEAbl MBIIIEAKOB Oeapa, Me-
JKMBIIIIEAKOBad 3a[Hsdd BbIpe3Ka, [IepemHe-
BepxHHUU OoTHeA OyrpucTocTH 60ABIIIe6epIIOBOM
KocTH. PaccrogHme B MHAAUMETPaxX MEXKIY
IEePIIEHOUKYATIPOM, IIPOBENEHHBIM K 3agHel
YPE3MBIIIIEAKOBOH AWHHM Yepe3 [eHTPaAbHBIH
oTHeA 3amHed MEKMBIIIEAKOBOM BBIPE3KH, U
IEePIIEHOAUKYATIPOM, IIPOBENEHHBIM K 3agHel
4PE3MBIIIEAKOBOH AMHHU dYepe3 OyrpHCTOCTH
GOABITIEOEPITOBOM KOCTH, U SIBUAUCH 3HAUEHUEM
unnekca TT-TG;

7. yTOA AaTE€pPaAbHOI'O HAKAOHA HAIKOAEH-
HUKa — YIOA C BEPIIHHOH B AATE€PAABHOM IIOAIO-
ce HaaKOACHHHKAa, 00pa30BaHHBIA AWHUEH,
IPOBENEHHON Yepe3 HAUOOABIIUH aKCHaAABHBIN
pasMep HaIKOAEHHUKA, U AWHHEH, IIapasiseAb-
HOM 3amHed YPEe3MBIIIEAKOBOH AWMHUM (H30bI-
TOYHBIM AaTepaAbHBIM HaKAOH HAIKOAEHHHKA
HabAIOaeTCd IIpU 3HAYEHUAX yraa boasee 15°);

8. BO3MOXKHBIE HU3MEHEHUS IlapaapTUKY-
ASIPHBIX MATKHUX TKaHel [19, 20].

PesynbraTel u ux o0Cy:KIeHUE.

[To pe3syabraTaM aHaan3a OUATHOCTHYE-
CKUxX AaHHBIX nocae mpoBeneHus PpMCKT ko-
A€HHBIX CYCTaBOB B IIPECTABAEHHOM HCCAENO-
BaHUU OBIAM TIOAYYEHBI CAEYIOIIHEe MAHHBIE: B
nomaBagmomieM mporeHTe (49%, n=33) y namu-
€HTOB ObIA BBIIBAEH THII HaakoreHHHKa Wiberg
II-1II. TIpu atom Tun III BcTpedyascsa B 24% cay-
4aeB (N=10) ¥ codeTascsd C BbIPasKEHHBIMU IIPU-
3HAKaMU AATE€PAABHON HECTaOHABHOCTH U SIBAE-
HUSMH THUIIEPIIPECCHH.

B coorBerctBHH c umHAekcoM KaroHa-
Jemramra BBICOKOE PACIIOAOKEHHE HAaIKOAEH-
HUKa OBbIAO BBIIBAEHO yV 26% mnanmeHToB (n=17)
(puc. 5).

[lereHepaTUBHO-OUCTPOPHUIECKUE H3Me-
HeHud [1PC B mpencraBA€HHOM HCCAELOBaHUM
oTMedaauch y 47,7% mnanueHToB (n=32), YTO
IIPOSIBASIAOCH B BBIPasKEHHOM CYKE€HUHU CyCTaB-
HOM 1teau (MeHee 2,9 MM), CyOXOHIpPAABHOM
OCTEOCKAEPO3€e, IIPEUMYIIECTBEHHO AaTepaAb-
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HOM (paceTKH, HAaAWYHH KPaeBBbIX OCTEO(UTOB,
CYyOXOHApPaABHON KUCTOBUIHOHN IIEPECTPOUKH.

Y nByx nanueHToB (3%) B UCCA€OBAHUH
oIlpeeAdAach THUIIONIAA3Us 3MHdu3a OepeHHOH
KOCTH.

[Ipyn anHaan3e IMPHU3HAKOB T'HIIEPIIPECCHU
AaTepasbHOM (PaceTKH OBIAM IIOAYYEHBI CAEMdY-
IOIlMEe JaHHbIE: TUIIEPIIPECCHs 2-H CTeIeHH ObI-
Aa BeigBAeHaA B 40,3% caydaeB (n=27), 1-i1 cre-
nesu — 31,3% (n=21) (puc. 6).

Hanaee orenuBaacsa uHpekc TT-TG, xoto-
PBI¥ XapaKTepH3yeT CTelleHb AaTepPasbHOU He-
crabuapHocTH [IDC, uTO HATIPAMYIO KOPPEAU-
pyeT C TaKTUKOH aedeHUs (Taba. Nel).

YBeanuenue umuaekca TT-TG mo maHHBIM
¢dMCKT 6Goaee 14 MM ObIAO BBIIBAEHO y 53,7%
(n=36). 3uayenue uHIeKca 6osee 22 MM OTMe-
gaaochk y 16 marmmenToB (23,9%), 4yTo cBHIe-
TEeABCTBOBAAO O HAAWYHHU IIOABEIBUXA (pHUC. 7).

Taxske no masabpiM PMCKT y 14,9% na-
reHToB (n=10) 6blAa BBIIBA€HA MeIUAAU3AITHS
HaJIKOA€HHUKA.

YBeanudeHHE yrAa AaTE€PaAbHOIO HaKAOHA
Goaee 15 rpaaycoB B HCCAEOOBAHUU OTMEYAAOCH
y 58,2% (n=39). [Ipu 5TOM BBIpa’KEHHOE YBEAH-
4eHHe yrAa AaTepaAbHOro HakaoHa (6oaee 250)
BbIIBAEHO y 19,4% manuenToB (n=13) (puc. 8).

B pesyabrare anasuza panHbIx (MCKT
67 nanuenToB (100%) ¢ KAMHUYECKHUMH IIPHU-
3HakKaMu Haauumda narosoruu [1PC y 40% na-
UEeHTOB (n=27) TpaBMaToOAOraMH-OPTOIIleqaMHU
B masbHeiieM Oblaa U3MeHeHa TaKTHUKa XUPYP-
TUYECKOTO A€YeHUs — ObIA IIPOU3BEAEH apTpo-
CKOITMYECKHH AaTepasbHBIH pPEAH3 HaIKOAEH-
HUKA.

Takum  obpaszoM, dyHKIIMOHAABHAS
MCKT KOA€HHOTO CcycTaBa II03BOAIET IIPOBO-
OUTH IIOAHOIIEHHOe 0oOCAeloBaHUE MAIIUEeHTOB C
omo3peHHeM Ha Haanyue nartosorum [IPC u
OAYYaTh MIOAPOOHYI0 MUATHOCTHYECKYIO WH-
dopMaIuo 0 COCTOSHHUHM TaKUX aHATOMUYECKHUX
CTPYKTYP COYAEHEHU, KaK:

° OlLlEHKa HapyleHus O6nomexaHuku [1PC
HEIIOCPEACTBEHHO B IIPOIIECCE BBIIIOAHEHUS €ro
dbynkumy;

* BO3BMOXKHOCTb pPaHHEH HEWHBA3UBHOH
OUATHOCTHUKH HaYaAbHBIX H3MEHEHHUI CodAaeHe-
HUS (DO MOMEHTa Pa3BUTHUSA BBIPaKEHHBIX Ie-
reHepaTUBHO-IUCTPOPUIECKUX U3MEHEeHUH);

* BO3MOZKHOCTE OII€HKH U BBIIBACHUS IIa-
TOAOTHH HAa yrAax CTUOAHUS KOAEHHOTO CyCTaBa,
OTAWYHEBIX OT CTaHIAPTHBIX;

* BO3MOZKHOCTE OII€HKH BAUSHUA [ereHe-
PaTUBHO-AUCTPOPUIECKUX U3MEHEHHUN Ha 6m1o-
MmexaHUKy [1PC;

* BO3MOIKHOCTB IIOCTIIPOLIECCOPHOM obpa-
0OTKM [OAaHHBIX C WCIIOAB30BAHUEM MOIIOAHU-
TEABHBIX PEKOHCTPYKIUH MU CIIeTHaAu3HpPOBaH-
HOH IIpOorpaMMbl (IPH HAAUYHUH COOTBETCTBYIO-
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Puc. 5.

1.0mm

3.4mm

Puc. 6.

Puc.5. PMCKT KOA@HHOro cCycTaBd, CAruT-
TAAbHOS PEKOHCTPYKLMS.

O11eHKa BBICOTHI PACIIOAOKEHUS HAIKOAEHHHKA C UC-
IIOAB30BaHHUEM HMHAeKca KaTona-/lemmamiia — OTHOIIE-
HUS PACCTOSHUSA OT HUKHETO Kpas CyCTaBHOH II0-
BEPXHOCTU HAIKOAEHHHKA M0 MEPEIHE-BEPXHETO Kpast
OyrpHcTOCTH 6OABIIIEOEPIIOBOI KOCTH (:KEATaS AWHUS)
K JAVWHE CyCTaBHOM ITOBEPXHOCTH HAIKOACHHUKA (CH-
HAg AWHUS). B moaoxkeHun crubanusa 25° HHOEKC pa-
BeH 1,27.

Fig. 5. fMSCT of the knee joint, sagittal recon-
struction.

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-upper edge of the tuberosity of
the tibia (yellow line) to the length of the articular
surface of the patella (blue line). In the bending posi-
tion of 25° the index is 1,27.

Puc. 6. cbMCKT KOA€HHOFo CYCTABA, OKCUAAD-
HAsi NAOCKOCTb.

B cocrogHMM OAHOTO pa3rubanusa. OTMedaeTcs
Cy?KEHUE IIEAH ITaTeAA0(PEMOPAABHOTO COYACHEHHS B
AQTEPAABHOM OTAEAE — A0 1 MM — IIPHU3HAK TUIIEP-
IIPECCHHU AATePaABHON haceTKHU. [JaHHBIX 32 THIIEP-
IIPECCHI0 MeIUAAbHOM (paceTKH He IIOAYYEHO, IIEAb
COYAEHEHUS MEIUAABHO — 3,4 MM.

Fig. 6. fMSCT of the knee joint, axial plane.

In a state of complete extension. There is narrowing
of the gap of the patellofemoral joint in the lateral
section — up to 1 mm — a sign of hyperpression of the
lateral facet. No data were obtained for hyperpression
of the medial facet, the gap of the medial articulation
is 3,4 mm.

Tabauua Nel. CTenleHH BBIPDaXKEHHOCTH AATEpPaAbHOH HecTabuabHOocTH IIPC Ha OocHO-

Be naHHbIX GMCKT.

JlaTrepanbHas HeCTAOMIBHOCTD NaTeJVIO(EMOPATHLHOIO COYIEHEHUSI

Crenennb 0N ! 2 3
Wapewe — TT- |y 14-17,9 18-21,9 >22
TG, B MM
YroJ Hak/I0Ha . <15 JIu6o Hopma, mmbo 15- 18-24.9 05
HAJKOJIECHHUKA, B 17,9
KoncepBaTtuBHas
TakTuka JieueHus - KoncepBaTuBHast b0 Xupypruve- Xupyprudeckast
cKast
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<22 /4mm

Puc. 7.

Puc. 8.

Puc.7. cMCKT KOAEHHOro CycTaBd, AKCUAAb-
HAsi NAOCKOCTb.

TomorpaMMa KOAEHHOTO CyCcTaBa B COCTOSHHUU ITIOAHO-
To pas3rubaHus, IOAYIEHHAT IPH PEKOHCTPYKIINH
dyukimonaasHOE MCKT ¢ ToAImHOM cpe3a 75 MM ¢
BBIBEZICHHEM B II0A€ 0630pa aHATOMHUYECKHUX OPUEH-
THUPOB 1A n3Mmepenusa nanaekca TT-TG (kpacHadg anu-
Hud). Uanekc TT-TG — paccTosgHue MeXKAy IePIIeH-
OUKYASPOM (2), IIPOBEAEHHBIM K 3aHEH YPEe3MBbIIIIeA-
KOBO# AMHUH (1) yepes3 LIeHTP 3aAHEH MEXKMBIIIEAKO-
BOM SIMKH, U IEPIIEHAUKYASIPOM (3), IPOBEAEHHBIM K
3agHel Ype3MBIIIEAKOBOY ANHHH Yepe3 OyTpHUCTOCTh
60ABIIIEOEPIIOBOI KOCTH. B JaHHOM cAydae OTMedaeT-
cg yBeandenue uHaekca TT-TG mo 22,4 MmM.

Fig. 7.

A tomogram of the knee joint in a state of full exten-
sion obtained during the reconstruction of a func-
tional MSCT with a slice thickness of 75 mm with the
removal of anatomical landmarks in the field of view
to measure the TT-TG index (red line). The TT-TG
index is the distance between the perpendicular (2)
drawn to the posterior transcondylar line (1) through
the center of the posterior intercondylar fossa and
the perpendicular (3) drawn to the posterior trans-
condylar line through the tuberosity of the tibia. In
this case, there is an increase in the TT-TG index to
22,4 mm.

fMSCT of the knee joint, axial plane.

Puc. 8. cMCKT KOA€HHOro CYCTABA, AKCUAAD-
HAsi NAOCKOCTb.

TomorpaMma MOAHOCTBIO PA30THYTOTO KOAEHHOT'O Cy-
cTaBa. YTOA AAT€PAABHOTO HAKAOHA HaAKOA€HHHKA (1)
HMeeT BEPIIHHY B 00AACTH AATE€PAABHOTO ITOAIOCA
HaAKOACHHUKA U COEAUHSET AMHUIO, IPOBEAEHHYIO
qepe3 HaubOABIINI IOIIEPEYHBIN pa3Mep HaaKOAEH-
HUKa (1), ¥ AMHUIO, IapPaAAEABHYIO 3aHEH Ype3Mbl-
LIEAKOBOY AMHUM (KpacHasd AUHUE). B 1aHHOM caydae
OTMEYAEeTCs YBEAUYEHHE YTAd AQTEPAABHOIO HAaKAOHA
HaOKOAEHHUKA 10 23°.

Fig. 8. fMSCT of the knee joint, axial plane.

Tomogram of a fully extended knee joint. The angle of
lateral patellar inclination (1) has its apex in the re-
gion of the lateral pole of the patella and connects a
line drawn through the largest transverse dimension
of the patella (1) and a line parallel to the posterior
transcondylar line (red line). In this case, an increase
in the angle of lateral patellar inclination to 23° is
noted.

IIIETO MIPOTPAMMHOIO ODECIIEYEHHsI), KOTOPhIE

MOTYT OBbITH HEOOXOAUMBI OAST GOA€E TOUYHOTO

TIAAHUPOBAHUS OIIEPATUBHOTO BMENIATEABCTBA.
3axioueHue.

Pacnpocrparnénnocts natosoruu [1OC c
KaXXIbIM I'OI0M HEYKAOHHO PaCTET, IIpeuMyIle-
CTBEHHO CpPEON AUIl ZKEHCKOI'O II0Ad, TaK¥XKe
Cpenu MOAOLOH U CpenHel BO3pPacTHOM KaTero-
pUH, B TOM YHCAE Cpeau (PU3NIECKHU aKTHUBHBIX
ATOZIEY U TTPOPECCUOHAABHBIX CIIOPTCMEHOB.
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CBOEBpPEMEHHOE BBISIBACHHE IIaTOAOTHYE-
ckux usMmeHenuit I[IOPC Ha mpoomepallioHHOM
Tare SBASETCS HEBO3MOXKHBIM 0€3 MIpHUMeHe-
HHSI TaKOM HOBOM, OpPUTHHAABHOM, BBICOKOTEX-
HOAOTHYHONW ¥ BBICOKOMH(MOPMATHUBHON METO-
muku, kKak PMCKT, koTopas 1mo3BoAMAA BBIIE-
AUTH CTEIIEHU BBIPAKEHHOCTH ITaTOAOTHMYECKUX
usmeHeHuii [1PC npu aaTepasbHOR HECTAOUAB-
HOCTU HAOKOACHHUHKA, TAK¥Ke IIPH THUIIepIIpec-
CHUU AaTepPaAbHOU (paceTKH HaJKOACHHUKA.
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¢dMCKT KOAEHHOTO CcycTaBa HIBASIETCH
HOBBIM, COBPEMEHHBIM HEWHBA3WBHBIM METO-
OM AYYE€BOM MUATHOCTUKH, 00AQIAIOITMM BBI-
COKHMH [HATrHOCTHYECKHMH BO3MOXKHOCTAMH B
BBIIBAEHHUH pa3anyHbIX natosoruil I1PC. Tlpu
3TOM [JAHHBIH MeTOI HaMHOI'0 MH(OpMaTHBHEE
cragmaptaoii MCKT B BepuduKanmuu TUIIEp-
npeccuu PaceToK, AATEPOIIO3UIINN U MeIHaAU-
3aIuy HAOKOA€HHUKa W [aeT BO3MOKHOCTH
OIIPENEAUTH HAUOOAEE OIITHMAABHYIO TAKTHUKY
BeIleHHUs ITallHeHTOB, YTO, B CBOIO O4Yepenb, II0-
MOTraeT MHOTOKPATHO VAVYIIUTE PE3yALTATEHI
IIPOBENEHHOI'0 XUPYPTUIECKOI0 ACUECHHUSI.

$pMCKT KOAEHHOTO CycTaBa MOIKET OBITh
HCIIOABL30BaHa 0e3 MpeaBapUTEALHOTO IIpHUMe-
HeHUus peHTreHorpadguu u cragnaptHod MCKT
y HaIMEeHTOB C IIO03PEHHUEM Ha IIaTOAOTHIO I1a-
TeANOPEMOPAABHOTO COYACHEHU.
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