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AHaToMHUeCKHeEe NMPEeANKTOPHI MOBPEKAEHUS 3aJHEr0o KOpHs
MeAUAIBHOTO0 MEHUCKA

A.B. TlaBnos', A.W. bukrames?, M./I. Jl:xxypyzxeBuus, A.I'. EBciokos?, C.A. Hestoceknns,
H.1. Cyukos', I.A. CMUpHOB'

@I'BOY BO «Pszamckuil 2ocydapcmeeHtblil MeduyuHcKull yHusepcumem umenu akademuxa HM.I1. I[Tasnosa»
Munsdpasa Poccuu, PszaHb, Poccus

2Meduyunckuit yenmp EJIAME/], Psasamw, Poccus

3I'BY PO «Obaacmuasn kauHuveckas 6oavHuya», Pasaus, Poccus

AHHOTAIIUA

BBenenue. BywioBusx yBenuueHus 3a6071€BaEMOCTH OCTEOAPTPUTOM KOJIEHHOTO CyCTaBa 0c000e 3HaUeHUe IPU-
obpeTaeT OIpeZiesieHUe IPEAUKTOPOB, CIIOCOOCTBYIOUINX Pa3BUTHUIO STOH MaTosIOrHu. [IoBpex/ieHIle MEHUCKOB, B TOM
YHCIIe UX KOPHEH, IIPeipacIiosiaraeT K IporpecCHPOBAHUIO OCTE0APTPUTA, B CBA3H C UYeM BBIABJIEHUE TAKIX IIOBPEXKAEHUN
SIBJISIETCST AKTYAIbHBIM.

IT e 1 5. BoisgButh Mopdosiorunueckre 0cOGEHHOCTH CTPYKTYPHBIX 3JIEMEHTOB HIDKHEH KOHEUHOCTHU IMPH MOBPEXKIEHUH
3a/THET0 KOPHS MeIUaIbHOT0 MEHHCKA.

MaTepuaJb U MeTOJ bl .BuccaeaoBaHNe BKIIOUEHBI 100 MAIUEHTOB (CPeTHUI BO3paCT — 50,5 I'o/ia), KOTO-
PBIX Pa3/esIiIn Ha iBe TPYIIIbL: TPYNa A — 50 TAIEHTOB C J0CTOBEPHBIMH [IPH3HAKAMH IIOBPEKAEHNsI KOPHS MEHHCKA
110 JAHHBIM MarHUTHO-pe30HaHCHOH ToMorpaduu (MPT); rpynna b — 50 manueHToB 6€3 3BHAYUMBIX IOBPEXKIEHUH XPAIIA,
MEHHCKOB M CBSI30K KOJIEHHOTO cycTaBa. OlleHeHbl U IPOaHATU3UPOBAHbI MOP(MOMETPHUUECKHE TOKA3ATETN KOJIEHHOTO
cycrasa 1o janHbIM MPT (1IupuHa ¥ WHAEKC BHIPE3KU OeIpEHHOM KOCTH, HAKJIOH 33/THETO KPasi MeIMAJIbHOTO MBIIIETKA
601p111€0€PIIOBON KOCTH, BOTHYTOCTH CYCTABHOM ITOBEPXHOCTU MEIUAJIBHOTO MBIIIeIKa 60IbIIe6epIiOBON KOCTH, U3THO U
HAKJIOH CYyCTaBHOHM IOBEPXHOCTH MBIIIEJIKOB O€/IDEHHON KOCTH, BBICOTA MEXKMBIIIETKOBBIX OYTOPKOB 60JIbIIIE6EpIOBOM
KOCTH).

PesynbpTaThl . Y HAUMEHTOB IPYIILI A BBISABJIEHBI O0Jiee y3Kasd MEXMBIIIEIKOBasA BhIpe3Ka Oe/[peHHOH KOCTH U
VBEeJIMUEHHBIN 33/THUH HAKJIOH MeTMAIBHOTO MBIIIETKa 60IbIe6epIioBoii KocTH (P < 0,05), a TaK)Ke CKJIOHHOCTB K YILIIO-
IIEHHUIO U YBEJINYEHUIO MBIIIEJIKOB Oe/IpeHHON U 60IbIe6epIOBON KOCTEH IO CPABHEHHIO C aHAJIOTMYHBIMU ITOKa3aTe-
ssivu rpynnsl B. I1pyu cpaBHEHUHN BBICOTHI MEKMBIIIIETKOBBIX OYTOPKOB 60JIbIIEOePIIOBON KOCTH B IPYIIIIAX HCCIIE0OBAHIS
KODPPEJISIIIIY He YCTAHOBJIEHBI. B MeKMBIIIEIKOBOM BbIPE3Ke BBISABIEHBI 0cTeObUTHI (B 90 % CiIydaer), OJUH COOTBETCTBO-
BaJI 00JIaCTH TIPUKPEIUIEHUS TEPETHEH MEHUCKOOEIPEHHOU CBS3KH JIATEPAJIBHOIO MEHHCKa (Cpe/HHe IOKa3aTesIn
JUIUHBI — 2,5 MM), BTOPOH — 00JIaCTH MIPUKPEIVIEHU 33/THEH MEHUCKOOeIPEHHON CBA3KHU JIaTEPAJILHOTO MEHUCKA (Cpei-
HUe€ TI0KA3aTeJIH JJTUHBL — 2,7 MM).

3akKaT0UYeHUe. BoisABIeHHbIe aHATOMHUECKHE OCOOEHHOCTU (Cy’KE€HUE MEXKMBIIETKOBON BBIPE3KH, YILJIOEHUE
CYCTaBHOH IOBEPXHOCTH MeIUAJIIBHOTO MBIIIEIKA 60IbIIe0epIOBON KOCTH U yBeJIMYeHNEe HAKJIOHA €ro 3aJHero Kpas), a
TaK’Ke 3HaUNMasi POJIb HH/IEKCHOTO COOTHOIIIEHUS JITMH MeIMaIbHbIX MBIIIEIKOB 60IbIIe0epIOBOM 1 6epeHHON KoCTelH
HMEIOT CYI[ECTBEHHOE 3HAYEHHe M MOTYT CJIY)KUTh JONOJHHUTEIbHBIM JHATHOCTUYECKUM KPHUTEPDUEM B BBIABJIECHUHU
MIOBPEK/IEHN 33/THETO KOPHA Me/ITHaIbHOTO MEHHCKA.

Knaoueswble caoea: KOJIEHHBIH CyCcTaB, OTPHIB KOPHS MEHUCKA KOJIEHHOTO cycTtaBa, MPT-InarHOCTHKA OTPHIBA KOPHSI
MEHHUCKA.
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Anatomical predictors of medial meniscus posterior root tear

A.V. Pavlov', A.I. Biktashev?, M.D. Djurdjevich3, A.G. Evsyukov?, S.A. Nedosekin3, D.I. Suchkov*,
D.A. Smirnov*

'Ryazan State Medical University, Ryazan, Russia
2Medical Center ELAMED, Ryazan, Russia

3Regional Clinical Hospital, Ryazan, Russia

ABSTRACT

Introduction. Inthe context of an increased incidence of knee osteoarthritis, the identification of factors, con-
tributing to the development of this pathology is of particular importance. Meniscal injury, including the injury of their
roots, predisposes to the progression of osteoarthritis. In this regard, it is especially important to identify these factors.

A im . Toidentify morphological features of the structural elements of the lower limb in the injury of the medial meniscus
posterior root.

Materials and methods. Thestudyincluded 100 patients (mean age: 50,5 years), who were divided into
two groups: group A — 50 patients with confirmed signs of meniscal root injury according to the data of magnetic resonance
imaging (MRI); group B — 50 patients without significant damage to the cartilage, menisci, or ligaments of the knee joint.
Morphometric parameters of the knee joint were evaluated and analyzed based on the MRI data (width and index of the
femoral intercondylar notch, posterior slope of the medial tibial condyle, concavity of the articular surface of the medial
tibial condyle, curvature and slope of the articular surface of the femoral condyles, height of the tibial intercondylar
tubercles).

Results. Inpatients of group A, a narrower femoral intercondylar notch and an increased posterior slope of the tibial
medial condyle were identified (p < 0,05), as well as a tendency toward flattening and enlargement of femoral and tibial
condyles compared to the same parameters in group B. When comparing the height of the tibial intercondylar tubercles
between the studied groups, no correlation was found. Osteophytes were identified in the intercondylar notch (in 90% of
cases), first corresponded to the attachment area of the anterior meniscofemoral ligament of the lateral meniscus (mean
height: 2,5 mm), and the second — to the attachment area of the posterior meniscofemoral ligament of the lateral meniscus
(mean height: 2,7 mm).

Conclusion. Theanatomical features identified (intercondylar notch narrowing, flattening of the articular surface
of the tibial medial condyle, and an increased slope of its posterior edge), as well as the significant role of the ratio of the
heights of the femoral and tibial medial condyles, are of considerable importance and may be used as an additional diag-
nostic criterion for detection of medial meniscus posterior root tear.

Keywords: knee joint, meniscal root tear of the knee joint, MRI diagnosis of meniscal root tear.

Citation example: Pavlov A.V,, Biktashev A.L, Djurdjevich M.D., Evsyukov A.G., Nedosekin S.A., Suchkov
D.I., Smirnov D.A. Anatomical predictors of medial meniscus posterior root tear. Journal of Siberian Medical Sci-
ences. 2026;10(2):92-103. DOI: 10.31549/2542-1174-2026-10-2-92-103

INTRODUCTION
Arthroscopic knee surgery is actively evolving,

BBEJAEHUE

ApTpockonuyeckass — XUpPyprus KOJIEHHOT'O

CycTaBa aKTUBHO Pa3BUBAETCH, IOSBJIAIOTCA HOBBIE
(ukcaropsl ¥ WMIUIAHTAThl, AaKTUBHO COBEPIIEH-
CTBYIOTCSI OIlepaTHBHBIEe Meronuku. Hecmorpsa Ha
9TO, HambOJiee YacTOW apTPOCKOIHMYECKOH orepa-
[Hed BO BCeM MUPE OCTAeTCsI MEHUCKIKTOMUS [1, 2].
OnHaKO COBpeMeHHbIE JTUTEPATYPHBIE TAHHBIE CBU-
JIETEJIBCTBYIOT O HEY/IOBJIETBOPUTEJIbHBIX PE3YJIbTa-
Tax TaKUX ONepaluil He TOJbKO B KJIMHUYECKOM
acmeKkTe, HO U B 9KOHOMHYecKoM [3]. PekoHCTpyK-
THUBHBIE JKe OIlepalliy, HaIpaBJIEHHbIE HA BOCCTa-
HOBJIEHUE AHATOMHYECKUX BJIEMEHTOB KOJIEHHOTO

with new fixators and implants emerging, and surgi-
cal techniques being continuously refined. Neverthe-
less, meniscectomy continues to be the most fre-
quently performed arthroscopic surgery worldwide
[1, 2]. However, current literature data indicate
unsatisfactory results of such interventions, not only
from a clinical perspective but also from an economic
one [3]. Reconstructive surgeries aimed at restoring
the anatomical structures of the knee joint, including
meniscal root repair, demonstrate excellent long-
term outcomes [4].
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cycTaBa, B TOM YHCJIE IIIOB KOPHSI MEHHCKA, ITOKa3bI-
BAIOT OYEHb XOPOIIIHE OTAAIEHHbIE PE3YJIbTATHI [4].

OcHOBHAsI KapKacHas CTPYKTypa MeHHCKa, obe-
CIEYHBAONIAsT €ro MeXaHUUYECKyH JIKEeCTKOCTh —
U PKYJISIPHBIE KOJIaT€HOBBIE BoJIOKHA. OHU PacIio-
JIOJKEHBI TIPEUMYIIEeCTBEHHO B TapaKarcyJIsIpHOU
30He MeHHCcKa. KOpHU MEHHUCKA SBJISIOTCS IIPAMBIM
MPOOJKEHUEM BTUX IUPKYJIAPHBIX BOJIOKOH, OHH
(ukcupyores K 1miato 0o0JblIe6epoBOl KOCTH,
obecrieunBasi MEHUCKY IIPOYHYIO OCHOBY, 3a CUET
KOTOPOH OH MOXET pAaCIpPEessiTh  OCEBYIO
Harpysky [5].

ITpu OTpBhIBE KOPHS MEHHCKA IIPOUCXOIUT DKC-
TPy3usI MEHHCKa, OH BBIZIABJIMBAETCS U3 IIETH
CycTaBa KHApyXKU, K3aad M KIepeau, oOHaxKkas
MBIIIEJIOK OOJIBIIEOEPIIOBOU KOCTH [6], BCIie/icTBHE
Yero Harpyska Ha XpsI[ U CyOXOHAPaIbHYH KOCTb
MPEBBIIIAET UX MEXaHUYECKYI0 MPOYHOCTh, HACTY-
[aeT CPhIB aflalTalliUd 3THUX CTPYKTYp. IloBpexkze-
HUIO KOPHSA MEHHCKAa YacTO COIYTCTBYIOT TaKHe
MTaTOJIOTHYECKUE COCTOSTHHSA, KaK CyOXOHAPaIbHBIN
CTpecc, TEpeioM M CIIOHTAHHBIA OCTEOHEKDPO3
KOJIEHHOTO cycraBa [7—9]. B Gosiee oTcpoueHHOM
IepuoJie MPOTrpeccupyeT OCTE0APTPUT, U pa3BUBa-
€TCsI OH JIOCTAaTOYHO ObICTPO [10].

ApPTpPOCKOTIMYECKUH III0B KOPHsS MEHHCKA —
€IMHCTBEHHBIA METO/I, IT03BOJIAIOIIUN BOCCTAHO-
BUTbH MTOBPEXKAEHHBIE CTPYKTYPBI KOPHS MEHUCKA U
BEPHYTH €ro QYyHKIUI. MeTonKa BOCCTAHOBJIEHHS
KOpHSI MEHHCKA OIHCaHa B KIIMHUYECKUX PEKOMEH-
manusax «I[ToBpexxaeHne KOpHsA MEHHUCKA KOJIEHHOTO
cycTaBa» 2024 T. U PEKOMEH[0BaHA KaK OIlepariis
BBIOODA [11].

30J10THIM CTAaHAPTOM B JUATHOCTUKE IIOBPEIKIE-
HUA KOPHS MEHHUCKA SIBJISIETCS MAaTHUTHO-PE30HAHC-
Hass Tomorpadusa (MPT). B surepatype omucano
MHOTO MOP(OMETPUUYECKHUX IMPEAUKTOPOB, COILYT-
CTBYIOIIUX OTPHIBY KOPHS MeHMCKa. Tak, Halrpumep,
MenHaJbHAsA SKCTPY3Hs MEHHCKAa IIPU BapyCHOH
nedopMany  yBeJIMUMBAET HArpy3Ky Ha XPSII]
OefpeHHOII KOCTH B 3,96 pasza, GOIbIIEOEepIIOBOM
KOCTH — B 3,52 pasa [12]. YBeJIMueHHbIH Meauaib-
HBIA HAKJIOH 60s1bIIe0ep1ioBoil Koctu (yroam MPTA)
MOBBIIIIAET PUCK OTPhIBA 3aJJHETO KOPHS MeAualb-
HOTO MEHHCKA U CIIOCOOCTBYET AKCTPY3WH MEHHCKA.
IKCTPY3Usl MEANATHLHOTO MEHHUCKA 00JIee 4 MM CUH-
TaeTcss KPUTHYECKOH [13]. YBenmuueHHBIH 3amHUi
HAKJIOH IIJIaTO OOJIbIIEO6EPIIOBOM KOCTH U YBEJIUUEH-
HBIH MBIIEIOK Oe[PEHHOU KOCTH CIOCOOCTBYIOT
KOCTHOMY UMITH>KMEHTY 1 ITOBBINIAIOT BEPOSITHOCTh
MOBPEX/IEHUsA MeHUCKa [14]. BapycHas medopma-
I[HsT KOJIEHHOT'O CyCTaBa YBEJIMUMBAET PUCK OCTE0AP-
TpO3a ¢ MPEUMYIIECTBEHHBIM ITOPAKEHHEM MEH-
aJIbHBIX OT/IEJIOB B 3,5 pasa [15]. Y3Kkas MeKMBbIIIes-

The main framework structure of the meniscus
that provides its mechanical stiffness is the circum-
ferential collagen fibers. They are located predomi-
nantly in the paracapsular zone of the meniscus. The
meniscal roots are a direct continuation of these cir-
cumferential fibers, they attach to the tibial plateau,
providing the meniscus with a strong foundation
that enables it to distribute axial load [5].

In the case of meniscal root tear, extrusion of the
meniscus occurs: the meniscus is squeezed out of the
joint space outward, backward and forward, exposing
the tibial condyle [6], as a result of which the load on
the cartilage and subchondral bone exceeds their
mechanical strength, and the adaptation breakdown
of these structures occurs. Meniscal root damage is
often accompanied by such pathological conditions as
subchondral stress, fracture and spontaneous osteo-
necrosis of the knee [7—9]. In the longer term, osteo-
arthritis progresses and develops fairly rapidly [10].

Arthroscopic meniscal root repair is the only
method that allows for restoration of the meniscal root
structures injured and its function recovery. The menis-
cal root repair technique is described in the clinical
guidelines “Injury of the Knee Joint Meniscus” (2024)
and is recommended as the operation of choice [11].

The gold standard for diagnosing meniscal root
injury is magnetic resonance imaging (MRI). Numer-
ous morphometric determinants associated with
meniscal root avulsion have been described in the
literature. For example, medial meniscal extrusion in
varus deformity increases the load on the femoral
cartilage by 3,96 times, and on the tibial cartilage —
by 3,52 times [12]. An increased medial posterior
tibial slope angle (MPTSA) raises the risk of poste-
rior medial meniscus root tear and contributes to
meniscal extrusion. Medial meniscal extrusion
exceeding 4 mm is considered critical [13]. Increased
posterior tibial plateau slope and increased femoral
condyle size contribute to osseous impingement and
increase the likelihood of meniscal injury [14]. Varus
deformity of the knee joint increases the risk of
osteoarthritis with predominant involvement of
medial compartments by 3,5 times [15]. A narrow
femoral intercondylar notch contributes to medial
meniscal injury [16].

The results of these studies demonstrate how
important it is to identify anatomical predictors of
injury of meniscal structures, which makes further
research on this topic relevant.

AIM OF THE RESEARCH

To identify morphological features of the struc-
tural elements of the lower limb in medial meniscus
posterior root tear.

94
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KOBasi BbIpe3Ka OeApeHHOH KOCTH CIIOCOOCTBYET
MMOBPEKIEHUI0 M€eJTHAIbHOTO MEeHHUCKA [16].

Pe3ynpTaThl MaHHBIX WCCIEIOBAHUN IOKA3bI-
BAIOT, KaK BAKHO BBISIBUTh AHATOMUYECKHE MIPEIu-
KTODBI MIOBPEXK/IEHUsI CTPYKTYD MEHHUCKA, B CBA3U C
yeM UX JajbHeHlllee W3yUeHHe IPeCTaBIIAETCS
aAKTyaJIbHOU TeMOH.

IEJTb UCCJIEJOBAHUSA

BeisButh  Mopdosiornueckrne — 0COOEHHOCTH
CTPYKTYPHBIX 3JIEMEHTOB HIKHEH KOHEYHOCTH TIPH
[MOBPEXKAEHUN  3aJHEr0 KOPHA  MEIUAJIbHOTO
MEHHCKA.

MATEPUVAJIBI 1 METO/IbI

B wucciemoBaHue BKJIIOYEHBI 100 IAI[IEHTOB
(cpemuuii BO3pacT — 50,5 rojia), KOTOPBHIX pase-
JIUJIA Ha JIBEe TPYIIbI: TPyIna A — 50 MAIUEeHTOB C
JIOCTOBEPHBIMHU MPU3HAKAMHU IOBPEKIEHUS KOPHS
MEHHCKa I10 JAaHHBIM MarHUTHO-PE30HAHCHON TOMO-
rpadun (MPT); rpynna B — 50 manuenToB 6e3 3Ha-
YHMBIX TOBPEXK/EHUN XPsIa, MEHUCKOB U CBS30K
KOJIEHHOTO cycTaBa. Kpurepuu BKIIOUEHUS: HAIH-
Yre JIOCTOBEPHBIX MPHU3HAKOB MMOBPEK/ICHUS MEIH-
QJIBHOTO KOPHA MeHHCKA 110 fanHeiM MPT, Bo3pact
6ostee 18 Jer, HaIMUKre HHPOPMHUPOBAHHOTO COTJIA-
cHUs Ha y9acTHe B UccieloBaHuN. Kputepuu nckIo-
yeHWU: BO3pacT MeHee 18 jieT u 60s1ee 80 JeT, HAIU-
ype 3JI0Ka4ecTBEHHBIX HOBOOOpasoBaHUU, Oepe-
MEHHOCTh Ha  JIIOOOM  CPOKe,  OTCyTCTBHE
WHOOPMHUPOBAHHOTO COTJIACHS HA Y4acTHE B HCCIe-
noBanuu. CpeTHUN BO3PacCT MAIEeHTOB — 50,5 To7a.
B Kaxk10¥ TpyIIle MO/ MYKUHH COCTaBIIsiia 30 %,
JKeHIUH — 70 %. Bcem nanimenTam ripoBereno MPT-
HCCIIe/IOBaHNE KOJIEHHOTO CyCcTaBa B CTaHJIAPTHBIX
MTOC/IeI0BATEILHOCTAX Ha ofHoM Tomorpade Philips
Achieva (Huzepaasuzern) (1,5 Tir). B craThe uCosip3o-
BaHbI 00e3/IMUEHHbIE KJINHUYECKHUE JAaHHbIE IaIli-
€HTOB B COOTBETCTBUH C IMOIIHCAHHBIM UMU UHHOP-
MHUPOBaHHBIM coryiacueM. lceiemoBaHue IpoBe-
JIGHO ¢ pas3pelieHus JIOKAJbHOTO STHYECKOTO
KOMHUTETa PA3aHCKOTO MEIUIMHCKOTO YVHUBEPCHU-
tera (mpoTokos N2 5 0T 10.11.2025).

B rpymniie A BBISBJIEHBI CEAYIONTUE IPU3HAKU U
CHMIITOMBI TTOBPEIK/IEHUs 3aJHETO KOPHS MeIUalb-
HOI'O MEHHCKA:

e paauaJbHBIA pPa3pblB B KOPOHAJIBHOU ILIO-

CKOCTHU — 47 ciryuaes (94 %);
e  paAMaNbHBIN Pa3phIB B AKCHAJIbHOU ILJIOCKO-
CTH — 42 cay4das (84 %);

e CHMIITOM «IIpHU3paKa» MEHHCKa — 40 CJy-

vaeB (80 %);

e CHMIITOM OSKCTPY3UH MEIUAIBHOTO MEHU-

cka — 50 cay4aes (100 %);

MATERIALS AND METHODS

The study included 100 patients (mean age:
50,5 years), who were divided into two groups:
group A — 50 patients with confirmed signs of
meniscus root tear according to the results of MRI;
group B — 50 patients without significant damage to
the cartilage, menisci, or ligaments of the knee
joint. Inclusion criteria: presence of confirmed
signs of medial meniscus root tear based on MRI
findings, age over 18 years, and provision of
informed consent to participate in the study. Exclu-
sion criteria: age under 18 years or over 80 years,
presence of malignant neoplasms, pregnancy at any
gestational age, and lack of informed consent to
participate in the study. The mean age of the
patients was 50,5 years. In each group, the propor-
tion of men was 30%, and that of women was 70%.
All patients underwent MRI of the knee joint using
standard sequences on the same Philips Achieva
(Netherlands) 1,5 T MRI system. This article uses
anonymized clinical data of patients in accordance
with their signed informed consent. The study was
conducted with the approval of the Local Ethics
Committee of Ryazan Medical University (Protocol
No. 5 dated 10.11.2025).

In group A, the following signs and symptoms of
posterior medial meniscal root injury were iden-
tified:

« radial tear in the coronal plane — 47 cases

(94%);

« radial tear in the axial plane — 42 cases (84%);

« ghost sign of the meniscus — 40 cases (80%);

« medial meniscal extrusion — 50 cases (100%);

+ posterior medial meniscal extrusion (less

than 3 mm) — 48 cases (96%).

MR image viewing was performed using Vidar
DICOM Viewer 3.3 software.

The width and index of the intercondylar notch
were determined according to the method of Domzal-
ski et al. [17]. The width of the condyles was mea-
sured using coronal T2-weighted images at the level
of the crossing of the anterior and posterior cruciate
ligaments. A line that is parallel to the joint space
was drawn through the lower border of the femoral
condyles. The distance between the lateral and the
medial condyle (AD) was measured, as well as the
distance from the medial edge of the medial condyle
to the medial edge of the lateral femoral condyle
(BC). The intercondylar notch index is presented as
BC/AD.

The posterior tibial slope was determined accord-
ing to the method of Hudek et al. [18]. In the sagittal
plane, at the level of the posterior cruciate ligament
attachment, a first circle was drawn that touched to
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e CHUMIOTOM B3aJHEH SKCTPY3UU MeIUAIIBHOTO
MeHHCcKa (MeHee 3 MM) — 48 cirydaeB (96 %).

g npocmotpa MPT ucnonp3oBanu nporpaMmy
Vidar Dicom Viever 3.3.

[MluprHa U WHJEKC MEKMBIIIETKOBOH BBIPE3KH
OTIPEZIEJISTUCh  TI0  METOAUKE, IPeJIOKEHHOM
M. Domzalski et al. [17]. [[lupuHy MBIIIETKOB U3Me-
PN B KOPOHAJIBHOU IPOEKIUU B pexkume T2 Ha
YPOBHE IlepeceyeHUs IepefiHell U 3a7Hel KpecTo-
00pa3HbIX CBA30K. Uepe3 HIKHIOIO TPAHUITY MBIIIIEI-
KOB O€/[peHHOU KOCTH IPOBOAWJIACH JIMHUS, TapaJ-
JieJIbHAsI CYCTaBHOM I1iesin. VI3MepsiTi pacCcTOsTHUE OT
HapY»KHOTO 710 BHYTPEHHET0 MbIIesika (AD), a Takxke
paccTosiHie OT BHYTPEHHETO Kpas MeJUaIbHOTO
MBIIEJIKA JI0 BHYTPEHHEro Kpas JIaTepaJbHOTO
Mblenka oeaperHod koceru (BC). MHAEKC MeKMBbI-
IIEJTKOBOK BBIPE3KU IpejicTaBiieH B Buzie BC/AD.

3anHull HAKJIOH 60JIbIIe0epIIOBON KOCTU OIpe-
nessiiu o meroay R. Hudek et al. [18]. B carurrans-
HOU MPOEKIIMU Ha YPOBHE IPUKPEIUIEHUs 3aJHEH
KpecTooOpa3HO# CBA3KH ObLI HApUCOBaH IEPBHIN
KpYT, Kacaloluics MPOKCUMAIbHOTO, ITEPETHETO U
33JTHETO KpaeB OOJIbIIeOepIIOBOM KOCTH, a 3aTeM
BTOPOU KPYT, OTPAHUYEHHBIH CIIepeu U C3a1 KOP-
TUKJIbHOH KOCThIO auadusa 060sbi1edepIioBoi
KOCTH, HUKE IIepBOTO Kpyra. IIpoBojusiach Ipo-
JIOJIbHAsA OChb IO IIEHTpaM JABYX KPYroB. 3afHUHN
HAKJIOH IIJIATO 6OJIBIIIEOEPIOBOA KOCTH OTIPEIEIIsIIHI
KaK yroj MeXy JIMHHUEH, MPOBEIEHHON 110 MeJIH-
QJIbHOMY IUIaTO, W JIMHHUEH, IepHeHAUKYJISIPHOMN
MIPOJIOJIBHOM ocH 6OJIBIIIEO6EPIIOBOH KOCTH.

BOTHYTOCTh MEAMAIBHOTO ILJIATO OIEHUBAJIUA B
CAaTUTTAJIPHOU MpoeKnuu mo Metoauke A.M. Kiapour
et al. [19] kak paccTosiHHE MEX/Y JIMHUEH, COeTHHSI-
IOIled TepeHUi U 3aJHUe Kpast 60IbIIebepIioBoOi
KOCTH, 1 €r0 CaMOH I1y0OKOI TOUKOH.

V3rub cycTaBHOH NOBEPXHOCTH MEIUATBHOTO
MBIIIEJTKA OeIpEHHON KOCTH U3MEPSIH B KOPOHATh-
HOH TwIOoCKOCTH. IIpOBOAMIM JIMHUIO IO Kpario
Xpsia. 3aTeM U3MEPSIIN PACCTOSAHUE OT 3TOU JINHUU
Jl0 HanboJiee OT/IeJIEHHON TOUKHU XPSIIa.

HaxJyioH cycTaBHOUW IOBEPXHOCTH MBIIETKOB
OelpeHHOM KOCTHU OIIPEeeIsIIA B KOPOHAJIBHOH IIPO-
eKnuy B pexkrMe T1 Ha YpOBHE IEpPeKpecTa KPecTo-
0o0pa3HbIX CBA30K. O[HYy JIMHUIO TPOBOAUIN II0
VPOBHIO CyCTaBHOH ITOBEPXHOCTH OJTHOTO U3 MBIIIIEJI-
KOB, IPYTYIO JINHUIO — 10 YPOBHIO CYCTAaBHOM ILIEJTN
wIato 060JbIe6epIoBOM KoCTU. VI3Mepsiiu yTIJIbl
MEXX/Ty STUMU JIMHUSAMU.

MakcuMasbHble — TEpe/He-33/[HAE  pa3Mephl
MBIIIETKOB O6e/[peHHON U 60JIbIIe6ePIIOBON KOCTEH
ompezensuiu o meroauke V. Musahl et al. [20] B
CarUTTAILHON pOeKIuH B pexkume T1. Onpe/esnsiniu
cpe3 ¢ HauboJIbIIeH ITTMHON MeANaTbHOTO MBIIIETKA

the proximal, anterior, and posterior edges of the
tibia, then a second circle was drawn, bounded ante-
riorly and posteriorly by the cortical bone of the tibial
diaphysis, below the first circle. A longitudinal axis
was drawn through the centers of the two circles. The
posterior tibial plateau slope was defined as the angle
between a line drawn along the medial plateau and a
line that is perpendicular to the longitudinal axis of
the tibia.

The concavity of the medial plateau was assessed
on sagittal images according to the method of
Kiapour et al. [19] as the distance between a line con-
necting the anterior and posterior edges of the tibia
and its deepest point.

The curvature of the articular surface of the
medial femoral condyle was measured in the coronal
plane. A line was drawn along the cartilage edge.
Then, the distance from this line to the most distant
point of the cartilage was measured.

The slope of the articular surface of the femoral
condyles was determined using coronal T1-weighted
images at the level of the cruciate ligament crossing.
One line was drawn at the level of the articular sur-
face of one of the condyles, and the other line was
drawn at the level of the joint space of the tibial pla-
teau. The angles between these lines were mea-
sured.

The maximum anteroposterior dimensions of the
femoral and tibial condyles were determined accord-
ing to the method of Musahl et al. [20] from sagittal
T1-weighted images. The slice with the greatest
diameter of the medial femoral condyle and the
medial tibial condyle was identified.

The height of the tibial intercondylar tubercles
was measured according to the method of P. Wang. A
line was drawn along the level of the tibial articular
surface, and the distance from this line to the highest
point of each tubercle was measured.

Statistical data processing was performed using
Microsoft Excel. The distribution of the variables
was assessed using the Shapiro-Wilk test, and the
data were distributed non-normally. Data are pre-
sented as Me [Q1; Q3]. The non-parametric Mann-
Whitney U-test was used to compare two indepen-
dent samples. The critical significance level (p) was
set at 0,05.

RESULTS AND DISCUSSION

The morphometric parameters of the knee joint
in the studied groups are presented in Table 1.

Analysis of the MRI scans revealed that patients
in group A showed a clear tendency toward a narrow
intercondylar notch (Fig. 1), while the width of the
femoral and tibial condyles was comparable between
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OelpeHHON U MeIUAIbHOTO MBIIeIKa 60sbirebep-
IIOBOM KOCTEH.

BbICOTY MEKMBIINIETKOBBIX OYTOpPKOB 6OJIbIIIe-
6epIioBOI KOCTH U3MepPsUIH 1o MeTojuke P. Wang.
[TpoBoaMIIN JIMHUIO IO YPOBHIO CYCTaBHOU IOBEPX-
HOCTH 00JTbIIe6EPIIOBON KOCTU U U3MEPSLIH PACCTO-
STHHE OT Hee JI0 HAUBBICIIEN TOUKHU KaK/I0T0 Oyropka.

Cratuctrueckass oOpabOTKa JJAHHBIX ITPOBOH-
Jach B mporpamme Microsoft Excel. Omienka pacmope-
JleJIeHUsI TPU3HAaKa MPOBEZeHA C IOMOIIBIO TecTa
[MManupo — Ywuuka, JaHHBIE OTJINYAJIUCh OT HOP-
MaJIBHOTO pacrpejiesieHus. JlaHHbIe TIpe/ICTaBIeHbI
B Bujie Me [Q1; Q3]. /Iyisi cpaBHEHUS IBYX HE3aBUCH-
MbBIX BBIOOPOK HCITOJIb30BAJIM HEllapaMeTPUYECKUH
kpurepuii Manna — Yurtuu (U-tecr). Kputnueckuii
YPOBEHb 3HAUMMOCTH (p) IPUHUMAIH PABHBIM 0,05.

PE3YJIBTATDBI 1 OBCY KAEHUE

Mopdomerprueckre IapaMeTpbl KOJIEHHOTO
cycTaBa B TPYIIIAX HCCIEAOBAHUA IIPECTABIEHBI B
TabI. 1.

IIpu ananusze MPT-CHUMKOB BBIABJICHO, YTO Yy
MaIUeHTOB U3 Tpynmbl A HabJII0/jaack sIBHAS TEH-
JIEHITHS K Y3KOU MEKMBIIIETKOBOH BhIpe3Ke (puc. 1),
[IpUYeM LIUPHHA MBIIIETKOB Oe/[peHHOM U 60JIbIIIe-
6ep110BOIl KOCTell ObLIa COIIOCTAaBUMA II0 Pe3yJIbTa-
taM. VIHJEKC MEeXMBIIIETKOBON BBIPE3KU SIBHO
OTpakaeT 3Ty TeHJeHIUI0. MenuaHHble 3HAUEHUS
MHJIeKCa BBIPE3KH IAI[UEHTOB W3 rpynnsl b GbuTH
BBIIIIe, 4YeM B Irpymie A, Ha 18 %.

ApPXHUTEKTOHUKA IJIaTO 0OJIbIIEOEPIIOBOM KOCTU
MMeeT MHOTO OCOOEHHOCTeH, KOTOpble MOTYT CIIO-
coOCTBOBATh PA3BUTHIO PA3JIUYHBIX IATOJIOTHH.
B cBA3U ¢ 5TUM MBI U3MEPUIN HECKOJIBKO I1apaMe-
TpoB. OJIVH 13 HUX — HIKHUH HAKJIOH 3a/THETO Kpas
MeINAJIbHOTO MBIIIeIKa O0JIbIIebepIioBOA KOCTH
(puc. 2). B rpynme A opueHTanusA MeAHATBHOTO
w1aTo B 80 % ciryyaeB MMeia 33THEHIKHUN HAKJIOH.
9Ta 0COOEHHOCTH CTPOEHUS MOXKET CIIOCOOCTBOBATH
COCKaJIb3bIBAHUIO MEJIUAIBbHOTO MBIIIETKa OefpeH-
HOH KOCTH K337l U TOBBINIEHWIO HArpy3Kd Ha
3aJTHUI KOPEHb.

ITokaszaTesy BOTHYTOCTU MeZIHaIbHOTO MBIITIEIKA
60J1bIIE6EPIIOBOI KOCTH, U3TUO CYyCTAaBHOM MOBEPX-
HOCTH U YTOJI HAKJIOHA MBIIIEJIKOB OeIPEHHON KOCTH
B Ipymie A eMOHCTPUPYIOT CKJIOHHOCTb K YIUIOIIe-
HUI0. BO3MOKHO, 3TO peakIus KOCTH Ha IOBBIIIEH-
Hy10 Harpy3Kky. CoryiacHo 3akoHy Bosbda, cTpyKTypa
u QopMa KOCTHOM TKaHU IOCTOSHHO IOJCTpauBa-
IOTCS  TOJ  CYIIECTBYIOIIME  (DYHKIIMOHATIBHbIE
Harpysku. Eciin Harpyska Ha KOCTb BO3pACTaeT, OHA
IlepecTanuBaeTcsl Tak, YTOOBI JIydllle BBbIEP>KUBATH
Harpy3ky ortoro Ttumna. CKJIOHHOCTh MBIIIEIKOB
OenpeHHON B 0OJIBIIEOEPIIOBON KOCTEH K YILIOIIE-

the groups. The intercondylar notch index clearly
reflects this tendency. The median values of the
intercondylar notch index in patients from group B
were 18% higher than those in group A.

The architectural pattern of the tibial plateau has
many features that may contribute to the develop-
ment of various pathologies. In this regard, we mea-
sured several parameters. One of them is the lower
slope of the posterior edge of the medial tibial con-
dyle (Fig. 2). In group A, the medial plateau orienta-
tion demonstrated a posteroinferior slope in 80% of
cases. This anatomical feature may contribute to the
slipping of the medial femoral condyle posteriorly
and lead to an increased load on the posterior root.

The values of the concavity of the medial tibial
condyle, articular surface curvature, and femoral
condyle slope angle in group A demonstrate a ten-
dency toward flattening. This may be a bone response
to increased load. According to Wolff’s law, the struc-
ture and shape of bone tissue continuously adapt to
existing functional loads. When the load on a bone
increases, it remodels in such a way as to better with-
stand that type of load. The tendency toward flatten-
ing and enlargement of the femoral and tibial con-
dyles also manifests with the progression of osteo-
arthritis.

Comparison of the dimensions of the medial fem-
oral and tibial condyles in the sagittal plane and the
indices of these parameters revealed that in group A,
the dimensions of the femoral condyles clearly pre-
dominated over those of the tibial condyles.

Comparison of the height of tibial tubercles
between the groups showed no correlation, which is
consistent with the literature.

Analysis of the MRI scans in group A revealed
osteophytes (Fig. 3) on the medial femoral condyle. In
the coronal plane, at the level of the middle of the con-
dyle, an osteophyte was identified (in 90% of cases),
located closer to the joint space. In the sagittal plane,
this osteophyte is projected slightly anteriorly from
the posterior cruciate ligament, at the attachment site
of the anterior meniscofemoral ligament of the lateral
meniscus (Humphrey’s ligament). The mean height of
the osteophyte was 2,5 mm. In the axial plane, an
osteophyte was detected on the medial femoral con-
dyle in the intercondylar notch. In the sagittal plane, it
is located behind the posterior cruciate ligament, near
the attachment site of the posterior meniscofemoral
ligament of the lateral meniscus (Wrisberg’s liga-
ment). The osteophyte was identified in 90% of cases,
with a mean height of 2,7 mm.

It is possible that, in the context of varus defor-
mity, the medial compartments of the knee joint
experience increased compressive stress, while the
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Ta6smua 1. MopdomMeTpryeckre napaMeTpbl KOJIEHHOI'O CyCTaBa B Ipyniax

Table 1. Morphometric parameters of the knee joint in groups

IlapameTp
Parameter

I'pynna A
Group A

I'pynna b
Group B

p

IllupuHa Bbipe3ku 6eapeHHON KocTH (incisura femoris) max, MM
Width of the femoral notch (incisura femoris) max, mm

16,5 [15,5; 17,0]

19,0 [18,2; 19,9]

0,0240*

[llnpuHa MbIIeKOB 6e[peHHON KOCTH B KOPOHAJIbHOU MPOEKIIMY max, MM

Width of the femoral condyles in the coronal plane max, mm

71,7 [66,6; 74,0]

69,2 [68,1; 71,1]

0,1498

Wupekc Boipesku / Notch index

0,22 [0,21; 0,23]

0,27 [0,26; 0,28]

0,0140*

Hakision 3aJHEero Kpad MeijuaJibHOT 0 MbIlleJIKa 60nbme6epu0Boﬁ KOCTH,

rpasychbl
Slope of the posterior edge of the medial tibial condyle, degrees

3[1;5]

1[0;1]

0,0078*

BOrHYTOCTb CyCTaBHOW MOBEPXHOCTH MeJUAIbHOTO MblIle/Ka
60JIbIIe6EePIIOBON KOCTH, MM
Concavity of the articular surface of the medial tibial condyle, mm

2,6 [1,6; 2,8]

3,7 [2,6; 3,9]

0,0414*

M3ru6 cycTaBHOM MOBEPXHOCTU MeIMAJIbHOTO MbllleiKa 6epeHHON
KOCTH, MM
Curvature of the articular surface of the medial femoral condyle, mm

3,813,3; 4,3]

4,6 [4,3; 5,1]

0,0496*

H3rub cyctaBHON MOBEPXHOCTH JIATEPAJbHOTO MbIlllesKa 6eJpeHHON
KOCTH, MM
Curvature of the articular surface of the lateral femoral condyle, mm

5,0 [4,2; 5,2]

4,7 [4,1; 5,6]

0,7794

HakJioH cycTaBHOM MOBEPXHOCTU MeIMAJIbHOTO MbIIeJIKA 6eipeHHON
KOCTH, I'PaJlyChbl
Slope of the articular surface of the medial femoral condyle, degrees

8(7;9]

9[6; 11]

0,4715

HaxJ/10H cycTaBHON TOBEPXHOCTH JIaT€PAJIBLHOTO MbIIIe/IKa 6eApeHHOH
KOCTH, IPaJycChbl
Slope of the articular surface of the lateral femoral condyle, degrees

11 [10; 13]

10 [8; 11]

0,0854

Jl/IMHa MeinabHOTO MblIleJIKa 6e/JpeHHOH KOCTH B CaruTTaJIbHON
OPOEKIMK Max, MM
Height of the medial femoral condyle in the sagittal plane max, mm

61,5 [58,5; 64,2]

59,8 [57,1; 61,4]

0,0470*

JlIMHa MeiMabHOTO MbIILeJIKa 601blIe6epIi0BOM KOCTH B CAaruTTalb-
HOU MPOEeKIMK max, MM
Height of the medial tibial condyle in the sagittal plane max, mm

48,9 [45,9; 50,5]

49,7 [46,7; 51,5]

0,0707

I/[H,ELEKC COOTHOILIEHUA MeJha/IbHBIX MBbIIIEJIKOB (,E[III/IHa MBIl eJIKa

60J1bIIe6EePIIOBOM KOCTH Max / JIMHA MblleJiKa 6eipeHHON KOCTH Max)

Medial condyle ratio index (maximum tibial condyle height / maximum
femoral condyle height)

0,8[0,78; 0,83]

0,85 [0,82; 0,87]

0,0357*

BricoTa MeuanbHOr0 6yropka 60J1bl1e6epioBoi KOCTH, MM
Height of the medial tibial tubercle, mm

9,1[8,4; 9,8]

8,9 [7,9; 9,6]

0,7039

BricoTa JlaTepasibHOro 6yropka 60/bl1e6epL0Boi KOCTH, MM
Height of the lateral tibial tubercle, mm

7,4[7,2;7,9]

7,6 [7,2; 7,9]

0,3628

* CTaTUCTUYECKU AOCTOBepHbIe pasinyus (p < 0,05).
* Differences are statistically significant (p < 0,05).

HUIO U YBEJTUMUEHUIO MIPOSIBIISETCS U IIPU IPOTPECCH-
POBaHHUH OCTEOAPTPHUTA.

CpaBHeHUe Pa3MePOB B CATUTTAIHFHOU IIPOEKITNU
MeIMaJIbHBIX MBIIIEIKOB OeipeHHOoM 1 60biebep-
IIOBOH KOCTEeH W MHJIEKCOB DTHX IOKa3aTeJiel BbIsi-
BWJIO, UTO B IPYyIIIle A pa3Mepbl MBIIIETKOB Oesipen-
HOH KOCTH SIBHO IpeobJajlayii Haj paszMepaMu
MBIIIEJTKOB O0JIbIIIe6EPITOBON KOCTH.

[Ipu cpaBHEHUHU BBICOTHI OYTOPKOB O0JIBIIIEOED-
IIOBOM KOCTH B IPYyIIaX KOPPEJISAINU He BBISBIJIEHO,
YTO COOTBETCTBYET JINTEPATYPHBIM TAaHHBIM.

[Ipu ananuze MPT-ckaHOB B rpymniie A BbIAB-
JIeHBbI 0cTe0dUTHI (pUC. 3) MeITHATHHOTO MBIIIEIKA

lateral structures are subjected to tensile load. Com-
bined, these factors lead to functional remodeling of
the bones forming the joint, which may contribute to
osseous impingement of the medial meniscus poste-
rior root region, as evidenced by the presence of
osteophytes above it.

Another osteophyte was identified on the posterior
edge of the medial tibial plateau (Fig. 3, B, red arrow),
directly behind the attachment site of the medial
meniscus posterior root. In our study, it was observed
in 70% of cases in patients from group A. In turn, an
osteophyte of this localization may also contribute to
osseous impingement and medial meniscal root tear.
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Puc. 1. MPT-cKkaHbI KOJIEHHBIX CYCTaBOB B KOPDOHAIBHOH IJIOCKOCTH B pexume T1:

A — TIAIWEHT U3 TPYIIIBI A ¢ OTPHIBOM 33/JHETO KOPHS MeIUaIbHOTO MEeHUCKa (MH/IEKC BRIPEe3KU beipeHHoM KoeTH (14,3/66,1) = 0,21);
B — naruenT u3 rpynnsl b (MHAEKC BpIpe3ku OepeHHoI KocTh (20,0/67,4) = 0,29)

Fig. 1. T1-weighted coronal MRI scans of the knee joints:

A — patient from group A with medial meniscus posterior root tear (femoral notch index (14,3/66,1) = 0,21);
B — patient from group B (femoral notch index (20,0/67,4) = 0,29)

O6enpeHHON KOCTH. B KOpOHaJIBHOU IMPOEKIUH Ha
VPOBHE CepeIMHBI MBIIIEJIKA BBIABJIEH OCTEO(UT
(B 90 % ciryuyaeB), Oim>Ke K CyCTaBHOU 1mienu. B
CaTUTTAIBHOU IJIOCKOCTU 3TOT OCTEOMUT IPOEIH-
pyeTcs 4yTh KIIepeau OT 3aiHeH KpecTooOpa3HOU
CBSA3KH, B 00J1aCTH TPUKPEIUIEHHUs IepeHeN
MeHUCKO-0eIpeHHOM CBA3KU JIaTePaIbHOTO MEHHU-
cka (cBsaskm Xamppu). CpenHue MokKazaTeau
JUTHHBI ocTeoduTa — 2,5 MM. B akcuasbHOU mpo-
eKI[UU Ha MeJIUaJbHOM MBbIIIeJTKe OeIpeHHOH
KOCTU B MEXXMBIIIEJIKOBOU BbIpe3Ke OOHapyKeH
ocreodut. B carurrasibHON IPOEKIIUH OH PACIIO-
JIOJKeH M03aJu 3aJlHell KpecToOOpa3HOH CBA3KH,
PAZO0M C MECTOM IIPUKPEIJIEHUS 3aJHeH MEHUCKO-
Oe[peHHOW  CBSI3KM  JIaTEPAJbHOTO  MEHHCKA

EENES

"o

The interrelationships of the anatomical struc-
tures of the knee joint play a key role in its biome-
chanics and wear resistance. Imbalances in these
structures leads to an increased load on specific
areas. For example, a narrow femoral intercondylar
notch and predominance of dimensions of the femo-
ral condyle over the tibial condyle dimensions, com-
bined with an increased slope of the posterior edge of
the tibial plateau, contribute to avulsion of the medial
meniscus posterior root.

Under stress, in osteoarthritis, the flattening of
the femoral and tibial condyles occurs. This increases,
on the one hand, the contact area of the osteochon-
dral surfaces; on the other hand, the load on the
menisci grows and joint congruence reduces.

Puc. 2. MPT-ckaHbI KOJIEHHBIX CyCTaBOB B CATUTTAJILHOU IJIOCKOCTH B peskuMe T1:

A, B — marueHT U3 IPyIsl A ¢ 33JHEHIKHIM HAKJIOHOM Me/IHaIbHOTO I1IATO 60JIbIIe6epPI[OBO KOCTH — Yo 6°;
C, D — manueHT 13 rpymisl b ¢ 3aJHEHIKHIM HaKJIOHOM Mée/IHaIbHOTO I1JIaTO 60JIbI1e6epIioBOi KOCTH — yrou 1°

Fig. 2. T1-weighted sagittal MRI scans of the knee joints:

A, B — patient from group A with posteriorinferior slope of the medial tibial plateau — angle 6°;
C, D — patient from group B with posteriorinferior slope of the medial tibial plateau — angle 1°
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Puc. 3. MPT-ckaHbI KOJIEHHBIX CyCTaBOB ITAIIMEHTOB U3 I'PynIbl A B pexxume T1:

A — mepeiHUI MBIIIETKOBBIN 0CTEO()UT MeTUaTbHOTO MbIIIesiKa 6eapeHHoM KocTH (6esas crpesnika); B — ocreodur 3amHero kpast
MeIMaJIbHOTO MBbIIIeIKa 60JIbIIe6epIioBoii KocTu (KpacHas cTpesika) (COOTBETCTBYET MECTY IIPUKPEIUIEHHUS TTepeHei
MEHUCKO-0e/[peHHOH CBS3KU JIaTepaIbHOTO MeHucKa (csa3ku Xambpn)); C, D — 3aiHUI MBIIIEIKOBBIH 0cTe0hUT MeAUATHBHOTO
MblIIesiKa OepeHHol Koctu (6esas crpesika) (COOTBETCTBYET MECTY IIPUKPEIUIEHUs 3a/IHEN MEHUCKO-0e/IpEHHON CBA3KHU
JIaTepasyIbHOTO MeHHCcKa (cBsi3ku Bpucbepra))

Fig. 3. T1-weighted MRI scans of the knee joints of patients from group A:

A — anterior condylar osteophyte of the medial femoral condyle (white arrow); B — osteophyte of the posterior edge of the medial tibial
condyle (red arrow) (correspond to the attachment site of the anterior meniscofemoral ligament of the lateral meniscus
(Humphrey’ ligament)); C, D — posterior condylar osteophyte of the medial femoral condyle (white arrow)

(correspond to the attachment site of the posterior meniscofemoral ligament of the lateral meniscus (Wrisberg’s ligament))

(cBsi3ku Bpucbepra). OcreoduT BHISIBJIEH B 90 %
CIyuyaeB, CpeHHE II0KAa3aTeJH JIUHBI OCTEO-
dura — 2,7 MM.

BosmokHo, Ha ¢doHe BapycHOU Aedopmanuu
MeUaJIbHbIE OT/IEJIBI KOJIEHHOTO CYCTaBa HCIIBITHI-
BAIOT IOBBIIIEHHYIO HAarpy3Ky Ha CKaTHe, a JiaTe-
paJIbHBIE CTPYKTYPhI — HArpy3Ky Ha pacTsKeHUE.
Bmecre st dakTOphl IPUBOJAT K (QYHKIIHMOHAIb-
HOMY PpEMOJIEJINPOBAHUIO KOCTEH, 00pas3yolux
CycTaB, UYTO MOXKET CIIOCOOCTBOBATh KOCTHOMY
UMIUIKMEHTY 00JIaCTH 3aJHETO KOPHSA MeANasb-
HOT'O MEHHCKA, O UeM CBHUJIETEJIbCTBYET HAJIMIME HAJ
HUM OCTeO(HUTOB.

Eme ogun octeouT 06HApPYKEH Ha 33/THEM Kpae
MeIHaJIbHOTO  IUIaTO  OOJIbIIe6EPIIOBON  KOCTH
(puc. 3, B, kpacHas cTpeJika), Kak pa3 Mo3au MecTa
MIPUKPEIIEHUs 3aJJHETO KOPHS MEANATLHOTO MEHH-
cka. B Hamem ucceejoBaHUY OH BCTpedasics B 70 %
CJIydaeB y MalueHToB U3 Tpymnbl A. B cBoio ouepess,
ocTe0UT TAKOH JIOKUIMBAIUN TaKXKe MOMKET CIIO-
coOCTBOBATh KOCTHOMY HMITH?KMEHTY U OTPBIBY
KOPHS MeIMaTbHOTO MEHHUCKA.

B3auMOOTHOIIEHUsT AHATOMHYECKUX CTPYKTYP
KOJIEHHOTO CyCTaBa WUTPAIOT KJIFOYEBYIO POJIb B €T0
OuoMexaHUKe M YCTOHYUBOCTH K u3HOCy. Hapyie-
HU€e COOTHOIIEHUU 3TUX CTPYKTYD BBI3bIBAET ITOBHI-
[IEHHYIO HArpy3Ky Ha ompeziesieHHble obtacTh. Tax,
HampuMep, y3Kasg MeXMBIIETKOBas BBIpe3Ka
OelpeHHON KOCTHM U IPEBAJMPOBAHUE Pa3MepOB
MBIIIEJTKA OeIPEHHON KOCTH HAaJl MBIIIEJIKOM 00JIh-
1e6epIioBOi KOCTU Ha (pOHE YBEJIMUEHHOTO HAKJIOHA

According to Wolff’s law, when the load increases,
bone tissue remodels in such a way as to better with-
stand that load. The trabecular structure undergoes
adaptive changes; as a result, the cortical bone
becomes denser and thinner. Osteophytes are devel-
oping. Ultimately, changes in the bone structures con-
tribute to meniscal impingement, which are injured
and fail to perform their function, further increasing
the load on the joint and contributing thereby to the
maintenance of a vicious circle of joint destruction.

CONCLUSION

The anatomical features identified (intercondylar
notch narrowing, flattening of the articular surface of
the medial tibial condyle, and an increased slope of
its posterior edge), as well as the significant role of
the height ratio of the tibial and femoral medial con-
dyles are of considerable importance and may be
used as an additional diagnostic criterion for the
detection of medial meniscus posterior root tear.
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3a7{HETO Kpas IUIaTo O0JIbIIe6ePIIOBON KOCTU CIIO-
COOCTBYET OTDBIBY 3a/IHETO KOPHS MeJUAJIbHOTO
MEHHCKA.

Ha ¢done meperpysku cycraBa W OCTEOapTpO3a
MPOUCXOUT VIUIOIIEHUE MBIIIEKOB OeJIpeHHOU U
60J1b111e6EPIIOBO KOCTEMH, 32 CUET UEero, C OJTHOH CTO-
POHBI, YBEJITMUNBAETCA IUIOMAAh KOHTAKTa KOCTHO-
XPAIIEBBIX TTOBEPXHOCTEN, C PYTrOA — HArpyska Ha
MEHHCKU YBEJIMUNBAETCSI, 8 KOHTPYIHTHOCTD CyCTaBa
CHIDKAETCH.

ITo 3akony Bosbda, npu yBesmdeHUU Harpy3Ku
KOCTHasI TKaHb [IEPECTPANBAETCS TaK, YTOOBI JIyUIIe
BBIZIEPIKUBATh 3Ty HArpysky. CrpoeHume Tpabekysn
[O/IBEpPraeTcs aJalTAallHOHHBIM H3MEHEHUSIM, B
pe3ybTaTe Yero KOPTHKaJIbHAsA KOCTh CTAHOBUTCS
0oJ1ee IJIOTHOM U TOHKOU. Pa3BuBaloTcst 0cTeodUTHI.
B KOHEUHOM HTOTE M3MEHEHHUs KOCTHBIX CTPYKTYD
CIIOCOOCTBYIOT KOCTHOMY UMITH/IXKMEHTY MEHHUCKOB,
KOTOpbIe TOBPEXKAAIOTCS M HEe BBIMOJHAIOT CBOIO
(dyHKIIHIO, UTO elle GOJIbIIIEe YBETUIUBAET HATPY3KY
Ha CyCTaB, CIIOCOOCTBYS HOEPKAHUIO0 IOPOYHOTO
KpyTa pa3pylIeHus CyCcTaBa.
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