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OPUT'MHAJIBHAA CTATHA

MAGNETIC RESONANCE IMAGING IN THE DIAGNOSIS OF KNEE JOINT OSTEOARTHRITIS
Zhogina T.V., Gorchakova M.B., Fomenko J.E., Kongar Ch.A., Zavadovskaia V.D.

Siberian State Medical University, SSMU. Tomsk, Russian Federation.

urpose. To analyze the spectrum of morphological changes in all knee joint structures in

middle-aged and elderly patients with knee osteoarthritis (OA) according to magnetic reso-

nance imaging data.

Materials and Methods. The analysis of MR images of the knee joints of 81 patients (67
women, 14 men, average age 65 years) with an established diagnosis of OA, with complaints of me-
chanical pain, starting pain, swelling and hyperemia was performed. MRI was performed on a SIGNA
Creator 1.5 T MRI scanner; General Electric Company. All joints were examined in coronary, sagittal
and axial sections. The distance between the slices ranged from 2.5 to 3.5 mm. The following se-
quences were used — T1-WI, T2-WI, PD FS, STIR.

Results. MRI revealed a wide range of changes in soft tissue and bone intraarticular struc-
tures including osteophytes of the articular surfaces of the femur and tibia (93.8%), dystrophic
changes in the menisci (92.6%), dystrophic changes in hyaline cartilage (88.8%), intraarticular effu-
sion (79.01%), dystrophic changes in the tendon-ligamentous apparatus (77.7%), osteochondral le-
sions (76.54%), bone marrow edema (62.9%), subchondral cysts (53.08%). Taking into account the
analysis of bibliographic sources, systematized data on the MR picture of the revealed pathological
changes are presented.

Conclusions. Osteoarthritis of the knee joint is a disease that worsens the quality of life of the
population mainly middle-aged and elderly, as well as young people. Magnetic resonance imaging
due to the possibility of visualizing all structural changes in knee joint at various stages of the dis-
ease has advantages and makes it possible to reliably assess morphological changes, including in the
process of monitoring dynamics and prescribe adequate, timely therapy for OA.

Keywords: magnetic resonance imaging (MRI), osteoarthritis, knee joint.
Corresponding author: Fomenko J.E., e-mail: m.ssmu@mail.ru
For citation: Zhogina T.V., Gorchakova M.B., Fomenko J.E., Kongar Ch.A., Zavadovskaia V.D.

Magnetic resonance imaging in the diagnosis of knee joint osteoarthritis. REJR 2024; 14(2):113-128.
DOI: 10.21569/2222-7415-2024-14-2-113-128.

Received: 30.05.24 Accepted: 05.07.24

MATHUTHO-PE3SOHAHCHAS TOMOTPA®UA B AUATHOCTUKE OCTEOAPTPO3A
KOAEHHOTO CYCTABA

XormmHa T.B., fopyakosa M.B., PomeHko tO.E., KoHrap H.A., 3aBaAoBCKas B.A.

$I'BOY BO «CHOHPCKHI T'OCyIapCTBEHHBINM MEAUIIMHCKIH yHUBepcuTeT M3 Pd. Tomck, Poccus.

€JIb MCCJIeJOBAaHUA. AHAAN3 CIIEKTPa MOP(OAOTHYECKUX H3MEHEHHH BCEX CTPYKTYP KOACH-

HOTrO CcycTaBa y OOABHBIX OCTEOAPTPO30M CPEAHET0 M ITOKHAOTO BO3pacTa II0 JaHHBIM Mar-

HHUTHO-PE30HAHCHOH ToMorpaduu.

Matepuasnsl u metonbl. BeimoasreH anaan3 MP-n3o00paskeHHiT KOAGHHEBIX cycTaBoB 81 ma-
ueHTa (67 XeHIUH, 14 My>K4YHH, cCpegHUH Bo3pacT 65 AeT) ¢ yCTaHOBAEHHBIM auarHo3oMm OA, c xka-
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AobamMu Ha 00AM MEXaHHYECKOI'O XapaKTepa, CTapTOBYIO0 00Ab, oTeYHOCTH U runepemuro. MPT Bbimoa-
Harack Ha MP-tomorpadge SIGNA Creator 1,5 Ta; General Electric Company. Bce cycraBbl nccaeno-
BaAUCh B KOPOHAABHOM, CATHTTAABHONH M aKCHaABLHOH IIAOCKOCTSX. PaccTrosgHme MeKay cpe3amMu co-
cTaBAsino oT 2,5 mo 3,5 mm. Mcrmoas3oBaAuch caenyromnme nocaemgoBareabHoctu: T1-BU, T2-BU, PD FS,
STIR.

Peaynasbrarsel. [1lo nanasivm MPT BeIIBA€H IIMPOKHM CIEKTP H3MEHEHHU MSTKOTKAHHBIX UM KOCT-
HBIX BHYTPHCYCTaBHBIX CTPYKTYP, BKAIOYAIOIIHUH: OCTEO(PUTHI CYCTaBHBIX IOBEpPXHOCTelH OeqpeHHOH U1
6oarIiebepiioBoit Kocreit (93,8%), mucTpoduueckue U3MEeHEHNS MEHUCKOB (92,6%), nuctpodudeckue
H3MEHEHUs THaAMHOBOTO Xpsama (88,8%), BHyTpucycTaBHOHM BBIIOT (79,01%), nucTpoduydeckre u3Me-
HEHUd CyXOXKHABHO-CBH304YHOro amnmnapata (77,7%), ocTeoxXoHApaAbHbIE ITOBpPeXaeHUs (76,54%), oTek
KOCTHOro Mo3ra (62,9%), cydoxonapasbHble KUCTBI (53,08%). C yuyeToM aHaan3a OHUOAHOTrpaUIeCKUX
HCTOYHHUKOB, IIPUBOAATCSH CHUCTEMAaTH3UpPOBaHHbIE AaHHBIe 0 MP-kKapTHHe BBIIBAEHHBIX IIATOAOTHYE-
CKMX U3MEHEHUHU.

3akmaouenue. OcTeoapTpo3 KOAEHHOIO CycTaBa — 3aboAeBaHHeE, KOTOPOE YXYAIIAeT KadecTBO
JKU3HU HACEA€HHs B OCHOBHOM CPEIHEro M IIOKHAOTO, a TaK¥Ke MOAOLOro Bo3pactra. MarHUTHO-
pe3oHaHCHag ToMorpadus B CBS3H C BO3MOXKHOCTBIO BHU3YaAM3allMM BCEX CTPYKTYPHBIX M3MEHEHHUH
KC na pazanunbIx craguax OA mMeeT IIpeHMyIlecTBa II0 CPaBHEHHIO C peHTreHorpadueil u maer
BO3MOXKHOCTB JIOCTOBEPHO OLIEHUTH MOP(OAOTHYECKHE U3MEHEHHS, B TOM YHCAE€ B IIPOIIECCE MOHHUTO-

pUpoBaHUd 3a00A€BaHUS, U HA3HAYUTE afieKBaTHyo Tepanuio OA.
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ntroduction.

The knee joint osteoarthritis (OA), also

known as degenerative — dystrophic joint

disease, is one of the leading causes of

functional impairments and disability
among middle-aged and elderly people, the ra-
tio of the number of men to the number of
women is 3:4 respectively.

According to the latest epidemiological
data the prevalence of knee OA is estimated to
increase from 1.5% to 15.9% [1].

Hereditary = susceptibility, mechanical
forces exerted on the joints, high loadings (pro-
fessional and sports) at the knee, metabolic
and endocrine disorders, joint dystrophic deg-
radation, overweight and obesity are common
risk factors of the development knee OA.

Being the main cause of articular hyaline
cartilage dystrophy an abnormal metabolism
leads to the decreased synthesis of chondroitin
sulfate and, accordingly, to the proteoglycans
degeneration; altered collagen and protein syn-
thesis progresses to dehydration of cartilage,
its thinning, fiber disintegration and results in
its destruction. Small cartilaginous fragments
irritate the synovium and cause synovitis. As
the loss of the articular cartilage continues the
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shock absorbing ability is lost, loading on bone
tissue increases, subchondral osteosclerosis is
developed as a protective-adaptive response,
cysts are formed in the underlying bone tissue.
Ossification of the remaining cartilage frag-
ments directly contributes to the formation of
osteophytes developing at the peripheral mar-
gins of joints [2].

Typical symptoms of the knee joint osteo-
arthritis’s (OA) clinical presentations are joint
pain most often of a mechanical nature with its
intensification in a standing alignment when
the joint is loaded and pain that abates after
rest, including at night.

While there are improvements in the
treatment of osteoarthritis such as physiother-
apy, new orthopedic designs, physiotherapeutic
and drug treatment protocols, endoprosthesis,
the challenge is higher quality recognition, im-
proved visualization of joints in patients with
OA.

Routine radiography remains the most
standardized, common and cost-effective tool in
the diagnosing and evaluation of the OA joint.
In epidemiological and clinical studies the radi-
ography is used to evaluate joint space narrow-
ing being the consequence of the hyaline carti-
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Table Nel. Pathological changes seen in OA knee joints patients.

Subchondral cysts
Osteophytes

Dystrophic changes in menisci
Intraarticular effusion

Bone marrow edema

Baker's cyst

Dystrophic changes in the tendon-ligamentous
apparatus

Dystrophic changes in hyaline cartilage

Osteochondral damage

20

40 60 80 100

lage’s thinning, flattening of the articular sur-
faces of the femur and tibia condyles, and oste-
ophyte formation. However, with modern ther-
apeutic approaches to the treatment of knee
OA, it is important to have methods that can
detect minimal structural changes and will re-
veal its pathogenetic aspects. Magnetic reso-
nance imaging (MRI) can provide the most op-
timal visualization of the whole knee joint sim-
ultaneously, including the state of the bone
marrow of the articular ends of the bones, hya-
line cartilage and menisci, and the tendon-
ligamentous apparatus, with the advantages of
the absence of ionizing radiation exposure [3].

Purpose.

The objective of this study is to analyze
the spectrum of morphological changes in all
knee joint structures in middle-aged and elder-
ly patients with knee osteoarthritis OA accord-
ing to magnetic resonance imaging data.

Materials and Research Methods.

MRI of the knee joints (SIGNA Creator 1.5
Tl MR tomograph; General Electric Company;
T1-WI, T2-WI, PD FS, STIR) was performed in
81 patients (67 women, 14 men), middle-aged
and elderly (average age 65 years), with an es-
tablished diagnosis of OA; the median indicator
was 66 (20;90) years. All examined patients
reported joint pain of a mechanical nature (of
standing alignment and gait), “starting pain”
(transient morning stiffness that abates with
movement), swelling and skin hyperemia of the
knee when loading the joint. A total of 81 knee
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joints were examined. The MRI study of all
knee joint structures comprised coronary,
transverse and sagittal planes. The study also
comprised the shape of the bones, the condi-
tion of the articular cartilage, menisci, tendon-
ligament apparatus, synovium. The presence of
intra-articular effusion and signal characteris-
tics of the bone marrow were also evaluated.

Results and Discussion.

MR imaging of knee joints in these pa-
tients revealed soft tissue changes and changes
in bone intra-articular structures (table 1).

The presented findings have demonstrat-
ed the prevalence, according to their frequency,
of such alteration as osteophytes of articular
surfaces of femur and tibia (93.8%), dystrophic
meniscus changes (92.6%), dystrophic changes
in hyaline cartilage (88.8%), osteochondral le-
sions (76.54%), all of them being the manifesta-
tions of OA. In accordance with descending
degree also have been revealed: intra-articular
effusion (79.01%), dystrophic changes in the
tendon-ligamentous apparatus (77.7%), swell-
ing of the bone marrow (62.9%), subchondral
cysts (53.08%).

Osteophytes, which were seen in 93.8%
of findings, had different localization and grade
of severity.

Osteophyte formation includes the pres-
ence of articular cartilage’s dystrophic changes
(thinning, fragmentation, loss of -cartilage),
leading to an increased mechanical load on the
subchondral bone and the appearance of mi-
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Fig. 1 (Puc. 1)

Fig. 1. MRI of the knee joint, osteophytes (arrows).

a, b, ¢ — sagittal plane, T2-WI; d — FS, e, f — axial plane, g — coronal plane, T2-WI. Rough osteophytes of the
lateral, predominantly anterior and posterior articular surfaces of the femoral condyle (a, b, c, d, d, e, f, g,
patella (a, ), tibia (b, c); rounded osteophytes of the posterior surface of the femur (d, e, f).

Puc. 1. MPT koAeHHOro cycTaBa, ocTeoduTbl (CTPEAKH).

a, 0, B — caruTTaAbHas MMAOCKOCTE, T2-BU; r — FS, 1, e — akcuasbHas IIAOCKOCTh, X — KOPOHAPHAS ITAOCKOCTb,
T2-BU. I'pybble ocTeohUTE GOKOBBIX, IPEUMYIIIECTBEHHO MepeaHel U 3amHell CyCTaBHBIX IIOBEPXHOCTEH MBI-
mieAka G6egpeHHOI KocTH (a, 6, B, T, O, €, K), HAAKOACHHUKA (a, €), 6oable6epiioBoii KocTu (6, B); OKpyTrAbIe
ocTeoUTHI 3aHEH ITIOBEPXHOCTH OeApEeHHO# KOCTH (T, A, €).

crocirculatory disturbance areas within it,
which results in compensatory osteosclerosis.
The remaining fragments of cartilage then un-
dergo ossification to form marginal bone
growths [4].

The common feature in findings we en-
countered was marginal localization (78.94%)
along all articular surfaces of femur and tibia
condyles at the junction points between hyaline
cartilage and the synovial membrane of the
joint capsule. Also there were findings showing
marginal osteophytes of rough and disfiguring
nature (57,89%) which pushed aside the collat-
eral ligaments, especially on the medial side,
causing dystrophic ligament changes at that
level. The osteophytes sizes were ranged from
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0.61 to 2.34 cm in the sagittal plane. Large os-
teophytes of the femoral condyle extended to
the level of the distal part of the metaphysis
along the posterior surface of the joint, individ-
ual findings of this study showed rounded
shapes of osteophyte (5.26%). Marginal osteo-
phytes in superior and inferior poles of patella
articular surface were noted (n=68,42%) (fig.1).
In some cases (n=3) osteophytes were
formed in the central parts of the articular sur-
faces of femur and tibia condyles, large-sized
osteophytes had a picture of “pseudo-erosions”
and were associated with a more severe course
of OA. There was an observation when a rough
large-sized osteophyte was localized along the
inner surface of the intercondylar recess of the
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Fig. 2 (Puc. 2)

Fig. 2. MRI of the knee joint, T2-WI.

a — sagittal plane, b — coronal plane. Central osteophyte of the anterior articular surface of the tibia, marginal
osteophytes of the femur and tibia (arrows).

Puc. 2. MPT koAeHHoro cycTtasa, 12-BU.

a — caruTTaAbHas IIAOCKOCTH, 6 — KOPOHAABHAS ITAOCKOCTH. LIeHTPaAbHEBIH O0CTEO(UT IIepeaHe CyCTaBHOM II0-
BEPXHOCTH O0ABIIIEOEPIIOBOM KOCTH, KpaeBble 0CTeOMUTHI OeAPEHHON U 60ABIIE6EPIIOBOM KOCTEH (CTPEAKH).

Fig. 3 (Puc. 3)
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Fig. 3. MRI of the knee joint, T2-WI, sagittal and coronal (FS) planes (a, b, c, d), e — coronal plane.
a, b — normal MR picture of hyaline cartilage on sagittal and coronal MRI;
c, d — absence of hyaline cartilage of the articular surfaces of the medial condyles of the femur and tibia;

e — fragmentary absence of hyaline cartilage of the articular surface of the medial condyle of the femur (ar-
Trows).

Puc. 3. MPT koAeHHoOro cycTtaBsa, T2-BU, carutTaAbHble U KopoHaAbHas (FS) naockocTs (q, 6, B, T),
A — KOPOHAABHAS NAOCKOCTb.

a, 6 — HopmaapHas MP-kapTHHA I'MaAHHOBOIO XpPSIlia HA CATUTTAABHON U KopoHapHOoi MPT;

B, T — OTCYTCTBHE THAAMHOBOTO XPSIIAa CYCTABHBIX [IOBEPXHOCTEH MEOUAABLHBIX MBIIIIEAKOB OEIPEHHON U 6OAB-
m1e6epIIOBOM KOCTEH;

I — bparMeHTapHOE OTCYTCTBHE T'MAAMHOBOIO XPHIa CyCTaBHOM ITIOBEPXHOCTH MEAHAABHOTO MBIIIEAKA Oem-
PEHHOM KOCTH (CTPEAKH).

Fig. 4 (Puc. 4)

Fig. 4. MRI of the knee joint, FS. a, c, e — coronal plane, b, d - sagital plane. MR picture of oste-
ochondral lesions of the patellofemoral joint (arrows).

a, b — Small subchondral cysts and perifocal edema of the bone marrow, localized at the level of fragmentary
absence of hyaline cartilage of the medial femoral condyle;

c, d, e — more common due to the complete absence of hyaline cartilage.

Puc. 4. MPT koAeHHoro cycTasa, FS. a, B, A — KOPOHOAbHAs NAOCKOCTb, 6, I — cArMTTaAbHas
NAOCKOCTb. MP-KQpPTMHO OCTEOXOHAPAAbHbIX MOBPEXAEHUN (CTPEAKH).

a, 6 — Meakne CcyOXOHOpaAbHBIE KHUCTHI U MEPUGOKAABHEIH oTeK KM, AOKaAM30BaHHBIE Ha YPOBHE (hparMeH-
TAPHOr0 OTCYTCTBHS IHAAMHOBOIO XPSIa MEAHAABHOIO MBIIIEAKA OeApPEeHHOM KOCTH;

B, I, I — b0A€e pacIIpoCcTpaHeHHbIe HA (DOHE IIOAHOTO OTCYTCTBHS THAAWHOBOTO XPSIIIA.
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lateral femoral condyle, directly adjacent to the
anterior cruciate ligament (ACL). Central osteo-
phytes are difficult to appreciate using radiog-
raphy techniques due to the summation shad-
ow effect; however central osteophytes are re-
markably well shown on MRI tomography visu-
alization (fig.2).

Dystrophic hyaline cartilage changes are
strongly associated to the manifestation of os-
teoarthritis, which makes it extremely im-
portant to assess its condition. In anatomical
sequence (T1WI — T1-weighted images), hyaline
cartilage tends to have intermediate signal in-
tensity, while its basal inner layers are not dif-
ferentiated from subchondral bone.

with OA were detected with high prevalence
its thinning (88.8%) or its complete loss
(76.54%), and also surface defects (38.8%) in
the form of focal changes in the high-intensity
signal. It was shown that the articular surface
of the tibia medial condyle and the patella ar-
ticular surface were predominantly affected
(fig.3).

Osteochondral defect is a common phe-
nomenon associated with OA in MRI [6].

Osteochondral defects in OA patients
were observed in 76,54% of cases and are iden-
tified as a multitude of small individual sub-
chondral cysts of femoral condyle, less fre-
quently of tibia with perifocal edema of bone

Fig. 5 (Puc. 5)

Fig. 5. MRI of the knee joint, FS. a - sagittal plane, b — axial plane.

MR signs of osteochondral injuries of the patellofemoral joint. Subchondral cysts and perifocal edema of the
bone marrow along the anterior surface of the femur and the articular surface of the patella at the level of
complete absence of hyaline cartilage and marginal osteophytes.

Puc. 5. MPT koAeHHoro cycTaBa, FS. a — caruTTaAbHasi NAOCKOCTb, 6 — AKCUAABHAA NAOCKOCTb.

MP-kapTHHA OCTEOXOHAPAABHBIX IIOBPEXACHUI IaTeAr0-(DEMOPAABHOTO cycTaBa (cTpeaku). CyOXoHApPaABHBIE
KHCTBI U IlepruoKaabHbIH oTeK KM 1o mepenHed MOBEPXHOCTH OE€APEHHON KOCTH M CyCTaBHOM IIOBEPXHOCTH
HaOKOAEHHHKA Ha YPOBHE IIOAHOTO OTCYTCTBHS I'MaAMHOBOIO XPSIia M KPaeBbIX 0CTeO(UTOB.

Sequences with suppression of the signal
from fat (STIR, FS), rapid gradient echo (T2*-
GRE) make articular cartilage hyperintensive,
increasing the contrast of the surrounding
structures, and allowing to accurately assess
the condition of articular hyaline cartilage. In
addition, the magnetization transfer technique
provides high contrast between cartilage and
adjacent structures [5].

When assessing the condition of the hya-
line cartilage of tibia and femur articular sur-
faces and the patellofemoral joint in patients
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marrow and thinning/absence (localized, ex-
tensive) of articular hyaline cartilage at this
level. These structural changes were often
combined with meniscus tears (fig. 4, 5).

Small subchondral cysts with perifocal
edema generally were associated with oste-
ochondral damage.

Bone marrow edema is associated with a
reaction to an inadequate traumatic force ap-
plied on the joint. It was observed in 62,9 %
cases of presented material among AO patients,
localized in central parts of the epiphyses of the
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Fig. 6 (Puc. é)

edema (arrows).

eral fragments of the meniscus.

AOKAABHOE€ HCTOHYEHHE T'MaAMHOBOTO XpPdIlia.

Fig. 6. MRI of the knee joint, FS. a - sagittal plane, b, c — coronal plane. MR-signs of bone marrow

a, b — of bone marrow edema, small subchondral cyst, local thinning of hyaline cartilage.

c — more extensive edema of the bone marrow of the medial condyle of the femur, marginal osteophytes of the
femur and tibia, absence of hyaline cartilage in the central part of the medial meniscus, extrusion of periph-

Puc. 6. MPT koAeHHoro cycTasaq, FS. a — caruTTaAbHAas NAOCKOCTb, 6, B — KOPOHAPHASA MAOCKOCTb.

MP-kapTHHa OT€Ka KOCTHOTO MoO3ra (CTpeakH). a, 6 — OTeK KOCTHOTO MO3ra, MeAKas CyOXOHApaAbHAas KHCTA,

B — Boaee OOIIMPHBIN OTEK KOCTHOTO MO3ra MEIWAABHOTO MBIIIEAKA OEIPEHHOM KOCTH, KPaeBble OCTEO(UTHI
6enpeHHOM U 60ABIIE6EPIIOBOM KOCTEH, OTCYTCTBHE T'MAaAHHOBOTO XPAIlla B IEHTPAABHOM YaCTH MEIHAABHOTO
MEHHCKa, S9KCTPY3HUs ITepudeprIecKUX (hparMeHTOB MEHHCKA.

femur and tibia. Bone marrow edema is identi-
fied as a typical low signal T1WI, isointense
T2WI signal and high signal in the FS. Besides
bone marrow edema in 66,7% of cases edema
of Hoffa fat pad inner layers was present. Gen-
erally perifocal edema was observed surround-
ed by small subchondral cysts in combination
with osteochondral changes associated with OA
(fig.6).

Subchondral cysts were visible in 53,08
% of cases. They constituted a high signal flu-
id-filled space with clear contours in T2WI and
in FS. Those of various sizes — ranging from
small (up to 0,2-0,4 cm) to large (up to 0,8-1,0
cm). One type of a large cyst is a so-called ge-
ode — large subchondral round or oval-shaped
space, communicating with the joint cavity (fig.
7).

Geode is a term attributed to geology,
which means spherical formation within sedi-
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mentary and volcanic rocks. There are two the-
ories concerning pathogenesis of subchondral
cysts: synovial fluid is forced through the hya-
line cartilage into the subchondral bone due to
elevated intra-articular pressure, resulting in a
cystic collection of joint fluid; cystic necrosis
development post subchondral fracture [7].

Geodes are characterized as T1WI low
signal and high signal T2WI and FS in 16,3%;
in 6,9% T1WI signal was high, which indicated
it as being proteinaceous. Peripheral contrast
enhancement of cysts arises due to epithelium-
lining of a cyst, internal contrast enhancement
of the contents due to the diffusion of the con-
trast agent into the liquid contents is possible.
Geodes are not specific to OA, they can form in
patients with RA, crystalline arthropathy, in
the presence of osteonecrosis [8] (fig.8).

At the knee joint a meniscus plays a ma-
jor role in congruence of t he joint, providing
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Fig. 7 (Puc. 7)

Fig. 7.  MRI of the knee joint. MR signs of reorganization cysts (arrows). a, b - T2-WI, coronal plane;
c - T2-WI, sagittal plane; d, e - FS, coronal plane.

a — reorganizing subcortical cyst of the central parts of the tibial epiphysis,
b, c — a cyst in a marginal osteophyte with perifocal edema of the bone marrow;

d, e — reorganizing subchondral cysts with moderate perifocal edema of the bone marrow, absence of hyaline
cartilage and menisci, marginal osteophytes.

Puc. 7. MPT koAeHHoro cycTagaq, a, 6 — T2-BU, kopoHaAbHas NAOCKOCTb; B — T2-BU, carutTaabHas
NAOCKOCTb; I, A — FS, KOPOHAABHAA NAOCKOCTb. MP-KaQpTUHO NepecTPOeYHbIX KUCT (CTPEAKH).

a — Ilepectpoeunas cyOKOPTHUKAaABHAA KHCTA IIEHTPAABHBIX OTAEAOB 2mH(M3a 6oAbIIebepIloBoi KOCTH; 6, B —
KHCTa B MAPTHHAABHOM OCTEO(HUTE C MEPHUPOKAALHBIM OTEKOM KOCTHOTO MO3Ta; T, I — IIEPECTPOEIHBIE CYOXOH-
OpaAbHBbIE KUCTBI C YMEPEHHBIM EPU(POKAABHBIM OTEKOM KOCTHOTO MO3Ta, OTCYTCTBHE TMAAMHOBOTO XPAIla U
MEHHUCKOB, KPAEeBbIE 0CTEO(MUTEI.
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Fig. 8 (Puc. 8)

Fig. 8. MRI of the knee joint. a - FS, coronal plane; b, c - T2-weighted image, sagittal plane. MR of
the Geode (arrows).

a — Geode of the central parts of the epiphysis of the tibia, flattening of the articular surfaces of the condyles
of the femur and tibia;

b, ¢ — femoral and tibial geodes, deformation and flattening of the articular surfaces of the condyles of the
femur and tibia;

b, c — small paraligmental ganglia and a small popliteal cyst.

Puc. 8. MPT koAeHHOro cyctagaq, d — FS, kopoHaAbHasa NAOCKocCTb; 6, B — T2-BU, carMTTaAbHas nAoc-
KOCTb. MP-kapTHHa reoA (cTpeAkm).

a — leofia IEHTPAABHBIX OTIEAOB AU HU3a GOABIIIEGEPIIOBOM KOCTH, YIIAOIIIEHHE CYCTABHBIX ITOBEPXHOCTEMN
MBIIIEAKOB OeIpeHHOM U G0ABIIIEGEPIIOBOi KOCTER; 6, B — reoabl OeapeHHOM 1 60ABIIIEOEPIIOBOM KOCTEMH, Ae-
dopmMaIus U YIAOIIEHHE CyCTABHBIX [IOBEPXHOCTENM MBIIIEAKOB GEeIPEHHOM U BOABIIIEOEPIIOBOM KOCTEL; 6, B —
MEAKHE TTapaAUTaMEHTAPHbBIE TAHTAMN U MAAEHBKAS ITOAKOAEHHAS KHUCTA.

Fig. 9 (Puc. 9)
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Fig. 9. MRI of the knee joints. a, b — T2-WI, coronal and sagittal plane, respectively; c, d - FS, coro-
nal plane. MR signs of dystrophic changes in the menisci.

a, b — absence of the medial meniscus, marginal osteophytes;
c — absence of both menisci and osteochondral lesions;

d — absence of the central part of the medial meniscus, marginal osteophytes and extrusion of peripheral
fragments of the meniscus with displacement of the medial collateral ligament, absence of hyaline cartilage of
the medial condyles of the femur and tibia, swelling of the femoral bone marrow; thickening of the medial
collateral bundles.

Puc. 9. MPT KoAeHHoOro cyctaea, a, 6 — T2-BU, KOpoHAAbHAS U CArMTTAABHAS MAOCKOCTb COOT-
BETCTBEHHO; B, I — FS, KOPOHAABHAA NAOCKOCTb. MP-KQpTMHO AMCTPOOUHECKMX UIMEHEHUN Me-
HUCKOB (CTPEAKH).

a, 6 — OTcyTCcTBHE MEOUAABHOTO MEHHCKA, KpaeBble 0CTEO(MUTHI; B — OTCYTCTBHE 000MX MEHHCKOB M OCTEOXOH-
OpaAbHbIE TIOBPEXAECHUI; I — OTCYTCTBHE IIEHTPAABHOM YaCTU MEANaABHOI'O MEHHCKA, KpaeBble OCTEO(UTHI U
9KCTPYy3HUs ImeprudepriecKux (pparMeHTOB MEHHUCKA C OTTECHEHHEM MeIUaAbHOM KOAAATEPAABHOH CBA3KH, OT-
CYTCTBHE THAAHMHOBOI'O XPSIla MEIUAABHBIX MBIIIIEAKOB O0€IPEHHOM U 60ABIIIe6epIloBOi KOCTEH, OTE€K KOCTHOIO
Mo3ra O0epeHHOH KOCTH; YTOAILIEHHE MeIUaAbHON KOAAATEPAABHON CBSI3KH.

Fig. 10 (Puc. 10)

Fig. 10. MRI of the knee joint, a, b, ¢ - FS, coronal plane. MR is a picture of dystrophic changes in
the medial collateral ligament (arrows).

a, b — dystrophic changes of the medial collateral ligament of the 2nd degree;

c — dystrophic changes of the medial collateral ligament of the 2nd degree in combination with bursitis of the
medial collateral ligament bag.

Puc. 10. MPT KkoA€HHOro cycTaBd, a, 6, B — FS, KOPOHAABHASA NAOCKOCTb. MP-KapTUHAQ AUCTpO-
doU4ecknx UsSMeHeHUN ME AUAABHON KOAAQTEPAAbHOM CBA3KHU (CTPEAKH).

a, 6 —[luctpodruecKre U3MEHEHHSI MEIHNAABHOM KOAAATEPAABHOM CBA3KH 2 CTEIIEHH; B —OHCTPOMHYIECKHE H3-
MmeHeHnsa MKC 2 cTemeHH B codeTaHHHU ¢ OypcuroM cyMKu MKC.
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structural integrity during axial load and pro-
tecting the adjacent joint cartilage. Spontane-
ous or associated with unrelated trauma me-
niscus tearing is present in almost 50% of OA
cases reported in the literature, with the most
common location of spontaneous tearing being
the posterior horn of the medial meniscus [9].

Our research shows dystrophic changes
of various severity in menisci in 92,6% of cas-
es. In the prevalent majority partial destruction
of the central part of the lateral meniscus with-
out displacement (65,3%) and with extrusion
(34,6%) was observed.

Meniscal extrusion refers to the peripher-
al meniscal margin extending up to 0,3 cm be-
yond the external aspect of the tibiofemoral
compartment of the knee. Meniscal extrusion
can imitate a condition which is similar to total
meniscectomy, being the cause of osteoarthritis
of the knee-joint. Moreover, meniscal extrusion
also contributes greatly to the narrowing of the
joint space in patients with OA, especially at
the early stages, which can be reliably verified
with MRI and makes radiography less reliable
due to the limitations of the method [10].

Complete destruction of the medial me-
niscus was observed in 50,6% of cases. Dys-
trophic meniscus changes are shown in the
form of linear tearing that spreads to one or
two articular surfaces. It was identified in
20,9% of cases, although the majority (14,6%)
includes partial lesions of the central part of
the meniscus with linear tearing of the posteri-
or horn of the medial meniscus. Furthermore,
loss of meniscus was conjoint with partial or
total loss of hyaline cartilage, which led to the
convergence of the articular surfaces of the
condyles of the femur and tibia (fig. 9).

Ligament changes in patients with OA are
dystrophic by nature, with the main cause of
the knee-joint injury being a reaction to an in-
adequate load distribution in the joint.

Ligaments dystrophic changes, which in-
cludes interstitial tear, were observed in 77,7%,
with lack of ligament visualization in 25,9 %.
Dystrophic injuries of medial collateral liga-
ment (49,2%), associated with marginal osteo-
phytes occurred in the majority of cases, in-
cluding lesions of the 1st degree (32,8%) and
2nd degree (16,4%). Lesions of the 1st degree
renders as a local intraligamentary and perilig-
amentary elevated signal with maintaining fiber
continuity, while 2nd degree characterizes as
thinning of ligament and separating into indi-
vidual fibers, associated with periligamentary
tissue elevated signal [11].

Medial collateral ligament bursitis was
more common (40%) and MRI illustrates it as
T2WI and FS high signal between outer and
deep layers of the ligament; generally it is com-

| www.rejr.ru | REJR. 2024; 14 (2):113-128

bined with dystrophic medial collateral liga-
ment changes of second grade severity.

No full medial collateral ligament tearing
was observed. Changes in patellar tendinosis
(38,3 %) and quadriceps tendon were observed
in 38,3% and 29,62 % cases respectively. Cru-
ciate ligaments remained intact in most OA
cases, however in 23,8% ACL was completely
absent, associated with either complete or
widespread lack of hyaline cartilage and exten-
sive meniscus damage (fig.10, 11).

Bursitis are an essential part of an OA
MRI image, as inflammatory changes of synovi-
al membrane of bursae in specific localization
can be explained by redistribution of chronic
inadequate load or compression of the corre-
sponding tendon or muscle due to their com-
pression by the osteophyte [12].

Along with intra-articular joint effusion,
isolated cases of OA (3,2%) were accompanied
by pes anserine bursitis («goose foot») in the
analyzed material. Pes anserine bursitis is a
focal liquid accumulation between the pes an-
serine tendons (tendons of the sartorius, gra-
cilis and semitendinosus muscles) which are
conjoined proximally on the medial side of the
tibia (fig.12).

Prepatellar bursitis was the most com-
mon type of bursitis identified (45%). Liquid
localization could be detected along the anteri-
or surface of the joint, between the subcutane-
ous tissue and the quadriceps tendon, while
swelling of the surrounding subcutaneous tis-
sue was present (fig.13).

Intra-articular joint effusion was ob-
served in 79,01% of presented material and
was generally localized in suprapatellar bursa
with the spread to lateral inversions. The
amount of liquid was estimated by the maxi-
mum thickness of the liquid layer in the axial
plane and was more often regarded as moder-
ate (from 3.6 to 5 mm).

Intra-articular joint effusion identified in
our observation was not specific; there was no
clear correlation between the amount of liquid
and the severity of intra-articular changes in
the knee joint in the patients with OA.

In the literature this condition is wide-
spread among the population in general, in-
cluding people without pain syndrome and
common visual signs of OA [13].

Moreover, in the article focusing on clari-
fication of the cause of pain syndrome in knee-
joints of patients with OA there was no correla-
tion between the severity of dystrophic changes
in intra-articular structures and the thickness
of the effusion layer according to the results of
the ultrasound scan [14].

Baker’s cysts and intra-articular ganglia
are also quite common and less specific relative
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Fig. 11 (Puc. 11)

Fig. 11. MRI of the knee joint. a, b - FS, sagittal plane; c - T2-WI; d - T2-WI, oblique-sagittal slice. MR
signs of dystrophic ligament changes (arrows).

a — Absence of anterior cruciate ligament, absence of hyaline cartilage,
c, d — absence of the anterior cruciate ligament;

b, c — enhanced angulation of the posterior cruciate ligament, intra-articular ganglia along the posterior sur-
face of the joint.

Puc. 11. MPT KoAeHHOro cycTaBaq, a, 6 — FS, caruTTaAbHas nAockocTh; B — T2-BU; r - T2-BU, koco-
CArUTTAAbHbIN cpe3. MP-KAPTUHA OTCYTCTBUS NEPEeAHEN KPECTOOBPA3HOMU CBA3KHU (CTPEAKH).

a — OTCYTCTBHE IIepeqHelr KpecTooOpa3HOM CBA3KH, OTCYTCTBHE THAAMHOBOIO XP4Ila; B, T — OTCYTCTBHE IIE€PE/-
Hell KpecTooOpa3HoM CBA3KHY; 6, B — YCHACHHAST aHTYAdITUS 3agHell KpecTooOpas3HOM CBI3KH, BHYTPUCYCTABHBIE
TQHTAWH II0 3a4Hel [IOBEPXHOCTH CYyCTaBa.

Fig. 12 (Puc. 12)

Fig. 12. MRI of the knee joint, FS, coronal plane. MR signs of "crow's foot" bursitis. A linear-shaped
fluid accumulation adjacent externally to the contour of the medial collateral ligament (arrows).

a — Extrusion of peripheral fragments of the medial meniscus with displacement of the medial collateral liga-
ment, its dystrophic changes and bursitis of the medial collateral ligament bag, absence of hyaline cartilage
of the medial condyles of the femur and tibia, osteochondral changes.

Puc. 12.  MPT KkoAeHHoro cycTaBaq, FS, KOpPOHAAbHAS NAOCKOCTb. MP-KapTUHaA 6ypcuUTaA «rycCuUHOMK
Aankuy. CKONAeHUe XMAKOCTU AMHEMHOWU cOOPMbI, MPUMBIKAIOLLLEE CHAPYXMU K KOHTYPY MEAUAAb-
HOM KOAAATEPAABHOU CBS3KU (CTPEAKM).

a — OKcTpy3us nepudepudecKux (PparMeHTOB MEOHUAABHOTO MEHHCKA C OTTECHEHHEM MEIUAABHOM KOAAATE-
PAABHOM CBSI3KH, €€ AUCTPOPUIECKHUMU H3MEeHeHUAMHU u OypcuroM cyMkKH MKC, oTCyTCTBHE TMaAWMHOBOTO
XpAIa MeIUAABHBIX MBIIIEAKOB OeIpeHHOM U O0ABIIIEOEPIIOBOL KOCTEH, OCTEOXOHAPAABHBIE U3MEHEHUS.
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Fig. 13 (Puc. 13)

Fig. 13. MRI of the knee joint, FS, sagittal plane.
Prepatellar accumulation of fluid (arrow).

Osteophyte of the anterior surface of the condyle of
the femur, a small amount of retro- and suprapatel-
lar effusion.

Puc. 13. MPT koAeHHOro cyctasa, FS, carut-
TAAbHasA NAockocTb. [penaTteAAaspHoe ckon-
AEHUE XUAKOCTH (CTpeAka).

OcreohuT mepenHeil IMTOBEPXHOCTH MBIIIEAKA Oem-
PEHHOM KOCTH, HEOOABIIIOE KOAMYECTBO BBIIIOTA PE-
TPO- U CyIIpamnaTeAAsdpHO.

Fig. 14 (Puc. 14)

Fig. 14. MRI of the knee joint, T2-WI, sagittal plane.
Baker's large-lobular popliteal cysts (arrows).

Puc. 14. MPT KoAeHHoro cycTaBa, T2-BU, caruTTaAbHAsA NAOCKOCTb.

KpymHo-A00yAsipHBIE IIOAKOACHHBIE KHUCTHI Belikepa (CTpeAKH).
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Fig. 15 (Puc. 15)

Fig. 15. MRI of the knee joint, a - FS, coronal plane; b, d, f - T2-WI, sagittal plane; c, d - FS, sagittal
plane. MR signs of intraarticular ganglia (arrows).

a, ¢ — paraosseous ganglia along the anterior surface of the joint; b — parameniscal ganglia along the anterior
surface of the joint; d — paraligamentary ganglia along the posterior surface of the PCL; e — paraarticular gan-
glia along the posterior surface of the proximal tibiofibular joint. Intra-articular effusion, osteophytes, oste-
ochondral lesions.

Puc. 15. MPT KOA€HHOro cycTaBd, a — FS, KOPOHOABHASA NAOCKOCTb; 6, A, € — T2-BU, caruTTasbHas
NMAOCKOCTb; B, I — FS, carutTaAabHasi NAOCKOCTb. MP-KOPTUHA BHYTPUCYCTABHbIX FTAHTAUMEB (CTPEA-
Ku).

a, B — ITapaoccasbHble TaHTAWH I10 IepeaHEeH ITOBEPXHOCTH CyCTaBa; 6 — MapaMeHHCKOBBIE€ TaHTAHHU II0 IIEepem-
HEeM IIOBEPXHOCTH CyCTaBa; I' — ITapasuraMeHTapHble TaHTAWH 110 3aaHeil noBepxHocTH 3KC; e — mapaapTHKy-
ASIDHBIE TAHTAHMH II0 33QHeH ITOBEPXHOCTH IIPOKCHMAaABHOI'O MeX0epIIoBOro cycTaBa. BHyTpHCYyCTaBHOH BBIIOT,
0CTEO0(UTEI, OCTEOXOHAPAALHbBIE ITOPAZKEHHUS.
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to OA symptoms. Worthy of note is their asso-
ciation with trauma, inflammatory rheumatoid
diseases of the joints, as well as dystrophic
processes related to increasing age of the pa-
tient [15].

Baker’s cyst is a hernia-like protrusion of
the posteromedial capsule of the knee joint in
the form of a multifocal, clear contoured liquid
accumulation between the medial head of the
gastrocnemius and semimembranosus muscle.
It was observed in 65,43% of cases, unrelated
to the severity of dystrophic changes.

Intra-articular ganglion cysts were pre-
sented as round or oval formations with a high
signal on T2WI and FS (with sizes from 0.3-0.5
cm), not connected with the synovial cavity of
the joint. They were detected in our observa-
tions in 51.2% of cases and were generally lo-
calized along the rear surface of the joint, adja-
cent to the posterior cruciate ligament (fig.14,
15).

Conclusion.

Knee osteoarthritis is a public health
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