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In this article is analysed MRI of knee-joints of 409 patients
and results of 15 knee-joint arthroscopic revisions of patients
with a discoid lateral meniscus. Considered a few classifica-
tions of discoid lateral meniscus types. Based on the possibil-
ities of MRI and arthroscopy in detecting of discoid lateral
meniscus abnormalities, taking into account the correlation
these researches’ results there was highlighted Watanabe
classification as the main for discoid lateral meniscus descrip-
tion as at MRI so at during arthroscopy. The third type of dis-
coid lateral meniscus in Watanabe classification is selected as
most clinically significant, while it is most hardness differen-
tiated on MRI, that requires further scientific research.

Key words: knee-joint, discoid meniscus, lateral meniscus, MRI,
arthroscopy.

The discoid lateral meniscus is an anomaly of the development
of the knee joint, which occurs frequently and is characterized
by a discoid configuration or configuration that is close to that,
and also a possible violation of the fixation of the horn to the tib-
ial condyle, which causes hypermobility of posterior horn. The
above determines the clinical significance of the anomaly. Discoid
meniscus, on the one hand can manifest itself with such symptoms
as local pain, clicks during movements and restriction of move-
ment in the knee joint up to the block. On the other hand, the dis-
coid meniscus is stronger than normal that is susceptible to dam-
age during the knee traumas. Own material and literature data
characterize MRI as a highly informative method of medical imag-
ing to identify those varieties of discoid menisci that manifest
themselves by changing the configuration, as well as their damage.
The confirmation of the established diagnosis is the data obtained
during arthroscopic revision, which is also the «gold standard» in
the treatment of intraarticular pathology of the knee joint.

PATIENTS AND METHODS
During April 2006 to January 2009 in the Scientific and
Practical Center of Radiation Diagnostics of the Academy of

Medical Sciences of Ukraine performed studies of knee joints
for 409 patients in connection with suspected traumatic,
degenerative-dystrophic, inflammatory diseases, as well as
local manifestations of systemic diseases. The studies were
carried out on a magnetic resonance tomograph with a mag-
netic field strength of 1,5 Tesla (Magnetom Vision Plus,
Siemens, Germany). There was used a standard knee joint
examination protocol, which includes a series of images
weighted by proton density with suppression of the MP sig-
nal from fat (fsPP-VTI) in the axial, coronal and sagittal pro-
jections (a sequence of radio-frequency impulses (SRFT) fast
spin echo (FSE), TR=, TE=, cut thickness 3-4 mm), T1 in
the sagittal and coronal projections (SRFI FSE TR=, TE=,
cut thickness 3—4 mm), T2* in the axial projections (modifi-
cation SRFI gradient echo DESS; TR=, TE=, cut thickness
0,7 mm). Visual analysis of images was carried out on a work-
station SieNet (Siemens, Germany). In this case T2* were
analyzed in the regime of multiplanar reconstruction
(MPR).

The following criteria were used to identify discoid
menisci. In images in the coronal projection, the minimum
transverse size of the meniscus should exceed 13 mm
(Figure 1).

Accordingly, in images in the sagittal projection with a
slice thickness of 4 mm, the meniscus body should be visual-
ized on more than three slices going one after the other
(Figure 2).

From these 409 patients, 115 people were operated. All
had arthroscopic revision of the knee joint under spinal anes-
thesia. For arthroscopic interventions, we used the arthro-
scopic complex of Karl Storz GmbH u. Co. KG (Germany).
The procedure was standard and included two stages: diag-
nostic and treatment. Arthroscopic signs of the discoid
meniscus, we considered an increase transverse size of later-
al meniscus at the level of the middle of the free edge more
than 13 mm. A sign of the discoid meniscus type II by

Figure 1. Patient Yu., 42 years old. T2 right knee joint with suppression of MR signal from fat in the coronal projection. Discoid
lateral meniscus type | by Watanabe: the minimum transverse size of the meniscus body is 1,9 cm.
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Figure 2. Patient S., 18 years old. T2 Right knee joint with sup-
pression of MR signal from fat in the sagittal projection; Slice
thickness is 4 mm. Discoid lateral meniscus type I by
Watanabe: the meniscus body is visualized on 4 slices, going
one after another.

Watanabe was a thickening of the free edge of the lateral
meniscus and its location in close proximity to the lateral
tubercle of the intercondylar elevation of the tibia.
Arthroscopic signs of the discoid lateral meniscus of the ITI
type by Watanabe was its hypermobility and the absence of
the meniscotibial ligament. Such a meniscus when palpated
with an arthroscopic crochet is displaced toward the middle
of the joint, while the free edge of the meniscus can reach the
lateral tubercle of the intercondylar elevation of the tibia
(Figure 4).

To characterize the discoid menisci, we used the
Watanabe classification [1], according to which there are
three types of discoid menisci: incompletely discoid menis-
cus (type I), completely discoid meniscus (type IT) and the
discoid meniscus like Wrisberg ligament (posterior meniscus
ligament) (type I1T) (Figure 3).

The arthroscopic analogy to the Watanabe classification
is shown in Figure 4. the absence of the meniscus-tibial liga-
ment at the level of its posterior horn.

RESULTS AND DISCUSSION

From the 409 patients who had MRI of the knee joint,
115 patients underwent arthroscopic intervention. At the
same time, according to the results of arthroscopy, the dis-
coid meniscus was diagnosed in 15 patients. Patients were
divided into 2 groups: 1 group with true positive result — 12
patients (MRI result was confirmed on arthroscopy) and 2
group with false negative result — 3 patients (the diagnosis of
the discoid meniscus on MRI was not set and was diagnosed
only after arthroscopy).

From the 409 patients in 12 (2,7%), we found the pres-
ence of discoid meniscus by MRI. All 12 patients underwent
arthroscopic intervention, and in each of them the presence
of a discoid meniscus was confirmed, these patients was
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Figure 3. Types of discoid menisci (according to Watanabe):

(a) - normal menisci (thin arrows show the usual arrangement

of meniscus-tibial (coronal) ligaments); (B) incompletely discoid

meniscus (type I); (C) - completely discoid meniscus (type ll);

(D) - a discoid meniscus like Wrisherg ligament: the normal con-
figuration of the lateral meniscus and the absence of the menis-
cus-tibial ligament at the level of its posterior horn (thick arrow).

entered to the first group. In this group of patients there
were 7 men, 5 women. The age of the patients was from 8 to
59 years (mean age 38+16,1 years). In 1 case, we observed a
discoid lateral meniscus of type IT by Watanabe (Fig. 5), in
11 cases — a discoid lateral meniscus of the 1st type by
Watanabe. One patient underwent MR examination of both
knee joints and discoid lateral menisci were detected on both
sides. In 11 cases, patients were referred for MRI due to a
knee injury, in 1 case - due to complaints of discomfort in the
knee area and a click sensation during flexing and extension.

Discoid meniscus damage have been identified by us in 4
patients: while in one case we observed a transverse tearing
of the discoid lateral meniscus (Figure 6), in two cases — lon-
gitudinal tears, and in one case longitudinal and transverse
tears.

In one case, we noted degenerative changes in the discoid
lateral meniscus. In 7 patients, data for the presence of
lesions of discoid lateral menisci on MRI was not obtained.
Arthroscopically in a patient with a discoid meniscus of type
IT by Watanabe and in 6 patients with a discoid meniscus of
type I without its damage — the articular cartilage was
intact. In the remaining 5 patients were visualized cartilage
damage of 2—3 stage by Outerbridge with the damafe area of
1-1,5 cm2 The damaged parts of the meniscus were resected.
In the presence of a full discoid meniscus, a marginal resec-
tion was performed to reduce its transverse size (Fig. 7).

The second group included 3 patients who had an
unmodified visualization of the lateral meniscus on MRI;
however, during the arthroscopy revealed the absence of
meniscotibial ligament in the region of the posterior horn of
the lateral meniscus and its hypermobility, which is regarded
as a discoid meniscus of the third type by Watanabe. All
these patients were male, the mean age was 21£4,2 years. In
all patients arthroscopic results revealed articular cartilage

CEMENHAST MEJIMILITHA No2 (70), 2017
ISSN 2307-5112



PEBMATONOIrn4

Figure 4. Types of discoid menisci (according to Watanabe) dur-
ing the arthroscopy: (a) - normal lateral meniscus; (b) incomplete-
ly discoid meniscus (type I); (c) - completely discoid meniscus
(type 1I); (d) - a discoid meniscus like Wrisherg ligament: the nor-
mal configuration of the lateral meniscus and the absence of the
meniscus-tibial ligament at the level of its posterior horn.

damage of the lateral femoral condyle 2-3 stage by
Outerbridge with the damage area of 1-2 c¢m?2. Clinically, all
patients complained on painful clicks when performing deep
sit-ups at the moment of the knee joint extension.
Retrospective evaluation of MR tomograms of these patients
revealed excessive accumulation of articular fluid between
the tibial surface of the paracapsular part of the lateral
meniscus’ posterior horn and the edge of the tibia.
Arthroscopically, these patients underwent marginal resec-
tion of lateral meniscus’ posterior horn (Figure 7).

Discoid is considered to be a dysplastic meniscus, which
has a disk configuration or is close to that, unlike a normal
that has semilunar configuration. This anomaly was first
described by Young et al. in 1889 on the section material [2].
According to Aichroth, the minimum transverse meniscus
body size varies between 5 and 13 mm; therefore, the quanti-
tative criterion of the meniscus discoidness is the value of
the minimum transverse size of its body, which exceeds
13 mm [3].

Discoid meniscus occurs in 1,4-15,5% of people [4-7].
Tkeuchi gives a figure of 16,6% for the people of Japan [8].

Figure 5. Patient T., 52 years old, Images of the right knee
joint and arthroscopy. Discoid lateral meniscus type Il by
Watanabe. Thickening of the free edge and its location near
the lateral tubercle.

Discoid lateral meniscus occurs much more often than the
medial; thus, Crues and Stoller found discoid medial menisci
in only 0.3% of patients undergoing meniscectomy [9].

The first classification of discoid menisci was proposed in
1948 by Smillie [7]. Smillie distinguished three types of dis-
coid menisci — primitive, intermediate and infantile. He
believed that the menisci initially had a discoid configura-
tion in the early stages of embryogenesis, and saving of such
meniscus configuration in the postnatal period is evidence of
their development disruption (delaying). This hypothesis
has not been confirmed in subsequent studies. Thus, Kaplan
[10] and later, Clark and Ogden [11], studying the structure
of the knee joint at various stages of intrauterine develop-
ment, did not find the presence of discoid menisci on any of
them. According to Kaplan [10], the appearance of the dis-
coid meniscus is promoted by the adhesion disruption of the
posterior coronal (meniscotibial) ligament with the menis-
cus posterior horn. As a consequence, the meniscus experi-
ences an increased load, which stimulates its hypertrophy
and the formation of a discoid configuration. Discoid menis-
cus is less resistant to displacements and, thus, more suscep-

Figure 6. Patient B., 53 years old, Multiplanar reconstruction of images of the right knee joint, obtained with the help of the SRFI
GRE DESS in axial projection and arthroscopy. Discoid lateral meniscus type I by Watanabe; on the medial meniscus visualized

transverse slit-shaped defect.
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Figure 7. Patient K., 33 years old, arthroscopy of the right knee
joint, resection of the discoid lateral meniscus.

tible to damage (tears or ruptures). The discoid meniscus is
not the cause of the pain by itself, but its high susceptibility
to damage and degenerative changes often leads to the
appearance of appropriate complaints in children and young
adults.

In 1977, Hall proposed the classification of discoid
menisci according to X-ray arthrography. Hall identified 6
types of discoid menisci: plate-shaped (meniscus, which has
a relatively regular discoid configuration), biconcave (dis-
coid meniscus, thinned in the middle, ie at the level of the
greatest weight load), wedge shaped (discoid meniscus,
which configuration on the arthrogram in a direct projection
remembers the shape of the disc), asymmetric anterior
(meniscus with asymmetrically enlarged anterior horn), so-
called forme fruste (discoid meniscus has intermediate sizes
between the normal meniscus and the above types of discoid
menisci) and severely damaged (discoid meniscus with pro-
nounced lesions (tears or ruptures) that make difficult his
exact classification by the five types listed above on the
arthrogram) [12]. Nowadays, this classification has more his-
torical interest and deserves to be mentioned insofar as it is
based on the medical imaging data.

Currently, the most commonly used, both by orthope-
dists and radiologists, is the classification of discoid menisci
by Watanabe. In 1977, Watanabe analyzing the data
obtained during the arthroscopy, identified 3 types of dis-
coid menisci: an incompletely discoid meniscus (type I), a
completely discoid meniscus (type II), and a discoid menis-
cus like Wrisberg ligament type (posterior, or lateral, menis-
cofemoral ligament).

The incomplete discoid meniscus (type I) has a configu-
ration which is closer to the discoid. It has anterior and pos-
terior horns. Its body doesn’t reach the intercondylar eleva-
tion of the tibia. A completely discoid meniscus (type II)
according to Watanabe classification has a disk configura-
tion; the anterior and posterior horns do not differentiate in
it. The medial margin of the completely discoid meniscus
reaches the intercondylar elevation of the tibia. Discoid
menisci I and IT types in children are not accompanied by
clinical symptoms and are most often an accidental finding
during the arthroscopy or MRI. Complaints of patients asso-
ciated directly with discoid menisci are characteristic for
older age [13]. As shown above, there are clear signs that
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allow to identify the discoid meniscus I and IT types in MR
images [9, 14]. It should also be noted that already at the
stage of X-ray study, which in our opinion should not be neg-
lected, it is possible to identify bone changes that allow to
suspect in the patient a discoid meniscus. These changes
include: an isolated extension of the lateral or medial sec-
tions of the knee joint’s x-ray joint slit, hypoplasia and / or
the square configuration of the femoral condyle (usually lat-
eral), strenghtened in comparison with the usual concavity
of the tibial condyle’s articular surface (usually lateral) [15].

The discoid meniscus like Wrisberg ligament type (type
I1T) is a special kind of discoid meniscus. This type of anom-
aly occurs only in the lateral meniscus [16]. In this case, the
meniscus has a normal semilunar configuration and charac-
terized by the absence of posterior section of the meniscotib-
ial ligament. The meniscotibial, or coronal ligament ensures
fixation of the meniscus to the tibial condyle, thus, the
absence of its posterior section leads to the hypermobility of
the meniscus horn. While movements in the knee joint (usu-
ally during the extension), the posterior or lateral, menis-
cofemoral ligament (Wrisberg’s ligament) displaces the pos-
terior horn of the lateral meniscus toward the intercondylar
elevation, which can be accompanied by pain sensations,
clicks that are felt by ear or palpation and, sometimes,
restriction of the movements volume in the joint. In addition
to these symptoms, the hypermobic posterior horn of the lat-
eral meniscus can be the cause of articular cartilage damage
of the femoral and tibial bones. Clinically, this type of dis-
coid meniscus has the greatest importance, since more often
than other types it manifests itself as symptoms of hypermo-
bility and serves as a direct indication to total meniscactomy
[17]. At the same time, the detection of type III of the dis-
coid meniscus by the methods of medical imaging, in partic-
ular —MRI, is problematic. This is due to the fact that the
meniscotibial, or coronary ligament, together with the
meniscofemoral ligament forms a common meniscocapsular
ligament and represents the deepest layer of the knee joint
capsule; in this case, it is often difficult to differentiate the
meniscotibial ligament in MR images [18].

CONCLUSIONS

The data of the literature and our own data indicate that
magnetic resonance tomography is a highly informative non-
invasive method for detecting the discoid lateral meniscus I
and II types by Watanabe, as well as evaluating their integri-
ty. At the same time, it is still problematic to identify type
ITT of the discoid lateral meniscus (discoid meniscus like
Wrisberg’s ligament type) at the stage of radiodiagnosis.
This problem is aggravated by the fact that, from the clinic
point of view, the third type of discoid meniscus is the most
significant, since it often manifests itself in children and ado-
lescents with a number of hypermobility symptoms of the
lateral meniscus posterior horn, is a risk factor for early
development of osteoarthritis and, therefore, absolutely indi-
cation for surgical treatment. The development of criteria for
the timely non-invasive diagnosis of this anomaly, which
would include a carefully executed clinical study on the one
side and the integrated use of medical imaging techniques
(radiography, MRI and ultrasound) on the other, seems to be
a promising and actual task for orthopedists, traumatologists
and radiologists specializing in the diagnosis of muscu-
loskeletal system diseases.
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AnNCKOoigHNA naTepasibHUM MEHiICK KOJIIHHOro Cyrio-
0a (nuTtaHHg knacudikauii Ta AiarHOCTUKK)

O.A. Byp’sHoB, KO.J1. Cob6oneBcbknii, O.B. PabikiH,
J1.A. Miponsik, ®@. Xacan3age lNacabex

¥V crarri npoananizoani MPT kozinaux cyrino6is 409 narientis ta
pesyabTati 15 apTPOCKONIYHUX PeBidiit KoMiHHUX CYrI06iB MaIieHTiB
3 JIMCKOIZIHUM JlaTepajJibHUM MeHickoM. Po3IyisiHyTo [exinbka Kia-
cuixariiit BUAIB aucKoifHOTO JMaTepaabHoro menicky. Ha mimcrasi
moskauBocteit MPT ta aprpockorii 3 BUsSIBJIIEHHSI aHOMAJTI JlaTepaiib-
HOTO MEHICKY 3 ypaxyBaHHAM KOPEJIAIl Pe3yIbTaTiB IIUX JIOCJIi/KEHb
Gysia BupisieHa kiaacudikaiis Watanabe sik OCHOBHa /ISl OIMCAHHS
JCKOiiHOTO JlaTepaitbHoro MeHicky mpu MPT i aprpockomii. Tperiit
TUII JIUCKOIIHOTO JIaTepaibHOrO MeHicky 3a Watanabe BuisieHuii six
Haif6iIbII KITIHIYHO 3HAYYIINIT, BOAHOYAC BiH HAGLIBII BaXXKO Bi3y-
azizyerbest 3a gonomororo MPT, o notpebye 1poBeieHH s 110/1alib-
1I0r0 HAYKOBOTO IOUIYKY.

Kantouogi caosa: xorinnuil cyzio6, OUckoionuil mMenick, iamepaivhuil

AnckonpHaa natepanbHbli MEHUCK KOJIEHHOroO
cycTaBa (BOonpochbl kjlaccudpukauum u ANarHoOCTUKM)
A.A. Byp’aHoB, KO.J1. CoboneBcbkuii, O.B. Ps0ikiH,
J1.A. Miponsik, ®. XacaH3age lNacabex

B crarpe npoananusuposanbl MPT kosenHbix cycraBoB 409 nanueH-
TOB U PE3YJIBTATHI 15 apTPOCKOIIITYECKIX PEBU3UIT KOJEHHBIX CYyCTABOB
HAIMEHTOB C JIMCKOMHBIM JIaTE€PaJIbHbIM MEHHCKOM. PaccMoTpeHb
HECKOJIBKO KJIacCH(UKAINI BH/IOB IFICKOV/HOTO JIATEPATBHOTO MEHH-
cka. Ha ocHoBanuu BosmoskHocTeit MPT 1 apTpockonuu 110 BbisgBIie-
HUIO INCKONTHOTO JIATEPAJIBHOTO MEHUCKA IIPU yUeTe KOPPEJIALIH pe-
3yJIbTATOB ATHX UCCJIE0BaHUIl BblIeleHa Kiaccudukanus Watanabe
KaK OCHOBHAs JIIST OMFCAHMS JFICKOMIHOTO JIATEPAIBHOTO MEHHUCKA
npu MPT u aprpockonuu. Tpetuit TUII JMCKOUIHOTO JIATEPAIbHOTO
Mmenncka 110 Watanabe Boiesien kak wanbosiee KJIMHUYECKH 3HAYU-
MbIil, Iy 9TOM OH Haubosiee TpyaHO Auddepennupyempiii Ha MPT,
410 TpeGyeT MPOBEAeH s JaIbHEHIIero HayYHOro MOMCKa.

Kmouegvte cnosa: xonennoiii cycmas, OUCKOBUOHDII MEHUCK, TAMEPAILL-

MEHICK, MAzZHIMHO-PEe30HAHCHA MOMOZPAis, APMPOCKONIsL.
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