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Abstract

Discoid lateral menisci represent a range of morpho-
logic abnormalities of the lateral meniscus. The Wris-
berg-variant discoid lateral meniscus is an unstable
type that lacks posterior ligament attachments, result-
ing in “snapping knee syndrome.” Abnormally,mobile
discoid lateral menisci are difficult to diagnose both
clinically and with traditional static imaging, such as
magnetic resonance imaging.

In this article, we discuss the pathophysiology, clini-
cal features, imaging findings, and treatment options for
Wrisberg-variant discoid lateral menisci. We focus on
the roleiof dynamic ultrasonography in revealing lateral
meniscal subluxation during provocative maneuvers:

cus covers a spectrum of meniscal disorders of varying

morphology and stability. Determining the true inci-
dence of discoid lateral menisci is difficult because of the large
number of asymptomatic cases, though published estimates
range from 1% to 17%* of the population, with bilaterality oc-
curring in up to 20%.* The most commonly used classification
system for discoid lateral menisci—reported by Watanabe and
colleagues®—describes 3 types of meniscal pathology based
on stability to probing and arthroscopic appearance. Type I is
stable to probing, has normal tibial attachments, and is “block-
shaped,” with increased thickness spanning the entire lateral
tibial plateau. Type II is stable to probing and has normal tibial
attachments as well, but covers less than 80% of the lateral
tibial plateau. Type III (the Wrisberg variant) is unstable be-
cause it lacks a posterior meniscotibial (coronary) ligament and
has only 1 posterior attachment, the posterior meniscofemoral
ligament, or Wrisberg ligament. Wrisberg-variant discoid lat-
eral menisci are rare; estimated incidence is 0.2%.”

F irst described by Young' in 1889, discoid lateral menis-

Pathophysiology

The normal lateral meniscus, with its flat tibial and concave
femoral surfaces, is crucial to load transmission across the knee
joint.® Embryologically differentiating from mesenchymal tis-
sue within the limb bud during fetal development, a normal
lateral meniscus never has a discoid shape.®'® The implication,
that discoid lateral menisci represent a congenital anomaly, is
further supported by ultrastructural studies involving trans-
mission electron microscopy. These studies have demonstrated
that discoid /menisci have fewer collagen fibers with a more
disorganized course compared with normal menisci."

With considerable variability, the average normal lateral
meniscus is 12 mm wide and 4 mm thick.” The blood supply
torthe lateral meniseus recedesiduringrgrowth, with onlysthe
peripheral third remaining in adulthood® and the inner two-
thirds receiving nutrients by diffusion fremrthe intra-articular
fluid.® In comparison; discoid lateral menisci often have poorer
vascularity than normal menisci and therefore are more sus-
ceptible to tears.®'>"3

Ligamentous attachments to the lateral meniscus include the
lateral meniscocapsular ligament, which attaches to the lateral
joint capsule. In addition, 70% to 100% of people have accessory
meniscofemoral ligaments, which insert anterior (ligament of
Humphrey) or posterior (ligament of Wrisberg) to the posterior
cruciate ligament."* There are no ligamentous attachments at the
popliteus hiatus or lateral collateral ligament, allowing for 9- to
11-mm excursion of the lateral meniscus during knee flexion
and extension.® Morphologically, the lack of a meniscotibial
(coronary) ligament in the setting of a discoid lateral meniscus
(Wrisberg variant) results in meniscal hypermobility. During
knee range of motion, compressive forces between the femoral
condyle and the tibial plateau spread through the peripheral
portion of the meniscus and, without ligamentous attachments,
allow it to displace anteriorly into the femoral intercondylar
notch. This displacement results in impingement between the
femur and the tibia”'® and leads to the characteristic symptoms
of “snapping knee syndrome.”"”
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Clinical Features

Snapping knee syndrome was first described by Kroiss'" in 1910.°
Multiple authors have described patients’ primary complaints as
pain, swelling, locking, and a palpable or visible snap at terminal
extension. Sudden movement of a soft-tissue structure across a
bony prominence during a provocative maneuver is the source of
the snapping. The syndrome has many etiologies. Extra-articular
causes of lateral snapping knee syndrome include iliotibial band
friction syndrome, soft-tissue tumors, hypermobile popliteus
tendons, and abnormal anterior insertions of the biceps femoris
tendons.”* Common intra-articular etiologies include ganglion,
synovial, and parameniscal cysts; intra-articular loose bodies;
lateral meniscal tears; and discoid lateral menisci.” Patients with
discoid lateral menisci often present with knee pain, popping,
range-of-motion limitations, and snapping.”*** However, the
symptoms are quite variable and depend on type of discoid me-
niscus, presence of a tear, and stability of the rim.>"'®

Obtaining a thorough history is essential in evaluating pa-
tients with suspected discoid lateral menisci. Physical exami-
nation should include evaluation of the lateral joint line for
bulges, effusion, and tenderness. Patients may experience knee
pain with flexion to 30° to 40° when varus or valgus stress
(modified McMurray maneuver) is applied."” In addition, a
clunk may be appreciated with McMurray testing as a result of
subluxation of the unstable lateral meniscus.' The'contralateral
knee should be carefully evaluated, given the frequency.of
bilateral discoid menisci.®

The figure-4 test, a maneuver developed by LaPrade and
Konowalchuk® to detect peripheral meniscal tears or tears of
theppopliteomenisealfascicles, is performed withsthewpatient
in the supine position, with the foot of the affected extrem-
ity placed on the contralateral knee. Normally, the popliteus
tendon pulls the meniscus out of the joint when,the knee is
brought into the figure-4 position. However, without popliteo-
meniscal fascicles, the meniscus subluxes into the joint and
becomes impinged. With the patient in the figure-4 position,
reproduction of symptoms over the lateral joint line is a posi-
tive test and suggests peripheral meniscal tears and/or tears or
absence of the popliteomeniscal fascicles.”

In the series reported by LaPrade and Konowalchuk,” all of
the patients who experienced symptoms during figure-4 test-
ing were found, on arthroscopic examination, to have lateral
meniscal hypermobility caused by tears of the popliteomenis-
cal fascicles. Despite the success of those authors in using the
figure-4 technique for diagnosis, others have reported that the
accuracy of the clinical examination (vs arthroscopy) in diag-
nosing Wrisberg-variant discoid lateral menisci ranges from
29% to 93%.>*¢* This emphasizes the importance of diagnostic
imaging in the work-up of patients with suspected Wrisberg-
variant discoid lateral menisci.

Imaging Features

Radiography
In 1964, Picard and Constantin®® recommended that patients
with suspected discoid lateral menisci undergo standard an-
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teroposterior, lateral, tunnel, and skyline radiographs as part
of the diagnostic work-up. In patients with discoid lateral
menisci, plain film radiographs are often normal'® but may
demonstrate lateral femoral condyle squaring, widening of the
lateral joint line, lateral tibial plateau cupping, tibial eminence
hypoplasia, and fibular head elevation.>** Plain radiography
is unreliable, however, and patients often require advanced
imaging, such as knee magnetic resonance imaging (MRI)."

Magnetic Resonance Imaging

Because it clearly depicts soft-tissue structures, MRI is widely
used to diagnose musculoskeletal pathology in and around
the knee. Criteria for the diagnosis of discoid menisci include
meniscal width of 15 mm or more, ratio of minimum meniscal
width to maximum tibial width on coronal slice of more than
20%, ratio of sum of width of both lateral horns to menis-
cal diameter (on sagittal slice showing maximum meniscal
diameter) of more than 75%, and continuity of anterior and
posterior horns on at least 3 consecutive sagittal slices (bow tie
sign).>**3" Even in the presence of a tear, the described ratios
have sensitivity and specificity of 95% and 97% in detecting
discoid lateral menisci.*

Howeyer, the Wrisberg variant, which may consist of only a
thickened portion of the posterior horn, is often more difficult
to diagnose using these criteria and can even appear normal on
MRI.***? In aseries by Neuschwander and colleagues,” none of
the Wrisberg-variant menisci had a true discoid shape, suggest-
ing that the size of the lateral meniscus may appear normal in
affected patients. Appropriate positioning during MRI evalua-
tionrof patientsssuspected of having the:Wrisbergwariantwas
emphasized by Moser and colleagues,® who described.a case
of discoid lateral meniscus not observable'on initial MRI but
visible on MRI performed with the affected knee extended in
the locked position.

The unstable lateral meniscus may be seen subluxed an-
teriorly or laterally because of lack of posterior attachments.
A deficiency of normal popliteomeniscal fascicles and coro-
nary ligaments is represented by a high T2 signal interposed
between the discoid lateral meniscus and the posterior joint
capsule, simulating a vertical peripheral tear and suggesting
presence of the Wrisberg variant (Figures 1A-1C). In addition,
the posterior horn of the enlarged discoid lateral meniscus
may connect to a prominent and thickened meniscofemoral
ligament of Wrisberg. Despite these characteristic imaging
features, some studies have found low sensitivity of MRI in
the diagnosis of Wrisberg-variant discoid lateral menisci.’®

Ultrasonography

There is a growing interest in using ultrasonography in the
diagnosis of Wrisberg-variant discoid lateral menisci because
of its availability, multiplanar capability, and lower cost com-
pared with MRI. Ultrasonographic criteria for the diagnosis of
discoid menisci include absence of normal triangular shape,
presence of abnormally elongated and thickened meniscal tis-
sue, and demonstration of a heterogeneous central pattern.®
Through use of a high-resolution probe, which better fits the
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Figure 1. Sagittal proton density imaging (A) with and (B) without
fat suppression shows normal lateral meniscus (curved arrows)
and normal popliteomeniscal fascicles (straight arrows). (C) Sagit-
tal proton density imaging with fat suppression shows elongated
discoid lateral meniscus absent posterior capsular attachments,
reflecting Wrisberg variant (straight arrow indicates lack of pop-
liteomeniscal fascicles).

anatomical concavity of the popliteal fossa, a positive predic-
tive value of 95% and a negative predictive value of 100%
have been reported for ultrasonography in the diagnosis of
meniscal tears.’*

Perhaps the main advantage of ultrasonography is the pes-
sibility of performing a dynamic study to evaluate the extru-
sion of the meniscus into the lateral gutter and to correlate
this with knee snapping (Figures 2A, 2B).** One technique
for sonographic evaluation of a hypermobile lateral'meniscus
involves placing the patient supine with the high-resolution
(9 or 12 MHz) linear transducer along the lateral knee joint
line. The patientiis then asked to place the foot of the af-
fected extremity on the contralateral knee; the combination
resembles the numeral 4 (figure-4 test) (Figures 3A, 3B). In a
symptomatic patient, this results in clicking, snapping, and/
or pain along the lateral joint line, and the lateral meniscus
is noted sonographically to extrude into the lateral gutter
(Figure 2B), either the result of torn popliteomeniscal fascicles
or the increased meniscal mobility of Wrisberg variants.

The main drawback of ultrasonography is operator depen-
dence. As clinicians become more familiar with ultrasonog-
raphy, dynamic ultrasonography should be used for what is
often a difficult diagnosis both clinically and with nondynamic
imaging.

Management
The historical treatment for symptomatic discoid lateral me-
nisci, open total meniscectomy,*”'**¢ is no longer performed,
as studies have shown it increases contact stresses proportional
to the amount of meniscus removed, with up to a 235% in-
crease after total meniscectomy,” predisposing patients to early
degenerative changes and osteoarthritis.?**

With an appreciation of the role of menisci as load dis-
tributors and joint stabilizers in cartilage nutrition, current
treatments aim to preserve as much stable meniscal tissue as
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Figure 2. Longitudinal-axis ultrasonographic images of lateral
knee compartment at rest and during provocative maneuver. (A)
At rest, hypermobile Wrisberg-variant discoid lateral meniscus is
anatomically situated in lateral compartment (arrow). (B) During
provocative maneuver, Wrisberg-variant discoid lateral meniscus
extrudes into lateral gutter (curved arrow), causing “snapping
knee syndrome.” Abbreviations: LFC, lateral femoral condyle;
MTP, medial tibial plateau.

Figure 3. Ultrasonography figure-4 test. (A) Combination of foot
of affected extremity (closed arrow) placed on contralateral knee
(curved arrow) resembles numeral 4. (B) Linear transducer (open
arrow) placed in lateral joint line. In symptomatic patient, this
results in clicking, snapping, and/or pain along lateral joint line,
and lateral meniscus is noted sonographically to extrude into
lateral gutter.

possible.’ Surgical management of Wrisberg-variant discoid
lateral menisci involves posterior stabilization with or without
saucerization.”**** The goal of arthroscopic saucerization is to
preserve healthy tissue and create a stable remaining meniscus
(6-8 mm in width)*’**** that provides adequate shock absorp-
tion without retearing.'® Wrisberg-variant discoid menisci can
be stabilized with use of all-inside sutures from the meniscus
to the joint capsule (Figures 4A—4F) when there is sufficient
residual meniscus to allow for suture fixation to the posterior
capsule after débridement. In contrast, some prefer an inside-
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Figure 4. Intraoperative arthroscopic images. (A) Discoid lateral
meniscus (cross) with mild fraying of inner margin (straight arrow).
(B-D) Unstable Wrisberg-variant discoid lateral meniscus with de-
ficiency of posterior capsular attachments and abnormal mobility
on probing (curved arrows). (E, F) Suture repair and reattachment
of lateral meniscus with posterior capsular and resultant stability
on probing (chevrons).

out technique, as described by Neuschwander and colleagues,’
with inclusion of a mini-open approach. Any meniscal tears
are addressed at time of surgery, either by partial meniscec-
tomy or repair. Relative indications for meniscal repairinclude
longitudinal, vertical, nondegenerative tears that are within,3
mm of the periphery (vascular zone) and are‘less than'3 cm
in length.* However, the majority of tears in adults are degen-
erative cleavage tears outside the vascular zone and therefore
notamenable to repair.***® Beforessurgery; patientsutreated
with stabilization with orwithout saucerization/are prescribed
partial weight-bearing in a hinged knee brace with gradual
range of motion te 90°.by 6 weeks and return to,sports in 3
to 4 months.

Clinical Results

As has been consistently demonstrated, the long-term outcomes
of total meniscectomy are poor function**** and radiograph-
ic evidence of lateral compartment arthritis.*® Patients who
previously underwent total meniscectomy should be offered
meniscal allograft transplantation, as it may offset the increased
peak local contact pressures in the lateral compartment'® and
improve function.*

With an appreciation for the importance of meniscus pres-
ervation, more recent studies have found encouraging results
for arthroscopic saucerization and stabilization of Wrisberg-
variant discoid lateral menisci. For example, Woods and Whel-
an** reported excellent results in 75% of patients at 37.5-month
follow-up after open repair of discoid lateral menisci lacking
posterior attachments. In another study, by Neuschwander and
colleagues,’” 4 of 6 patients who underwent arthroscopic repair
of unstable discoid lateral menisci without posterior coro-
nary ligaments had excellent outcomes. Although these studies
demonstrated symptom resolution and lack of radiographic
evidence of degenerative changes at midterm follow-up,*® ad-
ditional long-term studies should be performed to determine
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whether saucerization and stabilization prevent the onset of
lateral compartment osteoarthritis.

Conclusion

Abnormally mobile discoid lateral menisci can result in painful
lateral snapping knee syndromes but are often challenging to
diagnose clinically and with traditional static imaging. Dy-
namic ultrasonography with provocative maneuvers can reveal
lateral meniscal subluxation, which often cannot be appreci-
ated on MRI, allowing for timely stabilization and symptom
resolution.
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