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Abstract An MRI diagnosis of the Wrisberg variant discoid
lateral meniscus should be considered in patients presenting
with an anteriorly flipped posterior horn fragment without a
definable peripheral rim. We present four cases discovered
on arthroscopy that were thought to resemble bucket-handle
tears on preoperative MRI. Posterior hypermobility poses a
surgical challenge as excessive debridement without careful
attention to underlying meniscal morphology may lead to
further instability. Although this diagnosis can be difficult to
make on MRI, alerting the orthopedic surgeon preoperatively
may influence repair technique and meniscus conservation.
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Introduction

The discoid lateral meniscus is an anatomic variant found in
1–5% of the population [1]. The Watanabe classification is

the most widely used, which describes the discoid morphol-
ogy as type I complete, type II incomplete, and type III
meniscofemoral ligament type or Wrisberg variant [2]. The
Wrisberg variant is the rarest subtype [3]. It may not have a
true discoid shape, and some may retain the C-shape or have
a hypertrophic posterior horn [2, 4, 5]. Anatomically, the
normal lateral meniscus is stabilized posteriorly by the
meniscofemoral ligament, the meniscotibial coronary liga-
ment, and the popliteomeniscal fascicles of which there are
three: anteroinferior, posterosuperior, and posteroinferior.
The posteroinferior fascicle may only be variably present
[6]. The Wrisberg variant is characterized by lack of the
meniscotibial coronary ligament and the popliteomeniscal
fascicles, with the meniscofemoral ligament of Wrisberg or
Humphrey as the only posterior stabilizing structure. The
absence of normal posterior attachments predisposes the
posterior horn to hypermobility and subluxation leading to
knee pain, popping, and locking [7, 8]. The classic
presentation is that of the “snapping knee” in a young
patient [9].

The Wrisberg variant has not received much attention in
the radiology literature. Singh et al., in 2006 [1] reported a
case series of two patients with surgical confirmation, a 15-
year-old boy and a 62-year-old woman, who had non-
visualization of normal meniscocapsular attachments and a
vertically oriented posterior horn of the lateral meniscus.
The lack of normal posterior attachments and/or abnormal
shape of the Wrisberg variant type discoid lateral meniscus
predisposes it towards hypermobility and tearing. It has
been reported to subluxate, leading to locking of the knee
[10, 11], and has also been associated with a foreshortened
ligament of Wrisberg [12]. Complex degenerative, longitu-
dinal, and horizontal tears have also been reported [3, 13].

To our knowledge, the Wrisberg variant discoid lateral
meniscus with an anteriorly flipped posterior horn simulat-
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ing a bucket-handle tear has not been reported. We report a
case series of four surgically confirmed Wrisberg variant
type discoid lateral menisci for which the initial preopera-
tive MRI appearance mimicked large bucket-handle tears
confounding the diagnosis.

Materials and methods

The study was approved by the institutional review board.
As this was a retrospective study, informed consent was not
necessary.

Four cases of Wrisberg variant discoid lateral menisci
were identified, two by an orthopedic surgeon at our
institution and two by preoperative MRI with subsequent
arthroscopic confirmation by the same surgeon (Table 1).
General arthroscopic criteria for the Wrisberg variant
discoid lateral meniscus include hypermobility of the
meniscus shown both by probing with flexion and
extension during arthroscopy and by the absence of a
fascicular attachment to the capsule and popliteus tendon,
as well as the absence of the normal coronary ligament
attachment to the tibia.

The preoperative MRI scans were retrospectively
reviewed. All imaging was conducted on a 1.5-T closed
magnet MR scanner (Signa HDx/Excite, GE Healthcare or
Symphony, Siemens Healthcare). Imaging protocols included
fast spin-echo/turbo spin-echo fat saturation proton density-
weighted sagittal images (TR/TE, 1,500–2,000/20 ms; slice
thickness, 4 mm; interslice gap, 0.4 mm; field of view, 14–
17 cm; matrix, 256–288×192) as well as sagittal, coronal,
and axial fast spin-echo/turbo spin-echo T2-weighted images
with fat-saturation (TR/TE, 3,550–4,140/55–70 ms; slice
thickness, 4 mm; interslice gap, 0.4 mm; field of view, 14–
17 cm; matrix, 256–320×192–212).

Results

Case 1

This was a 26-year-old man presenting with lateral-sided
left knee pain exacerbated by occasional locking that

occurred while going up and down stairs. This problem
started 5 months prior after he slipped on snow. On exam,
he had lateral joint line tenderness, pain with the McMurray
test, and decreased range of motion compared to the
contralateral lower extremity.

MRI revealed a diffusely macerated and torn lateral
meniscus with a large fragment flipped anteriorly and into
the intercondylar notch (Fig. 1). The posterior attachments
could not be assessed.

Arthroscopy showed a large flipped fragment of menis-
cus impinging into the intercondylar notch with a complex
degenerative tear. As it could not be repaired, the meniscus
was debrided (approximately 50%) and then reduced.
However, there was no attachment of the lateral meniscus
to the posterior joint capsule or tibia, consistent with a
Wrisberg variant type. As the residual portion of meniscal
tissue was stable to probing with flexion and extension
post-debridement, it was decided not to repair it to the
posterior capsule.

Case 2

This was a 25-year-old woman with persistent pain
occasionally radiating anteriorly, swelling, popping, and
lack of extension since twisting her right knee in a bus
accident 2 years prior. On exam there was posterolateral
joint line tenderness, full range of motion, pain with forced
extension, and a positive McMurray test with an audible
“clunk.”

The MRI was interpreted as a large bucket handle tear
involving the body segment and posterior horn of the lateral
meniscus displaced into the intercondylar notch (Fig. 2).
The posterior capsular attachments were not able to be
assessed.

Arthroscopy showed an unstable complex tear of the
posterior horn lateral meniscus extending into the body and
anterior horn with meniscal tissue displaced medially into
the notch. The meniscus was discoid in shape, and there
were no posterior capsular, coronary, or popliteus attach-
ments, which was consistent with a Wrisberg variant. Since
it could not be reduced and repaired, approximately 50% of
the meniscus needed to be excised. The residual meniscal
tissue was stable following partial excision.

Table 1 Patient population

Age (years), sex Knee Clinical History Days to surgery

26, Male Left Locking going up/down stairs,
nagging pain/swelling

Fell on snow 5 months prior 8

25, Female Right Swelling and popping MVA 2 years prior 39

9, Male Right Catching and popping Hyperextension 1 year prior 183

Left Catching and popping No trauma 65
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Cases 3 and 4

A 9-year-old boy presented with the complaint of long-
standing painful catching and popping of both knees. One
year prior he had hyperextended his right knee while
playing soccer. The left knee began hurting several months
later with similar pain, but there was no history of trauma.
The pain was poorly localized and aggravated with activity.
Examination revealed moderate peripatellar and lateral joint
line tenderness, intermittent lateral joint line snapping, and
pain with range of motion bilaterally.

MRI of both knees showed a double-anterior horn sign,
deficiency of the body segment and posterior horn, and
meniscal tissue displaced into the intercondylar notch with
the simulated appearance of large bucket-handle tears
(Figs. 3a and 4a, b). The posterior attachments of the
menisci to the joint capsule were absent and could not be
assessed. However, because of the patient’s young age, the
differential diagnosis of underlying bilateral Wrisberg
variant menisci was offered prospectively. There was an
overall appearance of too much meniscal tissue suggesting
an underlying discoid morphology. This was more pro-
nounced in the left knee lateral meniscus, which had an
abnormally enlarged anterior horn with an intrameniscal
cyst or degeneration.

Right knee arthroscopy demonstrated a Wrisberg variant
with discoid morphology and absence of meniscocapsular,
coronary, and popliteomeniscal fascicular attachments. The
unstable posterior portion of the discoid meniscus was
displaced into the intercondylar notch with a bulbous end
adjacent to the anterior cruciate ligament (ACL), simulating
a bucket handle tear (Fig. 3b, c). No peripheral meniscal
tear was found. The bulbous portion was debrided and
saucerized to enable reduction into the lateral compartment.
Since the meniscus was unstable posteriorly following
reduction, it was sutured to the posterolateral capsule using
an inside-out repair technique.

Similarly, left knee arthroscopy demonstrated a complete
discoid lateral meniscus with no capsular, coronary, or
popliteomeniscal fascicular attachments, consistent with a
Wrisberg variant. Its meniscofemoral attachment was atten-
uated. The medial portion was easily subluxated in and out
of the intercondylar notch with a probe. The anterior horn
was excessively large and this was saucerized and centrally
debrided to allow reduction to an anatomic position (Fig. 4c).
A longitudinal meniscal tear was noted at the junction of the
body and mid-posterior horn following reduction of the
displaced meniscal tissue (not shown). This was repaired and
the entire meniscus stabilized to the posterolateral capsule
using an inside-out repair technique (Fig. 4d).

Fig. 1 A 26-year-old man with
left knee locking and pain.
a Sagittal T2. The posterior horn
(arrow) is flipped
anteromedially and is
macerated. Full thickness
cartilage loss present in the
lateral femoral condyle.
b Coronal T2. Meniscal tissue is
flipped medially into the
intercondylar notch (arrow).
Partial thickness cartilage loss
present in the lateral femoral
condyle and medial tibial
plateau with reactive marrow
edema

Fig. 2 A 25-year-old woman
with right knee pain on
extension and an audible
“clunk.” a Sagittal T2. Double
anterior horn sign (arrow) from
an anteriorly flipped posterior
horn fragment rather than a
bucket handle tear. b Coronal
T2. An inordinate amount of
meniscal tissue (arrow) is
present in the intercondylar
notch suggesting discoid
morphology
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Discussion

All four knees showed findings of the Wrisberg variant discoid
lateral meniscus on arthroscopy. All four knees also showed
anteriorly flipped posterior meniscal fragments, which simu-
lated the appearance of large bucket handle tears on preoper-
ative MRI. The characteristic absence of the popliteomeniscal
fascicles and meniscotibial coronary ligament could not be
assessed (Fig. 5) because the posterior horn was flipped,
which therefore confounded the MRI diagnosis of the
Wrisberg variant meniscus.

There is one case reported in the literature of a 12-year-old
boy who could voluntarily lock and unlock his knee, whose
MRI showed an anteriorly flipped posterior horn lateral
meniscus in the locked-knee position [14]. An MRI performed
in the unlocked-knee position showed the lateral meniscus
reduced in anatomic position. It was called a Wrisberg variant
after dynamic demonstration of posterior horn hypermobility,
in contrast to our case for which a preoperative diagnosis was
suggested on a single MRI.

In our series, the correct diagnosis of bilateral Wrisberg
variant menisci was suggested prospectively in a 9-year-old

Fig. 3 A 9-year-old boy with right knee locking and catching. a Sagittal T2 image showing an absent posterior horn (arrow). b Discoid meniscal
tissue (arrow) flipped adjacent to the ACL (probe). c The smooth margin suggests that this is not a peripheral bucket handle tear (arrowheads)

Fig. 4 A 9-year-old boy with
left knee locking and no trauma.
a Sagittal T2 image showing a
discoid lateral meniscus with
cystic degeneration in an
enlarged anterior horn (arrow).
b Coronal T2 image showing
medially displaced lateral
meniscal tissue with cystic
degeneration (arrow).
c Arthroscopy photos depict
saucerization and central
debridement (arrowheads) of
the discoid lateral meniscus after
anatomic reduction. Lateral
femoral condyle (asterisk).
d Completed meniscal repair
and stabilization to the
posterolateral joint capsule with
inside-out technique
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boy. The primary basis was the patient’s young age at
presentation with a painful snapping knee without trauma
history. The increased overall amount of meniscal tissue
also suggested a discoid morphology.

The other two patients in our series had an atypical
presentation at an older age (26-year-old male, 25-year-old
female) with history of remote trauma. Also, both patients had
complex tears of the menisci that could not be repaired,
requiring partial meniscectomy. Complex tears have been
described in the nonsubluxated Wrisberg variant menisci [13].

In contrast to our experience with the nonsubluxated
variety, we have found it difficult to diagnose a displaced
Wrisberg variant meniscus on preoperative MRI apart from
the classic presentation. The diagnosis can be missed, even
in retrospect. However, the surgical team was able to
distinguish the flipped posterior horn of the Wrisberg
variant from a bucket-handle tear by identifying a smooth
posterior margin with no residual peripheral rim of
meniscal tissue.

Some authors have questioned whether trauma to the
popliteomeniscal fascicles or meniscotibial coronary liga-
ment could lead to an unstable meniscus reminiscent of a
Wrisberg variant discoid lateral meniscus, a so-called
post-traumatic Wrisberg variant [7]. It has also been
observed that up to 28% of discoid lateral menisci
demonstrate some degree of peripheral instability, usually
at the anterior third or posterior third capsular attachment
[15]. Arthroscopic criteria have not been described that
would distinguish a true Wrisberg variant meniscus from a
traumatic injury to the posterior capsule, coronary liga-
ment, and fascicles, which could both lead to an unstable
posterior horn.

Simonian et al. [7] reported three patients with isolated
disruption of the popliteomeniscal fascicles found on
arthroscopy. However, none had displaced posterior horns,
and in retrospect the struts of the popliteomeniscal
fascicles, although torn, could still be seen on MRI. In
our study, no popliteomeniscal fascicles could be identified
on MRI or by arthroscopy. Woods and Whelan [16]
described three patients with isolated tears of the posterior
capsule and one patient with partial capsule tear with an
intact meniscotibial coronary ligament, none of which had
displaced posterior horns. The evidence would suggest that
isolated tears of the fascicles or posterior capsule, although
contributing to peripheral instability, may not enable the
posterior horn to flip anteriorly if the coronary ligament is
intact.

The MRI appearance of coronary ligament tears as a
“floating meniscus” have been reported, with the largest
case series of 21 patients, but these are almost always
associated with acute severe trauma and multiligamentous
injury such as knee dislocation [17]. Isolated tear of the
lateral meniscus coronary ligament is rare [18].

While in theory, simultaneous tears of the popliteome-
niscal fascicles and coronary ligaments may mimic an
unstable Wrisberg variant discoid lateral meniscus sublux-
ated in a bucket-handle fashion, it would be exceedingly
rare for this to occur without other associated injuries from
trauma.

Surgical intervention is indicated for symptomatic
unstable discoid meniscal variants. The goal with surgical
intervention for Wrisberg variant discoid lateral menisci is
to preserve healthy meniscal tissue and provide stabiliza-
tion. This may require repair of an associated tear (if
present) and suture stabilization to the posterior capsule due
to the lack of coronary or popliteomeniscal fascicular
attachments. In skeletally immature patients, meniscal
preservation via saucerization is recommended for long-
term cartilage preservation [16, 19]. Associated meniscal
tears are managed with partial meniscectomy or repair [20,
21] if the tear is amenable to repair and located in the
peripheral “red-red” vascular zone. In the young adult
population, relative indications for meniscal repair include a
tear that is longitudinal, vertical, nondegenerative, within
3 mm of the periphery (vascular zone), and less than 3 cm
in length. Most tears in the adult population, however, are
degenerative cleavage tears outside of the vascular zone
and therefore not amenable to repair. [22, 23].

For unstable Wrisberg variants, peripheral stabilization
may be added if the residual meniscus demonstrates
subluxation into or outside of the joint [8, 14, 16, 21].
Total meniscectomy is avoided in skeletally immature
patients unless the residual meniscus is not amenable to
stabilization [24]. Capsular stabilization via an inside-out
technique may be attempted if there is enough residual

Fig. 5 A 12-year-old boy. Sagittal and coronal T2 images in this
arthroscopically proven Wrisberg variant discoid lateral meniscus
demonstrating absent struts of the popliteomeniscal fascicles (arrows),
which has been reported as a key MRI finding in the nontorn,
nonsubluxated Wrisberg variant meniscus
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meniscal tissue to allow for suture fixation to the posterior
capsule following debridement. In the setting of acute
posterior horn avulsions of the medial meniscus, trans-
osseus stabilization is an alternative form of stabilization
that can be performed and has demonstrated success in
reducing peak joint contact forces in a cadaveric model
[25]. A transosseous procedure for the lateral meniscus has
not yet been described.

In conclusion, the Wrisberg variant is a rare cause of
hypermobile lateral meniscus with an MRI diagnosis
suggested by absent popliteomeniscal fascicles and coro-
nary ligaments. Anterior displacement of the posterior horn
can mimic a large bucket handle tear and impede evaluation
of the posterior attachments, therefore hindering the
preoperative diagnosis of the Wrisberg variant even in
retrospect. A high level of suspicion is helpful. A young
patient presenting with no history of trauma is a classic
presentation. It is important to alert the surgeon preopera-
tively, as careful debridement and/or peripheral stabilization
is necessary for optimal treatment of this condition.

Conflict of interest None.
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