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A meniscus is a crescent-shaped 
fibrocartilaginous structure that 
partly divides a joint cavity, un-

like articular discs, which completely 
separate the cavity. Menisci are present 
in the knees and the acromioclavicular, 
sternoclavicular, and temporomandibu-
lar joints. A small meniscus is also seen 
in the wrist joint. This article focuses on 
the menisci of the knees.

Menisci ensure normal function of the 
joint, and they also protect the hyaline 
cartilage. The main functions of the me-
nisci can be summarized as providing:

• �Stability. The ligaments are the 
most important stabilizers, with the 
menisci assuming a secondary func-
tion. This secondary function is en-
hanced with intact ligaments.

• �Lubrication and nutrition. The 
knee menisci act as spacers between 
the femur and the tibia. By doing so, 
they prevent friction and contact be-
tween the distal femur and tibia and 
allow for the diffusion of the normal 
joint fluid and its nutrients into the 
articular cartilage. Maintenance 
of the integrity of the articular car-
tilage is critical to preventing the 

development of post-traumatic or 
degenerative arthritis.

• �Shock absorption. The menisci 
lower the stress applied to the artic-
ular cartilage; thereby, they have a 
role in preventing the development 
of degenerative arthritis.

Clark and Ogden studied the natural 
development of the menisci in the nor-
mal knee. The shape of the meniscus is 
formed at the eighth week of gestation, 
about the time when the knee joint is 
fully formed.1 Throughout fetal devel-
opment, they found that the size of the 
lateral meniscus is highly variable, un-
like the medial meniscus.

Generally, congenital anomalies af-
fect the lateral meniscus, most com-
monly a discoid meniscus, although 
discoid medial menisci can occur much 
less frequently. 

We will review the common menis-
cal variants, which include hypoplastic 
menisci, absent menisci, anomalous in-
sertion of the medial meniscus, discoid 
lateral meniscus, including the Wrisberg 
variant, and discoid medial meniscus.

Congenital meniscal hypoplasia
There are reported cases of complete 

absence of the medial meniscus as de-
scribed in thrombocytopenia absent 
radius syndrome (TAR syndrome).2,3 
Bilateral hypoplasia of the medial menis-
cus has also been reported.4

Normal measurements of the poste-
rior horn of the medial meniscus may 
vary, but the posterior horn is usually 
much larger than the anterior horn 
(the posterior horn usually measures 
12 mm to 16 mm in the sagittal plane 
in an adult), and approximately twice 
the size of the anterior horn on sagit-
tal magnetic resonance (MR) images. 
Imaging characteristics of the posterior 
horn of the medial meniscus include 
a triangular hypointense structure on 
sagittal images on T1, proton density, 
and fat-saturated FSE T2-weighted im-
ages, with a slab-like appearance on 
coronal images.

In the example shown (Figures 1 and 
2), the entire medial meniscus is noted 
to be diminutive, with the posterior horn 
measuring 7 mm to 8 mm. No menis-
cal tear is seen, but the root attachment 
was also noted to be diminutive (1 mm) 
with no increased signal to suggest root 
attachment tear. In the previously re-
ported cases, as well as in this case, the 
hypoplastic meniscus was not the cause 
of the patient’s pain, suggesting that 
this rare condition is also clinically as-
ymptomatic. The symptoms in this case 
were attributed to an anterior cruciate 
ligament tear (Figure 1). Bilateral hypo-
plasia of the medial meniscus has also 
been reported.4

Congenital absence of the meniscus
Congenital absence of the meniscus is 

extremely rare and has been documented 
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in TAR syndrome and in isolated case 
reports.2,3 The congenitally absent me-
niscus appears to influence the develop-
ment of the distal femur and proximal 
tibia, and in the case report of bilaterally 
absent menisci reported by Tolo et al,3 the 
proximal medial tibia was convex and the 
distal medial femoral condyle was saddle 
shaped. That reported case was also as-
sociated with congenital absence of the 
cruciate ligaments. When the cruciate 
ligaments are absent, most commonly the 
anterior cruciate ligament (ACL) is af-
fected. These findings are also frequently 
associated with genu varus deformity 
(Figure 3). 

Anomalous insertion of the meniscus
Anomalous insertion of the medial 

meniscus (AIMM) has been described, 
and it is typically into the anterior cruci-
ate ligament. The anomalous insertion 
runs from the anterior horn of the me-
dial meniscus to either the ACL or the 
intercondylar notch, most commonly 
to the mid ACL, and less commonly to 
the base of the ACL or the intercondylar 
notch. The insertion site of the AIMM 
into the ACL is classified as Type 1 
(inferior third), Type 2 (middle third), 
or Type 3 (superior third; intercondylar 
notch) (Figure 4). The prevalence of 
a medial discoid meniscus in patients 
with AIMM is much greater than in a 
discoid lateral meniscus, and the preva-
lence of the transverse ligament is com-
parable to the general population.5 

Tears of the anterior horn of the me-
dial meniscus, an inferior patella plica, 

FIGURE 1. Sagittal fat-suppressed FSE 
T2-weighted MRI image shows a hypoplastic 
medial meniscus (A). Coronal fat-suppressed 
FSE T2-weighted images at the level of the 
meniscal body demonstrates the hypoplastic 
medial meniscus (C), with normal menisci for 
comparison (B, D). Diminutive lateral menis-
cus in (C) is due to a tear (double arrows), with 
a flipped bucket handle configuration (E).
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FIGURE 2. Arthroscopic image showing a 
diminutive medial meniscus stable to prob-
ing. There is no meniscal tear seen.
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and ACL tears can be mistaken for 
AIMM, but carefully tracing the liga-
ment will help to exclude these condi-
tions.5 In the first instance, tears of the 
lateral aspect of the anterior horn of 
the medial meniscus are extremely un-
common and should not be a diagnostic 
problem in practice. Also, the inferior 
patella plica inserts on the patella or 
Hoffa’s fat pad, and should be fairly 
easily differentiated from AIMM. A 
tear of the ACL should also, in prac-
tice, not be a diagnostic dilemma, as 
the AIMM band will be seen to extend 
to the medial meniscus, and not be con-
fined to the ACL as seen in an ACL tear.

Discoid lateral meniscus
A discoid lateral meniscus is a rela-

tively uncommon developmental vari-
ant of the meniscus. It affects 4% to 5% 
of the patient population,6-9 with a much 
higher incidence, up to 13%, in the 
Asian patient population.10 It is the most 
common meniscal variant in children.11 
Discoid lateral meniscus was originally 
believed to result from an incomplete 
breakdown of the central meniscus, but 
this is now disputed, as at no time in 
development does the meniscus have a 
discoid appearance.12 It is now believed 
that the knee develops from a mesen-
chymal mass that differentiates into the 
tibia, femur, and intra-articular struc-
tures at 8 weeks’ gestation. This mesen-
chymal tissue only persists at the edges, 
where differentiation into the me-
nisci occurs. It is believed that discoid  

menisci develop from this mesenchy-
mal tissue in a site where this tissue 
does not normally occur.13 

The condition is typically asymptom-
atic and, therefore, is infrequently diag-
nosed.14 The most frequent symptom 
is pain that usually begins with a minor 
trauma; however, other symptoms in-
clude clicking, snapping, and locking 
during movement, and less commonly 
joint-line tenderness, reduced mobility, 
and a “giving-way” sensation.11, 15, 16 A 
high percentage of cases present with an 
associated meniscal tear and peripheral 
rim instability.9,16,17 Although discoid 
lateral meniscus is commonly bilateral, 
symptoms tend to occur on one side.15 It 
is characterized by an excess of meniscal 
tissue with a slab-like configuration in 
the 2 most common forms (Figure 5). 

There are 3 main types, according to 
the Watanabe classification:18

�
�Type 1: A complete slab of meniscal 
tissue with complete tibial coverage. 

�Type 2: An incomplete slab of menis-
cal tissue with 80% coverage of the 
lateral tibial plateau. 

�Type 3: The Wrisberg variant, where 
the meniscus may have a normal 
morphology but lacks its posterior at-
tachments; ie, the meniscotibial liga-
ment and meniscal fascicles.

Type 1 is most common, and type 3 is 
least common. Monllau et al in 1998 pro-
posed adding a fourth type, the rare ring-
shaped meniscus, to the classification. 

FIGURE 3. Severe genus varus deformity 
in a patient with thrombocytopenia absent 
radius (TAR) syndrome and congenitally 
absent menisci. 

FIGURE 4. Four sequential fat-suppressed FSE T2-weighted sagittal MR images (A-D), from 
medial to lateral, show an anomalous insertion of the medial meniscus into the intercondylar notch 
(Type 3 AIMM). (DICOM images available online, viewer courtesy of Claron Technologies.)
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FIGURE 5. Coronal T1 fat-suppressed FSE T2-weighted images in the coronal (A) and consecutive sagittal planes (B and C) show the slab-like, 
incomplete discoid lateral meniscus.

A B C

FIGURE 6. Fat-suppressed FSE T2-weighted sagittal images (A) absent popliteomenis-
cal fascicles in the Wrisberg discoid lateral meniscus (arrow); (B) intact fascicles in a normal 
patient (arrow).

FIGURE 7. AP radiograph shows a mildly 
widened medial joint space in a discoid 
medial meniscus.

A B

FIGURE 9. Coronal fat-suppressed FSE 
T2-weighted image shows another patient 
with both discoid medial and lateral meniscus. 
The discoid medial meniscus is torn (arrow).

FIGURE 8. Same patient as Figure 7. (A) Coronal fat-saturated FSE T2-weighted image 
shows discoid medial meniscus. (B) Sagittal proton density image shows a superior surface 
tear (arrow).
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Most patients are asymptomatic, but 
injury to the meniscus can occur with 
minor trauma. The Wrisberg variant 
may present with a snapping knee due 
to hypermobility. The most commonly 
practiced treatment for stable complete 
or incomplete types of discoid lateral 
meniscus is partial meniscal excision, 
leaving a 6- to 7-mm peripheral rim 
circumferentially, anteriorly, and pos-
teriorly,19 which is in fact reducing the 
volume of the meniscus and restoring 
a “normal” morphology. Radiographs 
are usually not diagnostic, but they may 
show a high fibula head and a widened 
lateral joint space.20 Several MR criteria 
are used to make the diagnosis. These 
include looking for a slab-like configu-
ration on sagittal MR images, with > 3 
“bowties” seen on standard 4- to 5-mm 
slices.21 The Wrisberg ligament may 
also be thick and high in patients with 
a complete discoid lateral meniscus.22 
Other criteria used to diagnose lateral 
discoid meniscus include the following:

 �
�• �> 20% ratio of meniscus to tibia on 

the coronal image; 

�• �Minimum diameter 14-15 mm on a 
midcoronal image; 

�• �75% for the ratio of the sum of the 
width of the anterior and posterior 
horns to the meniscal diameter on a 
sagittal slice that shows a maximum 
meniscal diameter.

Wrisberg variant discoid  
lateral meniscus

In the Wrisberg variant, the mor-
phology of the meniscus may be nor-
mal, but the posterior fascicles and 
meniscotibial ligament are absent and 
a high signal fluid cleft interposed be-
tween the posterior horn and the cap-
sule may simulate a peripheral tear 
(Figure 6).23 The only attachment of 
the posterior horn is the Wrisberg me-
niscofemoral ligament, and the poste-
rior horn may translate or rotate due to 
hypermobility. The meniscus may also 
become hypertrophic.

Discoid medial meniscus
Discoid medial menisci are much less 

common than discoid lateral menisci,24 
and they may be bilateral. When bilat-
eral, they are usually symmetric. The 
reported prevalence is 0.06% to 0.3%.25 
Problems encountered in a discoid me-
dial meniscus are the same as a discoid 
lateral meniscus, including a propensity 
for tears to occur and with mechanical 
features of clicking and locking.

Radiographs may show cupping of the 
medial tibial plateau, proximal medial 
tibial physis collapse and widening of the 
medial joint space (Figure 7). There are 
no specific MR criteria for classifying 
discoid medial menisci, and the MR cri-
teria for discoid lateral menisci are used 
for discoid medial menisci (Figure 8). A 
Wrisberg type variant has not been docu-
mented in the medial meniscus.

Associated anomalies in a discoid 
medial meniscus are not uncommon; 
they include an anomalous insertion of 
the anterior horn of the medial meniscus 
into the anterior cruciate ligament (as 
previously described), meniscal cyst,26 
discoid lateral meniscus in the same knee 
(Figure 9),25 and pathologic medial pa-
tella plica.27 

Conclusion
Normal variants of the meniscus are 

relatively uncommon and are frequently 
asymptomatic, although there is a greater 
propensity for discoid menisci to tear. 
However, recognizing these variants is 
important, as they can be misinterpreted 
for more significant pathology on MRI. 
The most common of these meniscal 
variants is the discoid lateral meniscus, 
and the least common is complete con-
genital absence of the menisci. 
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