
introduction

The discoid meniscus was first observed in a cadaver specimen 
by Young1) in 1889. For many years, the discoid meniscus was 
considered to be synonymous with snapping knee syndrome, 
which was first described by in 19362). The incidence of discoid 
lateral meniscus is estimated to be 0.4% to 17%, whereas the dis-
coid medial meniscus is extremely rare (0.1% to 0.3%)3-6). It has 
been reported that about 20% of cases are bilateral5,7,8). However, 
the true incidence and prevalence are unknown, given that many 
asymptomatic discoid menisci are incidentally discovered during 
surgery9). Some authors have reported that magnetic resonance 
imaging (MRI) or arthroscopic evaluation reveals higher rates 
(79% to 97%) of bilateral discoid lateral meniscus in patients 

presenting with symptomatic unilateral discoid lateral menis-
cus10,11). There is a greater incidence of discoid meniscus in Asian 
countries than in Western countries12-14). Fukuta et al.12) reported 
an incidence of 13% in Japan, Kim et al.13) observed an incidence 
of 10.6% in Korea, and Rao et al.14) noted an incidence of 5.8% in 
India. In contrast, Jordan15) described an incidence of 3% to 5% 
in the United States. This review summarizes the current knowl-
edge on the diagnosis and treatment of discoid meniscus.

embryology and anatomy

Smillie16) suggested that the discoid meniscus is congenital. The 
discoid shape is an intermediate stage during fetal development, 
and final discoid morphology results from absorption failure 
of the central part of the menisci. However, the discoid shape 
has not yet been identified in anatomical studies on either hu-
man or animal embryos17,18). The discoid meniscus may indeed 
be a congenital anomaly9,17), and genetic or familial factors may 
play a role in the development of discoid menisci8,19). Some au-
thors have reported bilateral discoid menisci in identical female 
twins20) or in a family of three brothers and sisters20,21). The histol-
ogy and ultrastructure of discoid meniscus is different from that 
of normal meniscus. The discoid meniscus is characterized by 
decreased collagen fibers and loss of normal collagen orienta-
tion, and intrameniscal mucoid degeneration is also common9,22). 
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Papadopoulos et al.23) documented significant disorganization of 
the circular collagen network and a heterogeneous course of the 
circumferentially arranged collagen fibers in discoid meniscus 
structure. They also proposed that the discoid lesion is a structur-
al rather than a morphological variant. In addition to structural 
abnormality, the increased thickness and abnormal vascularity of 
the discoid meniscus makes it prone to tearing17). Morphological 
changes may also occur to compensate for an abnormally unsta-
ble meniscus during development18). Recently, some authors have 
reported regeneration after partial meniscectomy of the discoid 
meniscus24-26). This regeneration supports the possibility that the 
discoid meniscus arises through variant morphogenesis26). 

classification

Watanabe et al.27) classified the discoid menisci as complete, 
incomplete, and Wrisberg types, depending on the presence or 
absence of a normal posterior attachment and the degree of tibial 
plateau coverage (Fig. 1). The complete type refers to the disc-
shaped meniscus that completely covers the lateral tibial plateau 
and has a normal posterior attachment. The incomplete type 
has a semilunar shape and a normal posterior attachment, but it 
covers less than 80% of the lateral tibial plateau9,27). The Wrisberg 
type is more normally shaped than the complete and incomplete 
types, but it lacks the usual posterior meniscal attachments (coro-
nary ligament), and only the Wrisberg ligament connects the 
posterior horn of the lateral meniscus. Due to the hypermobility 
of the lateral meniscus in this type, the meniscus is subject to 
displacement in knee flexion and extension, which is postulated 

to cause the classic snapping knee syndrome9). Although this 
classification is commonly used, its usefulness for surgical deci-
sion making is doubtful28). Klingele et al.29) described patterns 
of peripheral rim instability in discoid menisci. They defined 
instability as evidence of hypermobility and peripheral detach-
ment of the remnant meniscus in arthroscopic assessment. They 
further differentiated the unstable menisci of both the complete 
and incomplete types according to the location of instability (an-
terior, middle, and posterior horn)30). Ahn et al.31) proposed an 
MRI classification based on the presence or direction of meniscal 
shift: no shift, anterocentral shift, posterocentral shift, and central 
shift. They reported that shift-type knees had more peripheral 
tears than no-shift knees. They also classified discoid lateral me-
niscus tears based on arthroscopic evaluation of both peripheral 
rim stability and tear site: 1) meniscocapsular junction, anterior 
horn type, 2) meniscocapsular junction, posterior horn type, and 
3) posterolateral corner loss type (Fig. 2)32). These MRI and ar-
throscopic classifications provide more information to surgeons 
on appropriate treatment methods for discoid lateral menisci.

clinical features

Individuals with a discoid meniscus can be asymptomatic5). If 
there is a tear or instability, symptoms typically develop in discoid 
meniscus28). However, a click or pain can develop even in the ab-
sence of a tear or instability33). Symptoms of discoid meniscus in-
clude insidious popping or snapping without a traumatic origin, 
which is associated with pain, giving way, effusion, quadriceps 
atrophy, limited range of motion, and clicking or locking28,34). 

A B C

Fig. 1. Watanabe classification. (A) The complete type is the disc-shaped meniscus that completely covers the lateral tibial plateau and has a normal 
posterior attachment. (B) The incomplete type has a semilunar shape and normal posterior attachment, but it covers less than 80% of the lateral tibial 
plateau. (C) The Wrisberg type is more normally shaped compared to the complete or incomplete type of discoid meniscus, but it lacks the usual pos-
terior meniscal attachments (coronary ligament), and only the Wrisberg ligament connects the posterior horn of the lateral meniscus. 



Knee Surg Relat Res, Vol. 28, No. 4, Dec. 2016    257

Snapping knee syndrome, in which a clunk is heard at the end of 
flexion, is usually related to an unstable meniscus variant, such 
as the Wrisberg type35,36). In very young children (range, 3 to 4 
years), snapping is often asymptomatic, whereas older children 
(range, 8 to 10 years) more commonly experience pain with ac-
tivity37). In addition, the older child may present with more acute 
symptoms than younger children28). The most common tear pat-
tern of the discoid meniscus is a horizontal tear30,38-40). Repetitive 
microtrauma to the abnormal collagen arrangement is thought to 
cause horizontal tears after mucoid degeneration9,41). 

diagnosis

Radiographs are often normal in patients with a discoid me-
niscus; however, they may reveal some radiologic features of 
discoid meniscus, such as widening of the lateral joint space, a 
squared-off appearance of the lateral femoral condyle, cupping of 
the lateral tibial plateau, elevation of the fibular head, and tibial 
eminence flattening9,14,19). On MRI, a discoid meniscus can be 
diagnosed when the ratio of the minimal meniscal width to the 
maximal tibial width is more than 20% on the coronal image, and 

the ratio of sum of the width of both lateral horns to the maxi-
mal meniscal diameter on the sagittal image is more than 75%42). 
Araki et al.43) have proposed that the discoid meniscus is present 
when the meniscal width is over 15 mm on the coronal slice. 
Continuity of the meniscus between the anterior and posterior 
horns on three or more 5-mm thick consecutive sagittal slices 
demonstrates the presence of a discoid meniscus6). An abnormal, 
thickened, bow-tie appearance of the meniscus is suggestive of 
discoid meniscus28). In the Wrisberg variant, an MRI scan may 
show subtle anterior subluxation of the posterior horn of the lat-
eral meniscus or high T2-weighted signal intensity, simulating a 
peripheral tear35). However, some authors have reported low sen-
sitivity in detecting the lateral discoid meniscus in children and 
have suggested that MRI does not provide enhanced diagnostic 
utility over clinical examination44) because checking the stabil-
ity of a discoid meniscus on an MRI scan is difficult, and some 
incomplete discoid menisci often look normal9,19). Nonetheless, 
MRI is useful in detecting the presence of meniscus tear and a 
shift of the meniscus. This information can aid the surgeon in de-
termining the appropriate surgical technique, such as sauceriza-
tion or repair31,45). Diagnostic arthroscopy may be needed to con-

Fig. 2. Magnetic resonance imaging find-
ings and arthroscopic views of the discoid 
meniscus according to the corresponding 
tear pattern. A peripheral tear refers to a 
longi tudinal tear in the meniscocapsular 
junc tion area, anterior horn (posterocen-
tral shift, left column), and posterior horn 
(anterocentral shift, middle column). The 
white dotted arrow (bottom, left column) 
shows the wide gap between the anterolat-
eral border of the meniscus and the joint 
capsule. Posterolateral corner loss refers to 
the absence of the posterolateral portion of 
the dis coid meniscus due to degenerative 
tears around the popliteal hiatus (central 
shift).
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firm the diagnosis of discoid meniscus in a symptomatic patient 
with instability or with the Wrisberg variant, showing a normal 
shape and MRI appearance5). On physical examination, patients 
show joint line tenderness, effusion, joint line bulging, and even a 
positive McMurray test7,15). The accuracy of physical examination 
ranges from 29% to 93% and varies according to the examiner’s 
experience and knowledge of this anomaly44,46). 

treatment

The factors determining treatment include the type of discoid 
meniscus, concomitant symptoms, duration of symptoms, and 
age47). Most cases of discoid meniscus remain asymptomatic and 
do not require treatment, even when snapping is present9,47-49) 
because the knee may have adapted to the discoid anatomy and 
continues to function well39). However, there is some debate 
about the need for treatment in cases of asymptomatic, stable dis-
coid meniscus found incidentally during evaluation or treatment 
of some other knee conditions28). If there are symptoms such as 
pain, locking, swelling, giving way, or instability, it is necessary to 
operate28). In the case of a symptomatic but stable meniscus, some 
authors have suggested total meniscectomy due to the risk of 
intrinsic abnormalities in the remaining meniscal tissue50). How-
ever, many studies have suggested that total meniscectomy leads 
to a high risk of osteoarthritis9,51,52). Total meniscectomy is gener-
ally avoided in children, except in rare cases in which the entire 
meniscus is deemed to be unsalvageable9). Partial meniscectomy 
(saucerization) with preservation of a stable peripheral rim, with 
or without peripheral repair, is effective and has been recom-
mended by many authors7,32,48). For the unstable type, repair of 
the posterior tibial detachment is important to eliminate the risk 
of osteoarthritis after total meniscectomy3,15).

Arthroscopic partial meniscectomy (saucerization) is most 
commonly recommended. This treatment attempts to change 
the meniscus to a more normal shape and size3,9,19,30,32,38,40,48,49). In 
cases of peripheral tear in the vascular zone, arthroscopic menis-
cal repair can be done with saucerization according to advance-
ment of the repair technique32,48). The goal of saucerization is to 
create a stable and functional meniscus that will provide adequate 
shock absorption without retearing9). Many authors have recom-
mended that at least 6 mm to 8 mm from the periphery should 
remain8,48,49); however, larger meniscal remnants after sauceriza-
tion have been associated with increased re-tear rates39). 

After partial meniscectomy (saucerization) and/or repair of a 
discoid meniscus, the remaining discoid meniscus is more vul-
nerable to tearing than the normal meniscus because the cartilage 

remains thickened due to the abnormal discoid meniscus19). A 
complication unique to discoid meniscus surgery is osteochon-
dritis dissecans (OCD) of the lateral femoral condyle, which can 
occur after total or partial meniscetomy of the discoid lateral me-
niscus. Repeated impaction in the immature chondral structure 
after resection of the discoid meniscus might predispose to the 
development of OCD in the lateral femoral condyle53,54). In addi-
tion, the change of alignment to valgus after resection of a thick 
discoid meniscus can lead to concentrated stress on the lateral 
femoral condyle55).

clinical outcomes

Many authors have reported good clinical results after partial men-
iscectomy with or without meniscus repair over short-, mid-, and 
long-term follow ups30,32,49,50,54,56-59) (Table 1). Ahn et al.32) reported in 
their study with a minimum 2-year follow-up (mean, 51 months) 
that arthroscopic partial meniscectomy with peripheral repair was 
effective for treating symptomatic discoid lateral menisci. In a 
short-term follow-up study (mean, 37.4 months), Good et al.30) 
also reported on the efficacy of arthroscopic saucerization with 
repair. Ogut et al.57) reported on 10 knees with complete discoid 
lateral menisci that underwent arthroscopic partial meniscec-
tomy; after a mean follow-up of 4.5 years, 9 cases had excellent 
results, and there was no evidence of degenerative changes on 
radiographic examination. In a study with a 5-year follow-up, 
Atay et al.49) reported that 85% of cases showed good or excellent 
results after partial meniscectomy; however, femoral condyle 
flattening occurred in a significant percentage. In a study with a 
5.5-year follow-up, Aichroth et al.50) reported that 84% of cases 
showed excellent or good results after total or partial meniscec-
tomy. Recently, Yoo et al.54) found that Lysholm scores increased 
from a mean of 70.0 to a mean of 91.6 at the final follow-up irre-
spective of the meniscectomy method (partial or subtotal) after a 
mean of 4.7 years. Ahn et al.59) reported in their long-term follow-
up study (mean, 10.1 years) that 94% of patients had excellent or 
good clinical results; however, progressive degenerative changes 
appeared in 40% of patients. Some authors have described good 
clinical results of meniscal allograft transplantation after total 
meniscectomy for a torn discoid lateral meniscus60).

prognostic factors

Some authors have suggested that younger patients are more 
likely to achieve better results after partial or total meniscecto-
my54,61). In addition, removing a greater amount of meniscus has 
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been associated with increased contact pressure on the cartilage 
and thus an increased risk of cartilage degeneration58). Several 
studies have found that the results of partial meniscectomy are 
better than those of total meniscectomy both clinically and ra-
diologically58,59,62). Kim et al.58) assessed the mid-term clinical and 
radiological outcomes of discoid lateral meniscus treated by par-
tial or total meniscectomy and found that partial meniscectomy 
was associated with better radiographic results after a 5-year 
follow-up. In a long-term follow-up study (mean, 10.1 years), 
Ahn et al.59) also reported that subtotal meniscectomy was associ-
ated with increased degenerative changes compared with partial 
meniscectomy with or without repair. Lee et al.62) found better 

radiological results after partial meniscectomy than subtotal/total 
meniscectomy in a mid-term follow-up, but clinical results did 
not differ significantly between treatment types.

conclusions

The incidence of discoid meniscus is greater in Asian coun-
tries than in Western countries, and bilateral discoid menisci are 
common. The discoid meniscus may be a congenital anomaly, 
and the structure of discoid meniscus is different from that of 
normal meniscus. Therefore, it is more prone to tearing than a 
normal meniscus. Asymptomatic discoid menisci do not require 

Table 1. Clinical Results of Lateral Discoid Meniscus Treatment

Author
No. of 
cases 

(knee)

Mean 
age  
(yr)

Mean 
F/U 
(yr)

Discoid meniscus type Treatment Results

Good  
et al.30) 

21 (23) 10.1 3.2 Complete, incomplete, and 
unstable types (anterior horn 
instability, posterior horn 
instability, and combined 
anterior and posterior 
instability)

Arthroscopic partial central 
meniscectomy with 
peripheral suture repair 
(n=22) 

Arthroscopic total 
meniscectomy (n=1)

All patients had full knee flexion
Residual knee pain (n=3)
Intermittent mechanical symptoms (n=4)
Partially limited activity (n=2)

Ahn  
et al.32)

23 (28) 9.0 4.2 Discoid meniscus with 
peripheral tear

Arthroscopic partial central 
meniscectomy with 
peripheral suture repair

All patients returned to their previous level of 
activity

No reoperation was required
Improvement in Lysholm and HSS scores

Atay  
et al.49)

33 (34) 19.8 5.6 Complete, incomplete, and 
Wrisberg types

Arthroscopic partial 
meniscectomy

Ikeuchi grading: excellent (39%), good (46%), 
fair (15%), and poor (0%)

Aichroth  
et al.50)

52 (62) 10.5 5.5 Torn (n=36), intact (n=26) Open total meniscectomy 
(n=48)

Arthroscopic partial 
meniscectomy (n=6)

Left alone (n=8)

Ikeuchi grading: excellent (37%), good (47%), 
fair (16%), and poor (0%) 

No radiographic joint space narrowing

Yoo  
et al.54)

86 (100) 10.7 4.7 Complete, incomplete, and 
Wrisberg types

Partial meniscectomy with/
without suture repair 

Subtotal meniscectomy

Lysholm score improved regardless of 
treatment method

Early degenerative change (n=11) 
Younger age (<10 years) was a positive 

prognostic factor

Ogut  
et al.57)

11 knees 11.5 4.5 Complete (n=10), with  
tear (n=8)

Arthroscopic partial 
meniscectomy

Ikeuchi grading: excellent (n=9) and good 
(n=2)

No degenerative changes

Ahn  
et al.59)

38 (48) 9.9 10.1 MRI classification: no shift 
(63%), anterocentral shift (8%), 
posterocentral shift (13%), and 
central shift (17%)

Arthroscopic partial 
meniscectomy with/
without repair 

Subtotal meniscectomy

Ikeuchi grading: excellent and good (94%)
Median Tegner scale: 7
Improvement of Lysholm score
Radiographic degenerative change (39.5%) 
The subtotal meniscectomy group showed 

87.5% of degenerative changes

F/U: follow-up, HSS: Hospital for Special Surgery, MRI: magnetic resonance imaging.
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treatment. However, if there are symptoms, operative treatment 
is necessary. Since total meniscectomy leads to a high risk of 
osteoarthritis, total meniscectomy should be avoided except for 
unsalvageable cases. Partial meniscectomy (saucerization) with 
preservation of a stable peripheral rim combined with or without 
peripheral repair is recommended, and good clinical results have 
been reported.
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