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Clinical Case - Test Yourself Musculoskeletal Imaging

Post-injury painful and locked knee
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part a

A 27-year-old female felt sudden pain on the lateral knee 
joint, following a rotational dance figure,  with subsequent 
locked joint. Physical examination on the following day 

disclosed tenderness along the lateral joint line and joint 
locking with an audible and painful "clunk" on extension. 
Magnetic Resonance (MR) images are shown (Figs. 1-5). 
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Fig. 1. Coronal fat suppressed PD-W MR image. Fig. 2. Sagittal fat suppressed PD-W MR image.
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Fig. 3. Sagittal PD-W MR image. Fig. 4. Sagittal PD-W MR image.

Fig. 5 Axial T2-W MR image.
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part b

Diagnosis: Complex tear of a discoid lateral 
meniscus 
Discoid meniscus (DM) of the knee is defined as a nor-
mal variant in which the meniscus has a shape of a disk 
and is usually thickened with a resulting greater cov-
erage of the tibial articular surface. As a result, asym-
metric loading forces are applied onto the knee joint, 
leading to meniscal degeneration and tears. The re-
ported prevalence of discoid meniscus varies between 
1% and 3% and is more common on the lateral side [1]. 
The discoid morphology is classified as complete (type 
I), incomplete (type II) and meniscofemoral ligament 
type or Wrisberg variant (type III) [1]. The latter is the 
rarest subtype and refers to absence of capsular at-
tachments allowing the meniscus to move and sublux. 

In the majority of DM cases, pain is the main symp-
tom. Demonstration of "clunk" or "snapping knee" on 

physical examination and lateral joint space widen-
ing on plain radiographs are typical but not constant 
findings. Most of the tears involving the DM are pe-
ripheral or horizontal cleavage [2] with only case re-
ports showing the presence of bucket-handle tears [3]. 
Anterior displacement of the torn posterior horn has 
been described in DM type III [1]. Non displaced tears 
of DM are diagnosed with MRI using the same crite-
ria as in non-discoid menisci. MRI can accurately de-
pict the abnormal morphology of a DM but its ability 
to reveal a tear is lower as compared to regular me-
niscal tears [2, 4]. Treatment options on bucket-han-
dle tears currently include partial resection-menisco-
plasty and repair [5].

Bucket-handle tear consists of a vertical or oblique 
tear in the posterior horn that extends longitudinally 
through the body and anterior horn [6]. The inner me-

Fig. 1. Coronal fat suppressed PD-W MR image showing the 
lateral meniscal tear (thin arrow), the ''handle'' (long open ar-
row) representing meniscal tissue flipped medially into the in-
tercondylar notch and displacing the anterior cruciate liga-
ment (thick arrow) and the ''bucket'' (short open arrow). The 
displaced anterior horn is also shown (long thin arrow). High 
signal intensity within the flipped posterior horn results from 
cystic degeneration.

Fig. 2. Sagittal fat suppressed PD-W MR image showing the 
anteriorly flipped posterior horn with an appearance of cystic 
degeneration (open arrow). The posterior horn is missing. The 
popliteomeniscal fasciles are intact (thin arrows).
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Fig. 3. Sagittal PD-W MR image showing the intact anterior 
cruciate ligament (arrow).

FIg. 4. Sagittal PD-W MR image showing the "anterior flip" sign 
consisting of the large and displaced posterior horn (arrow) and 
the anterior horn anteriorly (long arrow).

Fig. 5. Axial T2-W MR image demonstrates the anteriorly dis-
placed anterior horn (arrow).
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niscal fragment is often displaced into the intercon-
dylar notch, creating the "handle". Lateral meniscus 
(Lm) bucket-handle tears are rare and may be missed 
on MRI [7]. In addition, in a patient with a torn me-
niscus and contemplated repair, time from injury to 
surgery is important. Delayed imaging to a torn me-
niscus leads to meniscal resection rather than repair. 
Thus, prompt diagnosis, guided by the typical clinical 
demonstration supported with imaging is mandato-
ry. There are a number of signs that can lead to the di-
agnosis of a bucket-handle tear of a meniscus with or 
without discoid morphology. The first is a "free frag-
ment displaced" away from the tear, usually into the 
intercondylar notch [8]. A second sign is the "anteri-
or flip" sign, where the posterior horn is flipped just 
posterior to the anteriorly displaced anterior horn [9, 
10]. The "absent bow tie" sign and the "double poste-
rior cruciate ligament" sign are accurate for the me-
dial meniscus bucket-handle tears but are not valid 
for Lm ones. The "double anterior cruciate ligament" 
sign is caused by a displaced fragment of the menis-
cus, but its prevalence is unknown. In the case of a 
torn lateral DM, the conventional criteria, i.e. trans-
verse width >14 mm, for assessing a discoid meniscus, 
cannot be applied. 

In the case presented herein, the following encoun-
tered imaging findings have educational value (Figs. 

1-5): 1. The anterior cruciate ligament is intact and 
there is no joint effusion, 2. There is "anterior flip" 
sign due to anterior displacement of the posterior 
horn which is missing, 3. The popliteomeniscal fasci-
cles, which are usually absent when the posterior horn 
flips anteriorly, are intact and 4. The presence of dif-
fuse abnormal signal within the torn and displaced 
meniscal segment is the result of cystic degeneration. 
The presence of "anterior flip" sign in a large menis-
cus raised the possibility of the presence of DM type 
III. The MRI report suggested Lm bucket-handle tear, 
probably of a DM, because of the large meniscal mass 
and the rather early degeneration demonstrated with 
the increased intrameniscal signal. Arthroscopy con-
firmed the imaging findings related to type II DM.  

The treatment of a bucket-handle tear includes ar-
throscopic repair which, in our case, was inside-out 
suturing with partial resection, in an attempt to re-
duce the meniscal size close to normal. Prognosis is 
excellent and is related to young age, adequate blood 
supply and proper rehabilitation. MRI is very accurate 
for diagnosing bucket-handle tears and enables the ra-
diologist to provide the orthopaedic surgeon with all 
useful information for treatment planning. R
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