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Introduction
Both the medial and lateral meniscus is important in maintaining 

knee joint stability and sharing load transmission across the knee 
joint [1,2]. Therefore, both of them are vulnerable to injury in knee 
joint trauma. There are several types of meniscal tears - longitudinal, 
bucket-handle, horizontal, radial, depending on the mechanism of the 
injury. Among these, bucket handle tears account for about 10% of 
all meniscal injuries and tend to happen in high velocity accident [3].
Most of bucket handle meniscal tear is either medial or lateral alone, 
and the medial meniscal injury happens three times more frequently. It 
could be traumatic or degenerative. Traumatic bucket handle meniscal 
tears are often associated with various degree injury of anterior cruciate 
ligament (ACL) [3]. However, both medial and lateral meniscal injuries 
on the same knee is very rare and few cases reported in literature [4-8]. 
Here, we present a case of traumatic bucket handle tear of both menisci 
with ACL partial tear on the same knee after a jump from about 2 meter 
height, and successfully treated by arthroscopic medial and lateral 
partial menisectomy.  

Case Presentation
A 30 year-old male patient sustained his right knee severe pain 

due to a jump from 2 meter height about one week ago. When landing, 
both the knees were hyper-flexed to counteract to the gravitational 
force of fall. Soon after injury, he was sent to other hospital where the 
radiographic images of his right knee showed no any sign of fracture. 
Only symptomatic treatment was given. However, the knee pain, 
swelling and locking sensation still persisted. Then, the patient came 
to our hospital for further investigation. On physical examination, 
the knee was locked in about 30 degrees of flexion and could not be 
extended nor flexed due to pain. Local tenderness over the joint line 
of medial and lateral collateral ligaments and grade one of anterior 
drawer test were noted. When trying to reduce the flexion deformity 
by pressing down on the patient’s right knee, there was a mechanical 
obstruction which prohibited the complete extension of the knee. 
Mc Murray test for meniscal tear could not be performed due to 
relatively limited range of motion and pain.  The magnetic resonance 
images (MRI) was arranged and showed a reduction of both medial 
and lateral menisci volume. Both the meniscal bucket handle tears 
commenced from posteriorly, extended anteriorly and prolapsed into 
the intercondylar notch (Figure 1). The ACL was edematous change and 
tear. In sagittal images, the displaced fragment of the medial meniscus 
presented as the so-called “double PCL-sign” [9,10]. On coronal images 
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Abstract
Bucket handle meniscal tears could be degenerative or traumatic. Most traumatic bucket handle tear of the 

meniscus is unilateral, either medial or lateral, and often associated with various degree injury of anterior cruciate 
ligament (ACL). However, traumatic bucket handle tear of both medial and lateral menisci on the same knee is very 
rare, and only cases were reported. We reported a case of traumatic bucket handle meniscal tears of both menisci 
with ACL partial tear on the same knee. Arthroscopic partial menisectomy for both medial and lateral menisci was 
successfully performed.

with all four structures (two bucket-handle meniscus fragments, ACL 
and PCL) appeared in the inter-condylar notch to produce “quadruple 
cruciate sign” [5] (Figures 2 and 3), whereas the lateral meniscus was 
found to produce the “flipped meniscus sign” [11,12] (Figure 4) Mild 
intra-articular effusion with underlying tibia medial condylar bony 
edema was also present.

Under the impression of traumatic bucket handle tear of both 
medial and lateral menisci and ACL tear, the patient was submitted 
to arthroscopic surgery. On arthroscopic examination of both the 
medial and lateral compartments, incarceration of the medial and 
lateral compartment full length bucket-handle meniscal tears into 
the intercondylar notch was observed. Mild knee joint intra-articular 
effusion and the ACL partial tear with mild laxity were also noted. 
Since repair of such full length of medial and lateral meniscal of 
bucket-handle tears needed sophisticated skills beyond our reach, we 

Figure 1: Sagittal T2-weighted MR image through the intercondylar notch 
shows displaced bucket-handle fragments of both medial (thin white arrow) and 
lateral (thick white arrow) meniscal tears like two consecutive silkworms
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could not but choose an inferior treatment modality to excise both the 
medial and lateral menisci of bucket-handle tears (Figures 5-7). After 
operation, the patient was instructed to avoid vigorous sport and heavy 
labor work, in order to delay the occurrence of early knee osteoarthritis. 
One month later, the knee got full range of motion. Two months later, 
the patient reported no pain on his right knee. At our patient’s follow-
up examination twelve months after injury, his right knee was painless 
and stable with a full range of motion. The patient was suggested for 
regularly follow-up once a year.  

Discussion
Bucket handle meniscal tears could be degenerative or traumatic. In 

degenerative cases, it is due to numerously repetitive minimal-trauma 
to menisci, which lead to degeneration changes and bucket handle tear 
[13]. The ACL could be intact or not. Traumatic bucket handle meniscal 
tears often accompanied by various degree injuries of ACL. The medial 
meniscus was injured three times more often than the lateral meniscus 
due to greater stress transmitted through the medial compartment [14]. 

Most of them were found in athletes, especially in soccer players.  

Most patients with traumatic bucket handle tears of menisci 
complained of knee pain, local swelling and joint lockage. However, 
none of them is specific and pathognomonic for bucket handle meniscal 

 
Figure 2: T2-weighted coronal MR image shows four structures in the inter-
condylar notch to produce the ‘‘quadruple cruciate sign’’: (1) normal PCL; (2) 
increased signal ACL due to edematous change and partial tear; (3) displaced 
bucket-handle fragment from medial meniscal tear; (4) displaced bucket-handle 
fragment from lateral meniscal tear. Bone contusion in the medial tibial plateau 
is also noted.

 
Figure 3: Sagittal T2-weighted MR image through the inter-condylar notch 
shows the double-posterior cruciate ligament (PCL) sign, which is characterized 
by the presence of a the displaced bucket-handle fragment of the medial 
meniscus (thin white arrow) lying parallel and anterior to the PCL (thick white 
arrow). Moderate joint effusion due to hemarthrosis is noted.

Figure 4: Sagittal T2-weighted MR image through the lateral compartment 
shows the bucket-handle fragment of the lateral meniscal tear (thin white 
arrow), posterior to the anterior horn, producing the flipped meniscus sign. 
Absence of the posterior horn was also noted (thick white arrow).

 

Figure 5: The bucket handle tear of medial meniscus was noted arthroscopy.

Figure 6:  ACL partial tear was noted during arthroscopy. Remnant of bucket 
handle tear of medial meniscus after menisectomy was removed later (black 
triangle).

 

Figure 7: The bucket handle tear of lateral meniscus was noted arthroscopy.
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tears [3]. However, traumatic bucket handle tears of both medial and 
lateral menisci on the same knee are very rare. Brammer et al. reported 
the first case of traumatic “bucket handle” tear on both menisci with 
ACL rupture on the same knee in 1999 [7]. As the MRI was carried 
out 22 months after trauma, it could not be determined if the injuries 
occurred at the same time. In 2007, Tecklenburg et al. reported a case 
documented by a video with bucket-handle tears of both medial and 
lateral menisci and acute ACL rupture of a professional ski racer, who 
sustained his right knee injury after landing from a jump in an alpine 
downhill race. As the case report presented by Tecklenburg et al., where 
the injured knee was forced into hyper-flexion with slightly rotated after 
landing at high velocity [8], in the present study, we could conclude 
that the injuries were traumatic and acute, as documented by MRI, 
performed one week after trauma. How both meniscal bucket-handle 
tear happened simultaneously is still unclear. However, all the reported 
cases seemed to happen when the injured knee was in hyper-flexion 
to counteract the great impact force transmitted across the knee joint.

MRI is by now most important in diagnosing a bucket-handle tear 
with high sensitivity and specificity estimated to be around 90% [15]. 

Several MRI signs have been described : fragments in the inter-condylar 
notch, quadruple cruciate sign [5], double PCL sign [9,10] and flipped 
meniscus sign [11,12]. Among all of them, the quadruple sign in the 
coronal image is most specific for both medial and lateral bucket handle 
tear by demonstrating all four structures (two bucket-handle meniscus 
fragments, ACL, PCL) in the inter-condylar notch [15-18]. While the 
sagittal image through the intercondylar notch in the reported case, 
two bucket-handle meniscus fragments appeared like two consecutive 
silkworms. We propose such “two silkworms sign” to describe the 
appearance of these two structures in the intercondylar notch should be 
another specific sign in identifying the presence of displaced media and 
lateral bucket-handle tears.    Despite the importance of MRI in making 
accurate diagnosis, arthroscopy remains the procedure of choice for 
both the final diagnosis and treatment.

Because of the important role of the meniscus in load transmission 
across the knee joint, it is better to perform meniscal repair instead 
of meniscectomy. If the repaired meniscus could heal, the functional 
outcome would be better and the chance of osteoarthritis would be 
much less [19,20].  In cases of failed meniscal repair, it could lead to 
early traumatic knee osteoarthritis. Arthroscopic resection should be 
reserved only when the fragment of bucket-handle tear is irreparable, 
irreducible or difficulty in successful repair. In such a limited space for 
arthroscopic procedure in the knee joint, successfully repairing a full 
length of both medial and lateral bucket-handle tears was extremely 
technical demanded. We had to perform partial meniscectomy for 
bucket handle tears of both menisci. In 2006, Shelbourne et al. reported 
favorable results, though not best, in digital radiographic evaluation 
of medial joint space narrowing after partial meniscectomy of bucket-
handle medial meniscus tears in anterior cruciate ligament-intact 
knees after a long term follow-up of twelve years [21].   Although the 
functional outcome of the reported case in one year follow-up was 
good, osteoarthritis of the knee would happen in the future.  
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