
Introduction
The menisci play an important role in shock absorption and 
stabilization of the knee joint [1,2]. Given the limited 
regenerative capacity of menisci, the goal of meniscal surgery is 
to preserve as much of the normal meniscal tissue as possible. 
However, this can be particularly challenging when anomalous 

meniscal tissue is encountered, as it may mimic pathological tears 
and complicate diagnosis and treatment decisions. There have 
been various types of meniscal anomalies documented in the 
literature [3-6]. Among these, the most reported have been 
lateral discoid menisci, which have notably been seen more 
commonly in Asian populations [7]. In contrast, abnormalities 
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Introduction: Anomalous medial menisci are rare entities compared to their lateral counterparts. These anomalies include atypical insertions, 
most commonly into the anterior cruciate ligament, and discoid variants among others. This case adds to the literature on anomalous medial 
menisci with the presentation of a variant not described in the literature before.
Case Report: Our patient is a 38-year-old female who presented to the outpatient orthopedic clinic complaining of right knee pain in the setting 
of a traumatic kneeling event. She had a past medical history of asthma, polycystic ovary syndrome, and anxiety, but no surgical history related to 
the knee. She underwent magnetic resonance imaging identified what appeared to be a bucket-handle medial meniscus tear. The patient was 
brought to the operating room where diagnostic arthroscopy revealed a radial tear at the posterior horn of the medial meniscus as well as an 
anomalous connection between the anterior and posterior roots. The band specifically ran from the posterior horn of the medial meniscus, then 
superiorly and along the posterior cruciate ligament, and ultimately attached to the anterior horn of the medial meniscus in an “O” shape. In 
addition, a large patellofemoral plica was identified overlying the lateral femoral condyle. The tear, plica, and anomalous band were all debrided. 
The patient was progressing well on her most recent 7-month follow-up visit.
Conclusion: To our knowledge, this is the only reported case of such an anomaly. This case highlights the fact that there are likely other 
unidentified meniscal variants, and if they are not correctly identified on imaging, it could lead to patient mismanagement. Further research is 
needed into these variants.
Keywords: Anomalous medial meniscus, plica, bucket-handle tear.
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of the medial meniscus are rare and can include discoid variants 
[8-10], congenital hypoplasia [11], underdevelopment of the 
anterior horn [12], and absence of bony attachment of the 
posterior horn to the femoral condyle [13]. More recently, there 
have been case reports of patients who have medial menisci with 
anomalous insertions on the anterior cruciate ligament (ACL) 
and discoid medial menisci that are completely coalesced with 
the ACL [14,15]. However, to date, there have been no case 
reports of an anomalous medial meniscus with tissue arising 
from the posterior horn/root that extends along the posterior 
cruciate ligament (PCL) to the anterior horn, mimicking a 
bucket-handle medial meniscus tear. The goal of this case report 
is to present a case of an anomalous medial meniscus extending 
from the posterior horn/root along the PCL and to the anterior 
horn mimicking an “O” shape, review the literature, and present 
treatment for this patient.

Case Report
We present the case of a 38-year-old female who presented to 
the outpatient orthopedic clinic complaining of right knee pain. 
She had a past medical history of asthma, polycystic ovary 
syndrome, and anxiety, but no surgical history related to the 
knee. About 2 weeks before presentation, the patient 
experienced a sharp onset of knee pain after she knelt onto the 
affected knee. In addition to pain, the patient reported swelling, 
popping, and a locking sensation in the knee. She denied any 
prior trauma or injury to the knee, numbness, or tingling in 
either leg. She also denied any history of knee pain, popping, 
clicking, or catching before the kneeling event. On physical 
examination, there was a moderate effusion present and medial 

joint line tenderness as well as a positive 
medial McMurray test. Active and passive 
range of motion demonstrated one-degree 
l o s s  o f  e x ten s i o n  co m pared  to  t h e 
contralateral side. Her knee was stable to 
anterior, posterior, and varus/valgus stress. 
Patella examination was within normal 
limits.
Magnetic resonance imaging (MRI) was 
performed and showed a medial meniscal 
fragment spanning from the posterior horn 
to the anterior horn within the intercondylar 
notch that was consistent with a flipped 
bucket handle tear (Fig. 1).
Diagnostic arthroscopy was performed 
secondary to pain, mechanical symptoms, 
and the diagnosis of a bucket-handle 
meniscus tear. Entry into the patellofemoral 
compartment revealed a large suprapatellar 
plica in contact with the lateral femoral 

condyle (Fig. 2). Within the medial compartment, diagnostic 
arthroscopy revealed the anomalous connection between the 
anterior and posterior horns (Fig. 3 and 4) and a radial tear at the 
posterior meniscus. The anomalous band was clearly a distinct 
structure from the medial meniscus with probing and became 
entrapped upon full extension of the knee. The band specifically 
ran from the posterior horn of the medial meniscus, superiorly, 
along the PCL, and ultimately attached to the anterior horn of 
the medial meniscus in an “O” shape. No chondral pathology 
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Figure 1: Pre-operative magnetic resonance imaging (MRI) of the knee. Coronal and sagittal T2-
weighted MRI images demonstrating a possible medial meniscus bucket handle tear with flipped 
meniscal fragment into the intercondylar notch. Flipped meniscal fragment denoted by arrows.

 

Figure 2: Patellofemoral plica overlying the lateral femoral condyle.
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was detected. A partial meniscectomy was performed to address 
the posterior radial tear located in the white–white zone, 
followed by debridement and removal of the anomalous 
attachment (Fig. 5 and 6).
After confirming there were no lesions in the lateral 
compartment, the large suprapatellar plica was excised. Post-
operative recovery included immediate weight bearing on the 
affected extremity with physical therapy. The patient 
progressed well with physical therapy and has returned to full 

function, activities of daily living, and is pain free. Her most 
recent follow-up was at 7 months post-operatively, and she 
reported doing well with no issues.

Discussion
Anomalies of the medial meniscus are uncommon compared to 
anomalies of the lateral meniscus, and they include discoid 
variants, hypoplasia of the anterior horn, and anomalous 
insertion of the anterior horn [13]. There have been limited 
case studies published involving anomalies of the posterior 
horn of the medial meniscus. One case describes a fibro-
cartilaginous fold that covers the medial femoral condyle (but 
reports a normal posterior horn), and another case describes a 
fibrous band arising from the posterior horn, connecting it to 
the ACL [16,17].
Mariani et al. reported the first published case involving a 
combined anomaly of the posterior and anterior roots of the 
medial meniscus [13]. However, this case did not describe an 
anomalous connection between the horns, forming an “O” 
shape, and mimicking a bucket handle tear.
Most reported anomalies of the medial meniscus involve 
insertion into the ACL, not the PCL. The overall prevalence of 
anomalous insertion of the medial meniscus into the ACL is 
1.2–2.3%[18]. Due to the relatively high prevalence of this 
morphology, a classification system exists that breaks down 
anomalous insertion of the medial meniscus into the ACL. 
These three distinct subcategories are based on insertion 
location and include: Type 1 (into the lower portion), type 2 
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Figure 3: Anomalous attachment of anterior and posterior roots of the 
medial meniscus.

 

Figure 4: Identification of the anomalous medial meniscus tissue.

 

Figure 5: Arthroscopic debridement of the anomalous tissue at medial 
meniscus.
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(into the middle portion), and type 3 (into the proximal 
portion; intercondylar notch), with type 2 being the most 
common [19].
A medial discoid meniscus was first described in 1941, about 50 
years after a lateral discoid meniscus was first described by 
Tachibana in 1889 [20]. Since discoid menisci became a topic 
of research, it became abundantly clear that a lateral discoid 
meniscus is significantly more common than the rare medial 
discoid meniscus. In 10,000 meniscectomies performed by 
Smillie, 467 had a lateral discoid meniscus compared to just 
those that had a medial discoid meniscus[21].
Furthermore, in 14,731 menisci examined by Dickason et al., 10 
of 8,040 (0.12%) medial menisci were discoid, whereas 102 of 
6,691 (1.5%) lateral menisci were discoid [22]. Some 
controversy still exists regarding the pathogenesis of discoid 
menisci: Two predominant existing theories are Smillie’s 
embryological theory and Kaplan’s developmental and 
biomechanical hypothesis [23]. Smillie posited that a discoid 
meniscus is a result of an arrest in the normal development of 
the meniscus during embryogenesis [21,24]. Kaplan, on the 
other hand, proposed that abnormal mechanical forces during 
knee development could lead to the persistence of the discoid 
shape [25]. This hypothesis is supported by the observation 
that the lateral meniscus, which is more frequently affected by 
the discoid variant, covers a larger surface area of the tibial 
plateau during fetal development, making it more susceptible to 
abnormal mechanical stresses [24,25]. Given that medial 
discoid menisci are extremely rare, only small case series have 

been published in the literature.
Our case, however, differs from all described anomalies in the 
literature as the meniscal band arising from the posterior horn 
of the medial meniscus connected to the anterior horn of the 
medial  meniscus,  thereby forming an “O” shape. A 
musculoskeletal 162 radiologist and fellowship-trained sports 
medicine orthopedic surgeon identified the pathology on MRI 
as a bucket-handle medial meniscus tear. There is literature that 
describes the MRI appearance of an anomalous insertion of the 
medial meniscus into the ACL, where there is a low signal 
intensity band that goes from the anterior horn of the medial 
meniscus, covering the ACL, and into the intercondylar notch 
[19, 26]. That appearance, however, does not mimic that of a 
bucket-handle meniscus tear. 
The MRI appearance of our patient’s knee was likely 
complicated by the fact that there was an anomalous connection 
between the anterior and posterior roots of the medial 
meniscus, which appeared like a flipped meniscal fragment.
An interesting aspect of this case was the lack of mechanical or 
painful symptoms present before the kneeling event, despite the 
anomalous meniscus still existing in the patient’s knee. It is very 
possible that this one event caused a mechanical disturbance of 
the anomalous tissue, displacing it into a position it was not in 
before the kneeling event, thereby causing new symptoms. 
However, it is not completely known why this one kneeling 
event precipitated symptoms.
Finally, a large patellofemoral plica overlying the lateral femoral 
condyle was identified intraoperatively. This may have been an 
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Figure 6: Posterior root of medial meniscus after release of anomalous attachment.
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Clinical Message

The anomalous medial meniscus described above is an important 
variant to recognize as it mimics a pathology that typically requires 
urgent surgical attention. Further research is warranted on 
techniques for identifying these variants on MRI.
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