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We report a case of pathologic bilateral impingement of the posterior cruciate ligament (PCL) synovial folds referred to 
PCL plicae. A 40-year-old female was admitted to the hospital with vague bilateral knee pain along the medial side of 
both knees just below each patella. She reported that standing for long periods of time increased the pain and that it has 
been more than 10 years since the vague pain occurred. On magnetic resonance imaging, medial synovial folds of the 
PCL were identified and therefore knee arthroscopy was performed under general anesthesia. The arthroscopic findings 
revelated entrapped folds within the medial tibiofemoral joints when the knees were in passive extension. The entrapped 
tissue of the synovial folds was resected by punch forceps and debrided by a shaver. After eight months of surgery, the 
patient’s symptoms completely resolved, and she regained full range of motion. The long medial synovial folds around 
the PCL can be a cause of knee pain due to entrapment between the femoral and tibial condyles. Plicae pathologies can 
therefore be considered one of the differential diagnosis of vague knee pain.
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INTRODUCTION

Synovial folds of joints have many physiologic functions, 
such as maintaining the stability of articulation, distribut-
ing pressure, and lubricating articular cartilage by secret-
ing and reabsorbing synovial fluid [1,2]. However, under 
some conditions, the synovial fold may be a pathogenic 
factor. The synovial fold can cause pain in atlantoaxial 
and distal tibiofibular joints [1,2]. One article identified 
the relationship between fold type and impingement, be-
tween impingement and other internal derangement on 
knee arthroscopy [3]. Furthermore, similar to the synovial 
folds, plicae have been identified in multiple joints which 
have been shown to cause clinical symptoms, particularly 
when the structures become thickened or inflamed [4].
 This article describes a case of pathologic bilateral im-

pingement of PCL synovial folds, otherwise known as 
PCL plicae.

CASE REPORT

A 40-year-old female presented to the hospital with 
pain in both knees. The female was 159.5 cm in height, 
weighed 59 kg and had a body mass index of 23.2 kg/m2. 
She had no history of trauma or family history of similar 
joint pain. She reported that standing for long periods of 
time increased the pain and that it has been more than 10 
years since the vague pain occurred. She found no pain 
relief despite strength training and activity modification 
through conservative treatment including painkillers at 
another hospital for a year. The knee pain affected her 
active life but she could perform daily living activities. 
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However, walking and climbing the stairs aggravated the 
pain. The pain was relieved by resting and symptoms 
were similar for the left and right knees. There was no fe-
ver, loss of weight or appetite. She has no history of gout, 
rheumatoid arthritis or degenerative joint disease. Her 
objective clinical Lysholm score was 84 and International 
Knee Documentation Committee (IKDC) score was 74.2.
 On a physical examination, there was no tenderness or 
swelling of the joint and the McMurray test was negative. 
There were no positive findings indicating patellofemo-
ral joint symptoms or instability. Preoperative range of 
motion (ROM) was full without pain. Laboratory testing 
for urinary proteins and red blood cell casts was nega-
tive. Moreover, other laboratory analyses showed normal 
ranges: erythrocyte sedimentation rate (ESR), 11 mm/
h, C-reactive protein (CRP), 0.38 mg/dL and RA factor 
was negative (< 10.0 IU/mL). The other biochemical tests 
were within normal limits. In both knees, genu valgum 
was observed while standing on a lower extremity view 
and there were no specific findings on simple anterior-

posterior and lateral x-ray Merchant views (Fig. 1). On 
magnetic resonance imaging (MRI), there were medial 
synovial folds of PCL exceeding the imaginary line con-
necting the medial tibial condyle with the posterolateral 
aspect of the medial femoral condyle and there was no 
anterior or PCL tears or meniscus tears in either knee (Fig. 
2).
 The knee arthroscopy was performed under general 
anesthesia. In the supine position, the knee was dropped 
down and the opposite knee was placed on the leg holder 
which was wrapped with an aseptic Mayo Stand Cover. 
There was no specific reason for starting the surgery from 
the right side. After making an anterolateral portal and 
confirming it through the scope, no abnormalities in the 
suprapatellar pouch were seen in the medial or lateral 
gutters. The medial and lateral menisci, medial femoral 
condyle and lateral femoral condyle were identified, and 
no specific findings were observed. The PCL synovial 
folds of approximately 10 mm were observed in both 
knee MRI findings. During passive knee extension, the 

Fig. 1. X-ray images of both knees. The 
x-ray images including a standing lower 
extremity view, anterior posterior view, 
lateral view and Merchant view have no 
specific findings.
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fold was entrapped in the medial tibiofemoral joint (Fig. 
3). The entrapped tissue of the synovial fold was resected 
by punch forceps and debrided by a shaver via the an-
teromedial portal. The surgery was completed after con-
firming that remaining synovium was not entrapped (Fig. 
4).
 Partial weight bearing ambulation with crutches was 
started immediately and ROM exercises were encour-
aged. Two weeks following the operation, sutures were 
removed and there were no complications; full weight 
bearing mobility was initiated. After eight months of sur-
gery, the patient’s symptoms were completely resolved, 
and she had full ROM. Her objective IKDC score clinical 
scores improved from 74.2 to 83.5 and the Lysholm score 
improved from 84 to 97, 6 months after surgery. The pa-
tient was satisfied with the results of the surgery.

DISCUSSION

The medial synovial fold of the PCL is a normal synovial 
structure that can be seen on MRI and in cadaveric stud-
ies [5]. One study reported 15 cases (88%) of PCL syno-

vial folds among the 17 cadaver knees [5]. Kim et al. [6] 
reported that the prevalence of PCL synovial folds into 
the medial compartment of the knee joint was 47.0% in 

Fig. 2. The preoperative magnetic reso-
nance imaging (MRI) of both knees. The 
coronal view of the preoperative MRI 
image. The meniscofemoral ligament 
(asterisks) arises from the posterior horn 
of the lateral meniscus and passes to at-
tach to the lateral aspect of the medial 
femoral condyle. Note that bilateral pos-
terior cruciate ligament plicae (arrows) 
are entrapped in the medial tibiofemoral 
joints.

Fig. 3. The arthroscopic images during 
passive flexion (A) and extension of the 
right knee (B). The arthroscopic images 
show posterior cruciate ligament plicae 
(arrows) are entrapped especially during 
passive extension.
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Fig. 4. The arthroscopic image of the right knee after the posterior cruci-
ate ligament (PCL) plica is removed. Note that the PCL plicae are com-
pletely resected.
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their retrospective study using MRI. They suggested that 
this feature is unlikely to be related to the aging process 
because there was no significant relationship between 
prevalence and age, osteoarthritis, anterior cruciate liga-
ment tears or medial meniscus tears [6].
 In one histologic study, the synovial fold was found to 
be covered by several layers of synoviocytes, which sug-
gests the tissue has a normal synovial structure in the 
knee joint [5]. However, in this case, impingement of 
normal tissue appeared to cause the pain. The synovial 
plicae in the knee are normal structures that represent 
remnants of synovial membranes from the embryological 
stage of development and sometimes cause symptoms 
[7].
 Kim et al. [5] categorized synovial folds of the PCL into 3 
types based on knee MRI. Type A had no definite medial 
synovial fold. Type B (inferior-short type) was a small sy-
novial protrusion of the medial border. Type C (inferior-
long type) had a fold that was long enough to extend 
beyond an imaginary line connecting the medial tibial 
spine to the posterolateral aspect of the medial femo-
ral condyle. Knee MRI and arthroscopy showed Type C 
was associated with significant impingement, whereas 
types A and B did not [5]. Even minimal entrapment of 
the synovium can cause pain since the synovium is con-
sidered one the most pain sensitive structure is [8]. The 

synovial folds in this case were found to be Type C as they 
were entrapped during passive knee extension in both 
knees.
 During knee extension, the posteromedial (PM) bundle 
of PCL constricts, and the medial condyle of femur starts 
to move backwards against the concave up-slope of the 
medial tibial plateau, which provides greater congruity. 
The lateral femoral condyle also continues to roll forward 
and medially over the downslope, causing the femur 
shaft to rotate medially [9]. Thus, these authors suggest 
that this ‘screw home movement’ and constriction of PM 
bundle make impingement of the PCL during knee ex-
tension.
 Although the PCL synovial folds are normal synovial 
structures, surgical excision is necessary if pain is caused 
by entrapment of the fold. Therefore, if there is vague 
pain that cannot be explained, careful observation of the 
PCL fold on MRI is needed. The authors obtained satis-
factory results following arthroscopic removal of the PCL 
plicae of both knees. 
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