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Abstract
We report herein a rare case of lateral parapatellar synovial plica that developed simultaneously in both knees. A 15-year-old competitive soccer player
visited our institution with a six-month history of anterolateral pain and
catching sensation in both knee joints. On physical examination, he complained of tenderness along the joint line of bilateral patellofemoral joint
(PFJ). Visible and palpable popping was observed at the lateral margin of each
patella during active knee motion. Magnetic resonance imaging showed obvious synovial soft nodules in the lateral side of the PFJ. On arthroscopy, a
yellowish, thick, tongue-shaped tissue extending transversely from the lateral
parapatellar synovium was identified in both knees, and parts of this tissue
showed avascular hypertrophy. Arthroscopic findings of both knees are almost symmetrical in anatomical location, but no similar in size. After arthroscopic excision, the patient became asymptomatic. At 24-month follow up,
he demonstrated full knee function, without evidence of local recurrence.
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1. Introduction
Synovial plica or fold is some of the normal structures of the knee joint cavity,
and is basically asymptomatic. When synovial plica loses their normal elasticity
and becomes fibrotic, they can be cause of dynamic pathological lesion of the
knee. The medial parapatellar plica is most common symptomatic, and little lateral parapatellar plica has been published and is considered a much more rare
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entity (1% to 2%) [1] [2].
Furthermore, bilateral symptomatic lateral parapatellar plica occurring simultaneously during the adolescent growth period is not found reported in the literature. We present hereinafter a rare case of lateral parapatellar synovial plica
involving bilateral patello-femoral joint (PFJ) with restriction of sports activity
and severe pain.

2. Case Report
A 15-year-old competitive soccer player visited our institution with a six month
history of pain and catching sensation in both knee joints. He collided with
another player during a soccer game and was injured on the right knee in December, 2013. At first, he complained knee pain in right side. Thereafter, he
complained symptom on opposite side. Knee pain continued after the initial collision and he began to feel a catching, popping sensation in March, 2014. There
was no history of any other previous trauma.
The catching and pain symptoms were aggravated by motions such as ascending or descending stairs, squatting, and after prolonged sports activity. At
the initial consultation, iliotibial tract friction syndrome was diagnosed, and
physical therapy was tried for six months in another orthopaedics clinic, but the
symptoms were not relieved. Therefore, the patient visited our department to get
a second opinion in July, 2014.
He was suffering from episodes of anterolateral knee pain and catching with
apprehension in both knee joints. There was no history of intra-articular injection of steroids or hyaluronic acid to the knee joint. Body weight was 61.7 kg and
height was 172 cm. There were no abnormal laboratory results.
At the initial physical examination, there was localized tenderness at the lateral and inferior borders of the bilateral patella. Visible and palpable popping was
observed at the lateral border of each patella during active knee motion, from
flexion to extension. A palpable nodule could be felt moving over the femoral
condyle during active knee motion, with flexion at approximately 30 degrees,
but popping was not recognized with passive knee motion. There was slight knee
effusion or swelling in the right knee, but not in the left knee. Mobility, tracking
of the patella on the patellar groove, was normal. The range of motion was normal with no instability. The International Knee Documentation Committee
(IKDC) knee examination form was C and the Lysholm knee score was 64 in
both knee.
Preoperative Merchant view radiographs of both knee joints showed a slight
lateral tilt of the patella. The quadriceps angle (Q angle) was normal. The standing femorotibial angle (FTA) was 177 degrees.
Preoperative magnetic resonance imaging (MRI) on T2 proton densityweighted (PDW) images (TR/TE:1924/18) showed synovial nodules of an intermediate intensity signal in the lateral side of the bilateral patello-femoral joint
(PFJ) [Figure 1(a) and Figure 1(b)].
MRI findings of both knees are almost symmetrical in location, but no similar
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Figure 1. ((a), (b)) Axial proton density-weighted images MRI (TR/TE:1924/18) showed
synovial tissue of intermediate intensity signal in the lateral side of the patellofemoral
joint. (a) right knee, (b) left knee; ((c), (d)) On saggital view, a cartilage gradient echo
(TR/TE:19/7) MRI shows synovial soft tissue, low intensity signal, and a T2 proton density-weighted (PDW) image (TR/TE:3000/30) shows intermediate intensity signal located
on the lateral side of the patellofemoral joint.

in size.
On the saggital view, a cartilage gradient echo (TR/TE:19/7) MRI scan showed
low intensity signal, and a T2 PDW image (TR/TE:3000/30) showed an intermediate intensity signal at the same location [Figure 1(c) and Figure 1(d)].
We did not perform intra-articular and intra-plical injections of steroids or
hyaluronate. Conservative therapy consisting of physical therapy, activity modification and non-steroid anti-inflammatory medications had failed for at least 6
months. Therefore, we considered surgical intervention and performed arthroscopy of both knees in December 2014.
Under bilateral knee arthroscopy, no medial, lateral meniscus tears or loose
bodies, or osteochondritis dissecans were found. The ACL and PCL were intact.
In the right knee, a yellowish, thick, tongue-shaped tissue extending transversely
from the lateral parapatellar synovium, that covers part of the lateral patellar fa65
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cet, was visualized arthroscopically, and parts of this tissue showed avascular
hypertrophy [Figure 2(a)]. Irregularities on the edge of chondral surfaces of the
lateral femoral condyle [Figure 2(c)] were seen in the right knee. In contrast, a
yellowish-whitish, avascular hypertrophic, synovial plica was observed in the
lateral parapatellar area of the left knee, and palpation of the plica with a probe
confirmed the thick nodule [Figure 2(b)]. The type of bilateral plica was the almost similar in shape, but slightly smaller in left side.
On arthroscopy, the synovial fold impinged into the bilateral side of the PFJ
during knee extension from the flexed position. Therefore, the hypertrophied
tissues were debrided with a combination of a punch and an electrocautery abrasion device (VAPR system, DePuy Mitek, USA), and the plica was removed from
each knee. Meticulous haemostasis by electrocautery following tourniquet release was done to avoid postoperative hemarthrosis.
Histologically, examination of the resected synovial tissue revealed a mild papillary proliferation, fibrosis of synovial tissue, accompanied by a mild lymphocytic infiltration with fatty tissue [Figure 3(a) and Figure 3(b)].
Full weight bearing was allowed just after the operation for both knee joints.
Passive and active range of motion of the knee was started immediately after the
operation. There were no complications affecting the results except postoperative hemarthrosis, due to surgical intervention, which required aspiration once

(a)

(b)

(c)

Figure 2. ((a), (b)) In both knee, a yellowish, thick, tongue-shaped tissue extending
transversely from the lateral parapatellar synovium that covers part of the lateral patellar
facet is visualized arthroscopically, and parts of this tissue show avascular hypertrophy.
The type of bilateral plica was the almost similar in shape, but slightly smaller in left side.
(c) Irregularities on the edge of chondral surfaces of the lateral femoral condyle are
shown in the right knee.
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Figure 3. Fibrous tissue lined with synovial membrane is seen in; (a) section (Hematoxylin-eosin stain, original magnification ×40), (b) section (Hematoxylin-eosin stain, original magnification ×200).

in the right knee. After arthroscopic excision of the bilateral knee, the preoperative symptoms disappeared gradually. The patient had a full range of pain-free
motion with no impingement to daily life. The patient returned to regular soccer
three months after surgery. One year after surgery, the patient was asymptomatic and had completely returned to sports activity. At a recent examination 24
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months later, the IKDC knee examination form were A in both knees and IKDC
subjective knee evaluation form were 96.6 for the right side, 98.9 for the left side.
The Lysholm knee score were 99 points for the right side and 100 points for the
left side.

3. Discussion
Synovial plica (fold) around the knee is common in arthroscopy, but rarely pathological. Plicae are usually thin and elastic connective tissues that are harmless
and unobstructive. However, plicae can become thickened and inelastic with inflammatory processes of the synovium, including hemarthrosis sencodary to
trauma and mechanical irritation from repetitive sports activity. As a consequence, these tissues can damage nearby intraarticular structures, a process
called pathologic synovial plica syndrome. Synovial plica syndrome is a wellestablished cause of anterior knee pain in some patients.
The important findings of this report showed that extremely rare lateral parapatellar synovial plica developed simultaneously in both knees by one trauma,
and which occurred during the adolescent growth period. This was the unique
part of our case which differs from the previous cases regarding bilateral synovial lateral plica.
It can be difficult to diagnose whether plicae are symptomatic even if synovial
plica is found in preoperative MRI. Conversely, MRI is often non-diagnostic
even when plicae are suspected clinically. Regarding radiological diagnosis, the
paper published by Kobayashi et al. [3] reported reliability of the MRI arthrography for accurate diagnosis of medial plica is significantly higher than conventional MRI.
As differential diagnosis, meniscus tears or loose bodies, or osteochondritis
dissecans were considered. Differentiating synovial plica syndrome from other
more common causes of knee pain is difficult and it is only with a careful review
of history and examination that suspicions are raised, but the pathological nature and the necessity for treatment is controversial.
Traditionally, plicae have been divided into four types based on their anatomical location; the infrapatellar or ligamentum mucosum, the suprapatellar, the
mediopatellar or the medial shelf, and lateral patellar or lateral synovial plica [4].
The orthopaedic literature reports that infrapatellar plica (IPP) and mediopatellar plica (MPP) are frequently encountered during arthroscopic surgery. In these
types, the most common symptomatic plica, which causes soft tissue impingement syndrome in the PFJ, are the MPP, but the prevalence of lateral parapatellar plica (LPP) ranges from around 1% to 2%, which is considered rather rare [1]
[2].
A thorough review of orthopaedic literature revealed only a few reported cases
of symptomatic lateral synovial plica syndrome [2] [5] [6]. Kim and Choe described it in their report on 400 arthroscopies, and classified lateral plicae into
three types; absent, shelf and fenestra [7]. They found an overall incidence of
1%. Older et al. found 1 incidence in 115 knees [8]. Tearse et al. encountered 21
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significant lateral plicae in 3000 arthroscopies (0.7%), and estimated that 14 of
them were fibrotic and symptomatic [9].
Furthermore, bilateral synovial lateral lesions are extremely rare. To the best
of our knowledge, there are only two publications regarding bilateral synovial
lateral plica syndrome occurring simultaneously [1] [10]. In previous two report
cases, the age of onset were 37 and 21 years. In contrast, symptom was occurred
during adolescent growth period in our case. A thorough review of orthopaedic
literature revealed no prior reports of bilateral synovial lateral plica occurring
simultaneously during the adolescent growth phase.
Dupont et al. described four different synovial structures in the lateral gutter;
classified into the lateral patellar plica, lateral alar fold, superolateral fold and
transverse synovial arcuate fold [4]. Knee pain stemming from these structures
may be missed or incorrectly diagnosed, and these patients often present for
second or third opinions because of failure to diagnose and treat the underlying
pathology.
In previous literature as a factor associated with incidence, Broom and Fulkerson mentioned that 41% of patients with painful plicae had no history of
trauma and most had no inflammation [11]. In most cases, symptoms were triggered by a stimulatory event. Schindler reported that trauma was considered the
cause in approximately 50% of cases [12]. Interestingly, a symptom occurred in
the opposite knee at the same time in our case.
There was no history of trauma in previous two reports regarding bilateral
synovial lateral plica [1] [10]. One key point for consideration in this case is that
whether left knee injury is post-traumatic or constitutional or combined or not.
It was unclear that why symptoms were occurred in bilateral knee by only one
trauma.
It was thought that the likely mechanism of the injury was a combination of
directional force on the right knee joint, together with the twisting injuries on
the left knee joint. As a result, an inflammatory process secondary to acute blunt
trauma, mechanical irritation from repetitive sports activity, may be related to
anatomic change within the bilateral knee and the plica itself. Furthermore, patient was a 15-years-old boy in the adolescent growth period. We speculate that
the etiology of our case may be that an adolescent growth cycle in which the less
compliant lateral patellar soft tissues become a primary restraint to the PFJ with
growth of the distal femoral epiphysis, and then direct injury to the knee and
mechanical irritation from athletic sports activity induces reactive synovitis.
Furthermore, when he was kicking ball as a soccer player, both knees generally
assumed a valgus position, and repetitive flexion and extension motion. This is
also a possible cause of the injury to the plica and the joint cartilage.
Conservative therapy is the initial treatment strategy. Any conservative therapy should include a period of rest from sporting and strenuous physical activities, nonsteroidal anti-inflammatory drugs, quadriceps strengthening, hamstirngs
stretching, and corticosteroid injections. However, success rates of these therapy
are variable, and complete relief of symptoms is seldom if ever achievable.
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Patients who do not respond to conservative therapy or have recurrence of
symptoms are essentially the candidates for arthroscopic surgery of the knee. In
a recent meta-analysis that included 969 patients treated either with open or
arthroscopic plica resection at a mean follow-up of 2 years, 64% of patients were
free of symptoms and returned to unlimited activities, 26% had occasional symtoms that did not affect their activity, and 10% did not show improvement or
experienced worsening of symproms [12].

4. Conclusion
In summary, physician should keep in mind that lateral synovial plica should be
considered as a potential, sole cause of anterior knee pain with probable MRI
imaging and no other evidences of internal pathological lesion. A patient with
extremely rare lateral parapatellar synovial plica, which affected simultaneously
in both knees of adolescent athlete, is reported.
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