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ABSTRACT

PURPOSE OF THE STUDY
The aim of this study was to evaluate the results of resection of Medial Patellar Plica of the knee. The criteria for inclu-

sion was that resection of the Medial Patellar Plica was the main arthroscopic intervention performed.

MATERIAL
From 1st January 2002 to 31st December 2006, 1408 arthroscopies of the knee were carried out at the London Knee

Clinic, London Bridge Hospital without the use of a tourniquet. In all cases of Medial Patellar Plica the Plica was observed
through a supero-lateral portal as well as the standard portals. 53 knees fulfilled the criteria, of which 35 knees were tra-
ced and included in the study with an average follow-up period of 23.7 months. Typically patients were between the ages
of 20-30 and engaged in sporting activities.

METHODS
Age, sex, symptoms (onset and duration), VAS (Visual Analogue pain Scale from 1 to 10) before and after operation,

return to sporting activity and patient’s subjective evaluation of the result were recorded in 31 patients (35 knees).

RESULTS
The average period of symptom duration prior to the operation was 18.6 months (minimum 2 months). The mean fol-

low-up period was 23.7 months from operation (8-67 months), average VAS score was 6 points before surgery, and 2 points
after surgery (0- no pain, 10 excruciating pain). Mean improvement was 4 points. 34 % of patients were totally pain free
after arthroscopic resection (0 point on VAS). 65.8% returned to the same level of sporting activity as occurred before the
onset of knee problems. When asked whether they would undergo the same procedure on the other knee 72 % replied
positively.

DISCUSSION
Despite numerous publications about knee Plicae describing their anatomical and patho-physiological characteristics,

there are still some arthroscopists who do not believe in their significance as a pathological entity and the diagnosis of Pli-
ca Syndrome remains controversial. The success of arthroscopic resection of one or more Plicae in most previous studies
is rated on the scale excellent, good, poor, and very poor. The present study focuses on the type of Plica which is most
frequently pathological, that is the Medial Patellar Plica and evaluates the outcome of surgery in terms of VAS score, return
to sporting activity and the patient’s satisfaction with treatment.

CONCLUSION
Plicae are common anatomical structures, which sometimes become symptomatic. When pathological, they can give

rise to quite disabling patello-femoral symptoms as well as participating in the acceleration of arthritic changes. In order to
evaluate the Medial Patellar Plica properly including its involvement in patello-femur disorders, it is essential to examine
the knee through a supra-patellar portal and to undertake dynamic examination of the knee in various degrees of flexion
and extension. Resection of pathological Medial Patellar Plica is a successful procedure giving good results in a majority
of patients with return to sporting activities. In some cases however, symptoms persist at a lower intensity even after 
their resection so that the sporting activity has to be reduced in the long term.
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INTRODUCTION

Plica Supra-patellaris (supra-patellar septum, supe-
rior Plica, septum-like folds), Medial Patellar Plica
(MPP) (also called Plica synovialis, Plica medio-patel-
laris, Aoki’s ledge, Iino’s band, Plica alaris, synovial
shelf, patellar meniscus), (see Fig. 1–4), Plica Infra-
patellaris (also called ligamentum mucosum, Plica syno-
vialis patellaris) and Plica Lateralis are normal, anato-
mical structures of the knee joint, which sometimes
become symptomatic.

Early reports on synovial Plicae date back to the 16th
century when Andre Vesalius, a Belgian physician and
anatomist was the first to describe the Infra-patellaris
Plica. In 1918, Mayeda and in 1934 Iino stated that Pli-
ca could account for intra-articular disorders. In 1950,
Pipkin wrote a seminal work about Plicae. Further atten-
tion was paid to Plica and their effects in the 1970s when
the use of arthroscopy became more general (Hardaker,
Sakakibara, Patel, Dupont, Aoki).

Plicae are remnants of the incomplete resorption of
the mesenchymal tissue that divides the components of
the knee in the 8-month embryo.

The existence of Plicae is indisputable but controver-
sy remains concerning their pathology, their effects on
other structures and the progression of arthritis (5). Most
of our knowledge of Plicae now comes from arthrosco-
pic observations. However most of the studies that have
been reported have relatively low numbers and there are
differing nomenclatures in current use and different sur-
gical approaches so that there is no uniform method of
description of Plicae in the current literature.

The reported incidence of Plica Infra-patellaris is
60–80 % (65 % (1), 85 % (30) and it is rarely patholo-
gical. The incidence of Plica Supra-patellaris is 50 %
(55 % (6), 58 % (9), medio-patellaris around 25 % (6) 
(30 % (24), 13.5 % (17), 29 % in our group of patients),
Plica Laterallis about 1 % (6, 30).

Dupont et al. found the absence of all types of Pli-
cae in only 10% knees in 200 cadaveric specimens (6).
Medial Plica syndrome affects about 1 in 10 patients
with a Plicae medio-patellaris and is seen in 3–7 % of
arthroscopies (6, 26, 14). The prevalence of supra- and
medial Plica syndrome is highest in young people of
both sexes in the 2nd and 3rd decade, but children can
also be affected (Plica syndrome as the most frequent
reason of persistent anterior knee pain in preadolescents
(7, 13).

Pathological Plicae cause a number of symptoms,
which gave rise to the term: “Plica syndrome”, most fre-
quently used to describe MPP pathology. Disorders
occur spontaneously or after a minor injury with delay-
ed onset of several months.

Non-specific pain is localised around the patella and
adjacent area, occasionally with click or clunk in flexi-
on. Symptoms imitate patella-femoral disorders, name-
ly pain on kneeling, squatting, climbing and descending
stairs as well as pain on long-term flexion, a sensation
of instability and giving-way (due to reflex inhibition of
quadriceps muscle), locking, stiffness, swelling, atrophy

of m. quadriceps (1–2 cm in 50 % knees reported by
some studies /26/).

Examination methods are as specific as they can be
with non-specific symptoms. The “MPP test” (18) may
be helpful in pathological medio-patellar Plica: pressu-
re applied to the infero-medial part of the patello-femo-
ral joint causes pain in extension, which disappears in
flexion up to 90 degrees.

The main methods used in imaging are ultrasound and
MRI. Magnetic resonance allows the detection of and
evaluation of the size of Plicae more easily when an effu-
sion is present or alternatively 40 ml of saline can be
injected into the knee as a contrast medium (see Fig.
5–8) This is best viewed in T2-weighted transaxial ima-
ges. A high degree of correlation with subsequent arth-
rosopic classification of MPP type can be achieved (18).

MATERIALS AND METHODS

1408 knee arthroscopies were performed during a 5
year period from January 2002 to December 2006. 53
knees fulfilled the study criteria (3.8 %) – resection of
MPP as the main arthroscopic intervention. The follow-
up was obtained from 35 knees of 31 patients of which
the study was comprised. Mean follow-up was 23.7
months after operation.

All patients were examined through at least two arth-
roscopic portals which in all cases included a supero-
lateral portal without the use of a tourniquet. The supe-
ro-lateral portal is essential for proper visualisation of
MPP and in all cases arthroscopic examination of the
knee while undertaking dynamic flexion and extension
was performed. Impingement of a MPP occurs during
30–90 degrees of flexion, impingement of Plica Supra-
patellaris occurs up to 70 degrees (27). Thirty one pa-
tients were traced with 35 affected knees with an avera-
ge follow-up of 23.7 months. Patients with any other
pathology of the knee including cartilage lesions, menis-
cal pathology, ligament disorders, knee instability, patel-
lar maltracking, previous reconstructive operations or
where their main “Plica pathology” was due to a Plica
other than Medial Patellar Plica were excluded. We
recorded the age and sex of the patients, the VAS befo-
re and after operation, their other symptoms of patholo-
gical MPP, its duration and character, and their return to
previous sporting activity.

RESULTS

Of 31 patients, there were 12 women (38.7 %) with
an average age of 29.8 years and 19 men (61.3 %) with
an average age of 32.4 years. The average duration of
symptoms prior to operation was 18.6 months (mini-
mum 2 months).

The average score on the VAS before operation was
6 points and following surgery this fell to 2 points 
(0 = no pain, 10 = excruciating pain). The average
improvement in VAS was 4 points. 34 % of patients were
totally pain free (0 points on VAS). 65.8 % of patients
returned to the same level of sporting activity as they
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Fig. 2. Classification of MPP-Sakakibara B – shelf of syno-
vium, not wide enough to cover medial femoral condyle

Fig. 1. Classification of MPP-Sakakibara A – cord-like ele-
vation of the synovium

Fig. 3. Classification of MPP-Sakakibara C – a wide shelf
covering the med. fem.condyle to a variable extent

Fig. 4. Classification of MPP-Sakakibara D – a shelf with 
2-3 pedunculated tags

Some MRI views of MPP:

Fig. 6Fig. 5
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cification (22) and non-traumatic problems including
synovitis, bleeding (31) and hypertrophy of the Plica.
Plicae are often misdiagnosed as they give rise to symp-
toms that can be mistaken for other problems in the
knee. (Broom and Fulkerson (2) made a pre-operative
diagnosis of a lesion of medial meniscus in 50 % of pat-
hological Plicae, Hardaker et al (11) made a pre-ope-
rative diagnosis of meniscal lesions in 15 % and chon-
dromalacia patellae in 38 % of patients subsequently
shown to have Plicae.)

As well as other pathological intra-articular structu-
res Plicae are involved the acceleration of arthritic dete-
rioration (10, 12, 19, 20, 21, 23, 29).The aetiology and
patho-physiology articular cartilage changes in relation
to Plicae still remains unknown and is the object of furt-
her investigation.

Pathological MPP is associated with an increased
incidence of cartilage lesions, mainly in the lower patel-
la and the non-weight bearing medial part of medial
femoral condyle (3). Larger Plicae have a higher inci-
dence of lesions, but the correlation between the size of
Plica and the size of lesions is poor, and the influence
of Plica resection on cartilage recovery was not proved.
It is also clear that factors other than simple mechanical
impingement of the Plica give rise to pathological chan-
ges on the cartilage (3, 24).

Non-pathological Plica is a soft synovial structure,
which contains synovial cells, abundant blood vessels
and collagen fibres, but no elastic fibres. Increasing pat-
hology leads to fibrosis, vascularisation and numerous
inflammatory cells (8). The occurrence of calcification,
hyalinisation and cartilage metaplasia is also described
(26). Pathological Plica also contain a high number of

had been doing before the knee problems started. When
asked whether they would undergo the same procedure
on the other knee, 72 % gave a positive answer. 14 % 
(5 knees) had a previous negative arthroscopy history.

There was a wide range of symptoms reported most-
ly affecting the patello-femur joint (see Table 1). They
often occurred following a minor injury with in some
cases a delay of several weeks to several months after
injury. A “giving-way” sensation was often reported due
to chronic reflex inhibition of the quadriceps muscle.

DISCUSSION

Plicae, as with all anatomical structures, can become
pathological in a variety of ways which includes trau-
ma such as a bucket-handle tear (15), fibrosis and cal-

Fig. 9. The position of the supralateral portal must be at least
1 cm proximal to the upper pole of the patela

Fig. 7 Fig. 8
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CONCLUSION

Although Plicae have often been dismissed as a cau-
se of symptoms in the past we are now beginning to
understand their true significance. Their existence was
at one time denied by many senior arthroscopists, who
were unable to see Plicae from 2 standard portals espe-
cially when using a tourniquet, which makes the access
to supero-lateral portal difficult. However they are now
well documented in the literature as a cause of knee pain.
On the other hand their significance has been overesti-
mated by others as there is a considerable subjectivity
of in the evaluation of pathological findings. The term
Plica Syndrome has also been misused in diagnostic
dilemmas. In our opinion, only a view from a supero-
lateral portal (Fig. 9) provides a sufficient spatial visu-
alisation of the patella and trochlea and their relation to
other surrounding structures including a dynamic exa-
mination during flexion, to reach a firm conclusion on
the significance or otherwise of a Plica. Thus more infor-
mation is required to confirm or exclude the diagnosis
of a pathological Plica than is available through con-
ventional arthroscopic portals. It is clear from our expe-
rience that in a majority of cases excellent symptomatic

sensory nerves, which decrease pain threshold and inc-
rease sensitivity (6)- and may induce an ongoing higher
level of sensitivity after excision. With increasing age
Plicae become more rigid (increased fibre content ratio)
(24) and reduce in size (abrasion phenomenon?) (25).

The rate of successful conservative treatment of Pli-
ca syndrome is below 20 % (11). The success of arth-
roscopic excision of pathological MPP is not uniform
in the literature and is variously quoted as 65 % (32),
75 % (4, 11), and 90 % (9). The success rate falls qui-
te dramatically when other pathology is present in the
knee joint (40 %) (6). Excision of retinacular bands
underneath the Plica may improve the outcome in the
treatment of Plica syndrome (32). In this present study
it was clear that minor symptoms persist in some pa-
tients even after removal of the MPP. While 72 % were
satisfied with the results of treatment only 34 % were
totally pain free.

With correct diagnosis and adequate excision, relief
of symptoms occurs within 2–4 weeks after arthrosco-
py in the majority of cases of MPP, if not the diagnosis
should be reconsidered. We agree with the statement that
un-diagnosed patellar maltracking is the most frequent
reason of poor outcomes of Plica resection (30).

Table 1
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relief is obtained by removal of pathological Plicae. In
some cases however, symptoms persist at a lower inten-
sity even after their resection so that the sporting activi-
ty has to be reduced in the long term.
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