
ANATOMIC VARIATIONS

Surgical and Radiologic Anatomy (2024) 46:407–412
https://doi.org/10.1007/s00276-024-03338-5

and is classified by Sakakibara based on its appearance in 
arthroscopy as type A (cord-like), type B (shelf-like), type C 
(shelf-like, covering the medial femoral condyle) and type 
D (with double insertion) (Fig. 1b) [8]. Mechanical irrita-
tion to the knee joint may cause medial plica to become 
inflamed and thickened, leading the plica to snap over the 
medial femoral condyle and to cause synovitis, pain and 
chondral damage [2]. This situation is referred to as medial 
plica syndrome and it is difficult to diagnose, because its 
symptoms mimic meniscus tear, patellofemoral syndrome 
or osteochondritis dissecans symptoms [1].

Normally, medial plica arises on the medial wall of the 
synovial pouch, under the medial retinaculum or to the genu 
articularis muscle, while courses in a coronal plane parallel 
to the medial edge of the patella and medial femoral con-
dyle. The medial plica attaches distally on the infrapatellar 
fat pad or medial patellotibial ligament [1, 3]. In the present 
study, we report the arthroscopic, radiological and clinical 

Introduction

Synovial plicae in the knee joint are inward folds of the 
synovial lining, which are present during embryological 
development and are classified anatomically as suprapatel-
lar, infrapatellar, medial and lateral plicae (Fig. 1a) [5]. The 
medial plica is present in up to 50% of the individuals [2] 
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Abstract
Purpose The present study aims to report the arthroscopic, radiological and clinical appearance of a rare anatomical varia-
tion of a hypertrophied medial parapatellar plica with its response to arthroscopic treatment.
Case presentation A 14-year-old female handball athlete presented with a history of left knee injury during her participa-
tion in a handball training session and subsequent locked knee at 20º flexion. Tenderness was located at the medial joint 
line. Plain radiographs of the injured knee were normal. The magnetic resonance imaging revealed a hypertrophic medial 
parapatellar plica and a horizontal tear of the medial meniscus. A standard knee arthroscopy was performed. An extremely 
hypertrophied medial plica was identified, covering a great part of the medial femoral condyle extending up to the femoral 
trochlea. Distally, it was attached into the inter-meniscal ligament. The plica was excised and the medial meniscus tear was 
repaired. At 1-month post-operatively, the patient was completely asymptomatic and at 3-months she returned to her weekly 
training routine.
Conclusions This study presented a rare anatomical variation of a hypertrophied medial parapatellar plica with atypical 
course in the medial patellofemoral compartment and insertion into the inter-meniscal ligament. In combination with a 
medial meniscus tear led to a locked knee. Arthroscopic medial meniscus repair and plica excision resulted in complete 
resolution of symptoms.
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appearance of a rare anatomical variation of the medial plica 
along with its response to arthroscopic treatment.

Case presentation

A 14-year-old female handball athlete (160 cm; 52 kg) pre-
sented with a history of left knee injury during her participa-
tion in a handball training session. She had no history of past 
musculoskeletal surgery or any other illness and no relevant 
family background. The patient had been playing handball 
(position: goalkeeper) for 3 years. On physical examination, 
the patient presented with knee locked at 20º and tenderness 
at the medial joint line. Her gait was slightly painful with no 
full range of motion (ROM). Clinical tests were not appli-
cable due to the locked knee. The neurovascular examina-
tion was normal.

The radiographs were normal and she underwent a 
magnetic resonance imaging (MRI) (Siemens MAGNE-
TOM Avanto Fit with BioMatrix technology, 1.5 Tesla) 
in a supine position with her knee in 20 degrees of flex-
ion. Intravenous contrast was not administered. The MRI 
revealed a hypertrophic medial parapatellar plica (Figs. 2, 3 
and 4) and a horizontal tear of the medial meniscus. Based 
on the clinical image and MRI findings, knee arthroscopy 
was recommended.

A standard knee arthroscopy was performed under gen-
eral anaesthesia. An extremely hypertrophied medial parapa-
tellar plica was identified using the arthroscopic probe. The 
plica was covering a great part of the medial femoral con-
dyle extending up to the femoral trochlea. Distally, it was 
attached into the inter-meniscal ligament (Fig. 3). The plica 
was completely excised from its proximal attachment on 
the medial wall of the synovial pouch to its distal insertion 
using a mechanical shaver. The medial meniscus tear was 

Fig. 2 Arthroscopic and magnetic resonance imaging (MRI) image 
of the anatomic variation of the medial plica (white arrowhead). The 
patella can be seen in front of the femoral trochlea, with a hypertro-

phied plica interposed. In the drawing, the circle demonstrates the 
position of the knee arthroscopy and MRI image

 

Fig. 1 Schematic illustration showing the common plicae in the knee, anterior view with knee slightly flexed, displaying suprapatellar, infrapatel-
lar, medial and lateral plicae (a) and the classification of medial plicae according to Sakakibara (b)
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repaired using an all-inside suture meniscal repair device 
(Fast-Fix, Smith & Nephew, USA). No other intra-articular 
pathology was found. The patient was discharged on the 
same day and allowed full weight-bearing as tolerated with 
arm crutches. Histological findings revealed fibrous and 
inflammation characteristics, covered with synovial mem-
brane cells (Fig. 5). At 1-month follow-up, the patient was 
completely asymptomatic and at 3-months follow-up, she 
has returned to her weekly training routine.

Discussion

Synovial plicae are normal folds within knee joint, which 
are present in about 50% of individuals [5]. The medial 
parapatellar plica is common to cause mechanical symp-
toms, depending on its position, size and elasticity [6]. The 
embryological development of the knee plicae is still con-
troversial [2, 6]. An old theory describes the existence of a 

cartilaginous centre, which will be developed the articular 
cavity of the knee [4]. In this theory, the centre has three 
layers, two cartilaginous and one intermediate layer. The 
development of the intermediate centre is complex, creating 
the medial and inferior plicae, as well as the meniscus and 
cruciate ligaments [4]. However, the most common theory 
support that the formation of knee joint started as multiple 
cavities, patellofemoral, femoromeniscal and meniscotibial, 
in the 8th week of embryogenesis, with subsequent fusion 
of those cavities by the end of 12th week. Any incomplete 
resorption of those mesenchymal cavitations result in the 
knee plicae [6].

Multiple proximal attachments have been described in the 
literature for the medial parapatellar plica. The most com-
mon insertion is in the medial wall of the synovial pouch, 
under the medial retinaculum or to the genu articularis mus-
cle. However, according to the literature the distal attach-
ment is constant at the infrapatellar fat pad [1, 3] or may be 
continuous with the anterior margin of an infrapatellar plica 

Fig. 4 Arthroscopic and magnetic resonance imaging (MRI) image of 
the anatomic variation of the medial plica (white arrowhead). After 
partial debridement, the shaver is placed in the distal part of its attach-

ment in the inter-meniscal ligament in front of the anterior cruciate 
ligament (ACL). In the drawing, the circle demonstrates the position 
of the knee arthroscopy and MRI image

 

Fig. 3 Arthroscopic and magnetic resonance imaging (MRI) image 
of the anatomic variation of the medial plica (white arrowhead). The 
hypertrophied plica can be seen interposed between the patella and the 

femoral trochlea, while it is slightly retracted with the probe (cover 
most of the trochlea groove). In the drawing, the circle demonstrates 
the position of the knee arthroscopy and MRI image
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generalized fibrosis, as well as inflammatory cells into the 
fibrous tissues indicating the sub-acute phase of the reaction.

Occasionally, medial plica becomes symptomatic, as a 
result of overuse or history of injury [5]. This can be caused 
during repetitive knee motion, between 30º to 60º of flex-
ion, with an engagement of the plica to the medial femoral 
condyle [2]. Despite the fact that this condition can cause 
anteromedial patellofemoral cartilage damage in up to 80% 
of the patients [2], the present case report did not reveal any 
cartilage involvement maybe due to the young age of the 
patient and the more elasticity of the tissues. Some patients 
may present with a sensation of mild medial or/and anterior 
knee pain, while others may exhibit crepitus, snapping or 
popping, effusion and joint locking [2, 5, 7]. In our case, 
anterior knee pain and locking knee was the predominant 
symptoms, due to a twisting injury during handball training 
session.

In addition, it is crucial to differentiate medial plica syn-
drome symptoms from other pathologies mimicking this 
condition, such as meniscus tear and patellofemoral syn-
drome-like symptoms [2, 9]. The diagnosis of medial plica 

[9]. From a phylogenetic point of view, infrapatellar plica 
is a remnant between the femoro-tibial and femorofibula 
articulations, which is present in reptiles and amphibians 
[9]. In the present case, the hypertrophied medial parapatel-
lar plica typically arised from the medial wall of the syno-
vial pouch, but it was extremely hypertrophied in the medial 
patellofemoral compartment and presented an atypical 
distal insertion into the inter-meniscal ligament. This ana-
tomical variation could be characterized a combination of 
medial and infrapatellar plica, with alterations in separation 
and resorption during embryonic development. The origin 
of the infrapatellar plica is usually from the intercondylar 
notch in the femoral footprint of the anterior cruciate liga-
ment and attaches onto the synovium around the infrapatel-
lar fat pad [9].

Histologically, normal plicae are characterized by a lin-
ing of synovial cells, while pathologic plicae frequently 
show increased vascularity and appearance of inflammatory 
cells [9]. However, in the current case, histological findings 
revealed a lining of single or reduplicated synovial cells, 
the specific characteristics of a normal plica, on a stroma of 

Fig. 5 Histological findings of the resected medial parapatellar plica. 
Fibroblastic tissue is identified consisting of spindle cells with mild 
vascularization, covered on its surface by synovial membrane cells, 
which in turn shows mild hyperplastic changes with slightly papillary 

architecture in places. Development of mild to moderate of inflam-
matory cells was observed in fibrous tissues covered with synovial 
membrane cells
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Data availability The data and materials used in this study are avail-
able from the corresponding author upon reasonable request (Trifon 
Totlis).

Declarations

Ethical approval Not applicable.

Consent to participate Written informed consent was obtained from 
the patient.

Consent for publication The participant consented to the case report 
submission to the journal.

Competing interests The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

1. Boles CA, Martin DF (2001) Synovial plicae in the knee. 
AJR Am J Roentgenol 177:221–227. https://doi.org/10.2214/
ajr.177.1.1770221

2. Fermín TM, Macchiarola L, Tsakotos G, Terzidis I, Totlis T 
(2022) Reduplicated medial parapatellar plica: a case of a medial 
plica anatomical variation recalcitrant to conservative treat-
ment. Surg Radiol Anat 44:1391–1395. https://doi.org/10.1007/
s00276-022-03025-3

3. Griffith CJ, LaPrade RF (2008) Medial plica irritation: diagnosis 
and treatment. Curr Rev Musculoskelet Med 1:53–60. https://doi.
org/10.1007/s12178-007-9006-z

4. Jouanin T, Dupont JY, Halimi P, Lassau JP (1982) The synovial 
folds of the knee joint: anatomical study. Anat Clin 4:47–53. 
https://doi.org/10.1007/BF01811188

5. Kim SJ, Koh YG, Kim YS (2021) An acquired plica-induced 
notch in the medial femoral condyle in a patient with medial 
patellar plica syndrome: a case report. BMC Musculoskelet Dis-
ord 22:301. https://doi.org/10.1186/s12891-021-04183-y

6. Lee PYF, Nixion A, Chandratreya A, Murray JM (2017) Syno-
vial plica syndrome of the knee: a commonly overlooked cause of 
anterior knee pain. Surg J (N Y) 3:e9–e16. https://doi.org/10.105
5/s-0037-1598047

7. Paczesny L, Kruczynski J (2009) Medial plica syndrome of the 
knee: diagnosis with dynamic sonography. Radiology 251:439–
446. https://doi.org/10.1148/radiol.2512081652

8. Sakakibara J (1976) Arthroscopic study on Iino’s band (plica 
synovialis mediopatellaris). J Jap Orthop Ass 50:513–522

syndrome is therefore based on non-specific clinical symp-
toms, MRI findings and clinical suspicion. Also, MRI can 
determine if there are multiple pathologies that can contrib-
ute to this condition, while can help guide the diagnosis with 
a sensitivity and specificity of 93% and 81%, respectively 
[2]. In the current case, both a hypertrophied anatomic vari-
ation of medial parapatellar plica and a horizontal medial 
meniscus tear was present. Therefore, the primary source of 
symptoms was not clear. However, the uncommon hyper-
trophy of the plica along with its atypical course and dis-
tal attachment is a rare anatomical variant. Apart from the 
anatomical interest, radiologists and orthopaedic surgeons 
should be aware of this anatomical variation as it may be 
found in a knee MRI or arthroscopy.

Initial treatment management for the medial parapatellar 
plica is conservative approach, including rest, cryotherapy, 
anti-inflammatory medication, physiotherapy and modi-
fication of activities of daily living [2]. However, surgical 
treatment with arthroscopic excision should be considered 
after failed conservative treatment, when pain persists over 
a long period [2], or/and when the medial plica covers 
part of medial femoral condyle [5]. In such cases, surgical 
treatment reduces the potential for erosion of the cartilage 
surface [3]. In the present case, immense arthroscopic treat-
ment was applied based on both clinical appearance and 
MRI findings of the patient. Post-operatively, complete res-
olution of symptoms and resume of daily and sports activi-
ties was achieved.

Conclusions

A rare anatomical variant of an extremely hypertrophied 
medial parapatellar plica with atypical course in the medial 
patellofemoral compartment and insertion into the inter-
meniscal ligament was reported in an adolescent athlete. 
The plica associated with a horizontal meniscus tear caused 
knee locking and arthroscopic treatment was needed. Plica 
resection and meniscus repair resulted in complete resolu-
tion of symptoms and return to activities.
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