
EOR  |  volume 5  |  September 2020
DOI: 10.1302/2058-5241.5.200027

www.efortopenreviews.org

�� A synovial plica (fold) is normal anatomic finding, and 
occurs in 86–100% of cases; however, symptomatic plica is 
much less common (7.2–8.7% of all elbow arthroscopies).

�� Synovial plica syndrome is a painful elbow condition 
related to symptomatic synovial plica.

�� Synovial plica syndrome is diagnosed by clinical exami-
nation (lateral elbow pain) commonly accompanied by 
local tenderness, pain at terminal extension and/or pain-
ful snapping.

�� Synovial plica syndrome may be mimicked by other elbow 
conditions, commonly tennis elbow, loose bodies, and 
degenerative arthritis.

�� Magnetic resonance imaging or ultrasound scan may sup-
port diagnosis in correlation with clinical findings, but 
symptomatic plica may also be diagnosed as unexpected 
during elbow arthroscopy.

�� The arthroscopic resection is effective and safe if conserva-
tive treatment fails.
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Definition, clinical relevance, clinical picture, diagnosis 
and the treatment of the elbow synovial plica syndrome 
have brought some confusion. The literature in the scope 
of medical journals is rare. Even the terminology has not 
been uniformed and dealt with plicas, folds, fringes, 
menisci, or recesses.1–8 Synovial plicae (or folds) of the 
elbow have been identified in the anterior or posterior 
compartments, but mostly around the radio-capitellar 
joint (RCJ).2,5,7–11 Its presence both in adults and new-borns 
was described as early as 1931 by Boileau Grant and clini-
cal relevance was reported by Moor in 1953.12,13 Probably 
one of the most important issues for a synovial fold is that 

its presentation and clinical significance may easily be 
either overestimated or underestimated. First of all, it is 
not clear when and which plica is the reason for a patient’s 
symptoms. Second, symptoms related to the plicae are 
not characteristic and specific and rather mimic other 
common problems such as tennis elbow or degenerative 
arthritis. Therefore, the aim of this study was to evaluate 
all the available literature on elbow plica with the main 
focus of its clinical relevance. We wanted to find out hints 
for how to differentiate symptomatic from asymptomatic 
elbow folds, how to diagnose the syndrome, and finally 
what to expect from treatment.

Methods
PUBMED and SCOPUS were searched with criteria of any 
words or phrases that could represent the human elbow 
plica and related problems, including ‘plica’ or ‘fold’ or 
‘fringe’ or ‘snapping’ and ‘elbow’ or ‘radio-humeral’ or 
‘radio-capitellar’. The search was performed by two 
authors and resulted in 1244 items. All were revised on 
the basis of titles and abstracts. All non-human, non-
English language and review papers were rejected. Two 
more studies were found based on initial paper analysis 
from references. Thirty studies fulfilled the criteria: 19 
studies (n = 287) reported the results of the treatment of 
the syndrome (Table 1), 11 studies addressed only diag-
nostic and morphological aspects. The types of studies 
were level III or IV and included a case-control,3 a case-
series,8 a case report,12 a prospective cohort study1 and a 
cadaveric study.6

Synovial fold
The elbow plica is a formation of prominent fold of syno-
vial membrane. Numerous variations of location, shape, 
structure and size have been described. In general, the 
elbow plica is considered physiological.3,5,7,10,14 Isogai at 
al hypothesized that folds found in adults originate from 
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the corresponding structures in embryos and undergo sig-
nificant modifications from homogenous structures inter-
mingled with the annular ligament to more heterogenous 
appearance in adults.10 A plica may be a simple space filler, 
occupying non-articular indentations (Fig.  1).12,13 How-
ever, it may serve as load disperser and provide cushion-
ing during the process of flexion and extension (Fig. 2).5,10 
Over the lifetime, forces at the elbow tend to transform 
the synovium into a soft and villous degenerative fold. In 
some instances, impinging produces larger, thicker and 
harder structures, leading to mechanical symptoms (pain, 
snapping, contracture). Overgrowing folds coexisting 
with the cartilage lesions on the radial head have been 
found in some reports (Fig. 3, Fig. 4).8,15 The defining of 
location has been the subject of some confusion and is 
mostly based on a description of the fold based on either 
cadaveric or imaging studies with no relation to possible 
symptoms.2,3,8 Isogai at al10 and Cerezal at al achieved 
more comprehensive description, distinguishing the fol-
lowing (Fig. 1a):9

-	 anterior – thin part of the radio-humeral synovial 
fold, occurring in 67–100% of cases;10,16

-	 lateral – a thin, small, crescent or a meniscoid 
shape, in 5–20%;10,16

-	 posterior – between the greater and lesser sigmoid 
cavities and radio-humeral surfaces, merges with 
lateral fold anteriorly and lateral olecranon fold, in 
86–100%;5,10,16

-	 lateral olecranon – on the lateral margin of olecra-
non under anconaeus muscle, in 28–33%;2,5,7

-	 circumferential – the continuous plate, combining 
anterior and posterior, in 2–12%. 5,10

The histological analysis found mostly fibro-adipose tis-
sue with moderate vascularization and abundant nerve 
endings in the periphery, thus indicating that it may be a 
significant source of pain.5,9,10 Symptomatic plica presented 
with signs of synovitis and fibrotic transformation.2,17

AF

LF

ulna

radial
head

LOF

PF

a)

b)

Fig. 1  Anatomic pictures of synovial fold localization around 
the radio-humeral joint. (a) Arrows point to particular fold 
locations; (b) a dissected capsule around the radio-capitellar 
joint, arrows point to the radio-capitellar fold closely associated 
with the annular ligament.
Note. AF, anterior fold; LF, lateral fold; PF, posterior fold; LOF, lateral olecra-
non fold.

a) b)

Fig. 2  Anatomic pictures of a posterior fold cushioning a radio-capitellar joint at flexion (a) and extension (b).
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Clinical relevance
Symptomatic elbow plica may present with the variety of 
symptoms referred to as synovial plica syndrome. Major 
clinical challenges are how to diagnose plica syndrome, 
since its symptoms are not specific, and how to distin-
guish a normal fold from a symptomatic one. The exact 
occurrence of a synovial fold and related clinical problems 
are not clear. Plica seems to be a normal finding. Husarik 
at al and Choi et al, on the basis of a magnetic resonance 
imaging (MRI) of asymptomatic volunteers, identified a 
posterior (radio-capitellar) fold in 92–98% of cases.3,7 Two 
large cadaveric studies by Duparc at al (n = 50) and Isogai 
at al (examining 179 adult and 40 embryonic cases) found 
the presence of a synovial fold in 86% and 100% of cases 
respectively.5,10 Occurrence of pathological plica and how 
often one could expect to see a patient with a plica-related 
problem is another issue. An approximate idea is given by 
some clinical studies. Antuna and O’Driscoll reported in 

their clinical studies an arthroscopic treatment of synovial 
fold syndrome.18 The procedure was performed in 8.7% 
of all elbow arthroscopies in their institution at the study 
period. Out of all elbow arthroscopies reported by Kim at 
al, 11% had plica to be addressed that correlated with the 
symptoms and another 15% that had an asymptomatic 
synovial fold.11

Clinical picture
The aetiological factors were mostly not identified; how-
ever, folds could result from repetitive injury or overload 
(reported in five studies, 19 out of 26 patients) or manual 
work (three studies, 33 out of 64 patients) and trauma 
(four studies, 24 out of 61 patients).2,4,11,17–20 They could 
also accompany degenerative or inflammatory dis-
eases.2,10,11 In two studies (three cases) folds appeared 
histologically as meniscus and could be considered as 
congenital.6,21

Typically, patients would complain of clicking or snap-
ping during elbow motion, which may result in catching 
or locking by the interposed tissue. They would often 
report pain on the lateral side of the elbow, aggravated at 
the extremes of motion. In some patients locking fold 
could be associated with slight limitation of motion. Exam-
ining the elbow would show local tenderness at the pos-
terolateral aspect of the RCJ and in some cases in the 
antero-lateral side. Antuna and O’Driscoll used the flexion-
pronation manoeuvre in the clinical evaluation of the plica 
syndrome.18 When performed, the elbow is flexed in pro-
nation that can cause snapping and/or pain at the poste-
rolateral aspect of the elbow. Ruch at al found clicking or 
pain at the terminal extension and in the supinated elbow 
in all their patients.22 Commandre at al reported a slight 
limitation of extension.23 Table 2 presents the occurrence 
of a specific clinical finding in patients with the elbow 
plica syndrome as reported in three studies.8,11,24 Most 
common were tenderness over the posterolateral aspect 
of the RCJ and pain at the terminal extension. A painful 
snapping was present in 45% of cases. The flexion-prona-
tion manoeuvre was present in only 34% of cases.

Fig. 3  Arthroscopic picture from the posterolateral view 
showing a plica impinging against the radial head with the 
degenerative cartilage defects.

a) b)

Fig. 4  Anatomic pictures representing a possible positioning effect of the axial loading ((a) distraction, (b) compression) on radio-
capitellar capsule and synovial plica (arrows).
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A differential diagnosis is crucial since many symp-
toms are not specific and may be mimicked by other con-
ditions such as a tennis elbow, loose bodies, early 
degenerative changes, osteochondritis dissecans or pos-
terolateral rotatory instability.25–27 Fifty per cent of 
patients in Kim et  al’s study and 100% of patients in 
Antuna and O’Driscoll’s and in Park et al’s studies were 
referred to their institutions primarily for other rea-
sons.11,18,24 Snapping may occur is such situations as 
loose bodies, osteoarthritis or osteochondritis dissecans 
as well as in case of a torn or loose annular ligament, 
instability, triceps anomaly or overgrowth.28,29 Pain or 
local tenderness most commonly could be confused 
with tennis elbow or synovitis. A limited extension could 
derive from degenerative changes, a locked loose body 
or rheumatoid arthritis. A negative test with anaesthetic 
injection at the lateral epicondyle may also exclude ten-
dinopathy and raise the suspicion of a plica as the source 
of pain. A lidocaine test can also be performed by injec-
tion into the fold, preferably under ultrasonographic 
(US) guidance in order to observe any relief of pain. A 
lidocaine test could be combined with steroid injection 
for therapeutic purposes.

Imaging
Imaging studies are very helpful to identify a synovial fold 
around the radio-capitellar or ulno-humeral joints.7,30–32 
X-rays will typically be normal in the presence of synovial 
plica syndrome. In four out of 18 studies (in 62 cases) the 
diagnosis was confirmed only by arthroscopy. For the 
majority of cases, MRI was used (in 12 studies, 179 cases) 
or ultrasound scan (in two studies, 60 cases). MRI seems 
to allow for a comprehensive evaluation of particular 
planes and measurements (Fig. 5). Imaging should also 
be used to differentiate between a normal plica and a 
pathological, clinically relevant one. Symptomatic folds 
tend to be thick and fibrotic with signs of chronic synovi-
tis.1 Choi et al compared MRI of symptomatic and asymp-
tomatic elbow folds.3 The former showed to be almost 
twice as large: mediolateral dimensions of 9 mm as 
opposed to 5 mm and in the lateral of 9 mm vs. 7.5 mm 
respectively. Symptomatic folds would cover over 30% of 
the radial head while asymptomatic would only cover 
18%. In our experience, as well as being confirmed in 
other studies, a high-resolution ultrasound scan per-
formed by a musculoskeletal radiologist proved to be a 

Table 2.  The occurrence of specific findings during a clinical examination.

Clinical tests Lee et al8 Kim et al11 Park et al24 Summary of pooled data

n = 20 % n = 12 % n = 24 % n = 56 %

Tenderness of RCJ 13 65 10 83 20 83 43 77
Pain at terminal extension 13 65 8 67 20 83 41 73
Painful snapping 9 45 7 58 9 38 25 45
+ Flexion-pronation test 8 40 3 25 11 34
Extension deficit 6 40 2 17 6 25 14 25
Catching 10 50  
Swelling 3 25  
+ Resisted extension at anconaeus 6 50  

Note. RCJ, radio-capitellar joint; n = number of patients in the study.

a) b)

RH

cap

c)

Fig. 5  The posterior plica of a radio-capitellar joint. Magnetic resonance imaging (a, b), white arrows pointing to the plica; 
arthroscopic picture from posterolateral of the posterior plica, (c) black arrow pointing to the plica.
Note. RH, radial head; cap, capitellum.
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quick and practical tool, and was not only able to identify 
the plica, but also correlate its presence with tenderness 
or showing the evident impingement on dynamic testing 
(Fig. 6a).16,33 The ultrasound scan may also exclude other 
pathologies such as tendinopathy, loose bodies, imping-
ing osteophytes and snapping triceps. Finally, the elbow 
arthroscopy allows for a direct visualization anteriorly and 
posteriorly as well as the dynamic evaluation of the plica 
for final confirmations (Fig. 5c, 6b, 6c).

Treatment
There is a general consensus that elbow plica syndrome 
should be initially treated with conservative therapy. How-
ever, there is no data on what type of conservative therapy 
should be applied, or on their effectiveness. Initially, we 
tend to advise patients to decrease the amount of physi-
cal activity, restore a range of motion with a guided 
physiotherapy and use non-steroidal anti-inflammatory 
drugs.11,15,34 In some cases, a steroid injection may be 
considered, and possibly used as part of an anaesthetic 
test for confirmation, preferably under ultrasound scan 
guidance.8,34 Operative treatment is advocated when the 
initial attempt at conservative therapy fails. Ruch at al 
reported the results of arthroscopic treatment for patients 
who were symptomatic for at least six months despite 
non-operative therapy.22 However, they have admitted 
that for most of the patients the initial diagnosis was ten-
nis elbow. Others waited a shorter amount of time with 
the decision for surgical debridement – at least three 
months of symptoms refractory to conservative treat-
ment.8,11,15 In previous studies both open and arthroscopic 
procedures were used to resect the pathologic plica. We 
have looked at the results reported in literature (Table 1). 
Nineteen studies, of different scientific quality, published 
results of a treatment of 288 patients. Male-to-female ratio 

was 2.2 and the age of patients ranged from paediatric 
cases to the elderly population (12 to 64 years) with an 
average pooled mean of 38.7 years.19,35 In 126 patients, a 
fold was resected from the posterolateral region of the 
radio-capitellar joint and in 20 cases from the anterolat-
eral. In one large study a fold was described as a humero-
radial without a more precise description in 121 cases.34 A 
vast majority of patients were treated using arthroscopic 
resection (n = 280) and only in eight cases using open 
resection. The treatment was successful in 233 patients 
(81%), although the criteria of effectiveness were equivo-
cal. We have considered treatment as successful if the 
authors reported resolution of symptoms or outcome 
assessment showing excellent or good results (Table 1). In 
seven studies, coexisting radio-capitellar chondromalacia 
was reported in 33 cases out of 104 patients (33%) or 
even ‘kissing lesion’ of plica against cartilage defect. 
Therefore, in case of symptomatic impinging plica (e.g. 
confirmed in dynamic US) and no resolution after con-
servative measures, arthroscopic removal should be con-
sidered without a significant delay to avoid possible 
secondary cartilage degenerative changes. Only few com-
plications were reported: two superficial infections (0.7%), 
four patients in the pooled group were re-operated, one 
case was diagnosed with degenerative arthritis.

To summarize, a typical workup for the patient with 
suspected elbow plica syndrome starts with clinical eval-
uation. We should consider elbow plica syndrome with 
lateral elbow pain that is accompanied by some form of 
mechanical symptoms (snapping, slight painful contrac-
ture). Long-term pain treated as tennis elbow that had 
not improvement over conservative treatment should 
invite our suspicion. A painful radio-capitellar joint 
(mostly posteriorly) with painful extension as well as 
reproduction of snapping would add to the picture of the 
syndrome. X-ray is the first choice of imaging modality, 

a) b) c)

Fig. 6  A posterior and lateral plica of the radio-capitellar joint. The ultrasound scan (a), white arrows pointing to the plica; 
arthroscopic picture from posterolateral of the posterior plica and lateral plica (b), black arrows pointing to plicae; an arthroscopic 
resection of the plica (c).
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mostly to exclude other possible reasons for pain (osteo-
arthritis, loose osseous bodies). We typically use ultra-
sound scan to diagnose the plica and exclude other 
conditions. Pathological folds are usually larger (> 7 mm), 
solid and fibrotic, and impinge at the limits of motion. 
Initial treatment in most cases is conservative. If the treat-
ment lasting at least three months fails, arthroscopic 
treatment is proposed to the patient. We do not wait usu-
ally too long with surgery if the patient has had refractory 
symptoms for a long time, been treated for other condi-
tions and in the case of thick fibrotic synovial plica caus-
ing clear painful impingement-related contracture. 
Usually recovery is quick and most patients may expect to 
return to normal activity within 1–3 months.

Conclusions
A synovial plica of the elbow is generally a normal finding 
mostly located around the radio-capitellar joint. However, 
when symptomatic, it seems to change appearance to a 
larger, inflamed and fibrotic structure. Elbow plica syn-
drome is mostly manifested with lateral-sided elbow pain, 
commonly accompanied by local tenderness and a pain-
ful limitation of movement, sometimes with mechanical 
symptoms. Symptoms may mimic other conditions result-
ing in misdiagnosis. It is not infrequent that plica syn-
drome is wrongly diagnosed from a primarily different 
identification. Clinical suspicion may efficiently be sup-
ported by use of MRI or ultrasound scan. If symptoms per-
sist despite initially non-operative management, surgical 
treatment with arthroscopic resection has been shown to 
be effective and safe.
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