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Abstract. Radiocapitellar plica is a vestigial lateral portion of elbow synovial fold which may cause pain and
snap in some cases.. Plica is a difficult and misleading diagnosis and it could be easily confused with a common
lateral epicondylitis however, they are different conditions. Pathology full understanding and proper diagnosis
is essential to achieve patient’s pain relief and functional recovery therefore, we reviewed the most relevant
literature about radiocapitaller plica. The aim of this study is to provide the best and current concepts about:
clinical evaluation, imaging findings and surgical treatments of radiocapitellar plica.(www.actabiomedica.it)
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Introduction

Lateral pain of the elbow might be a quite difficult
diagnosis because its causes are multiple and imaging
sometimes is not conclusive. Most patients complain
about lateral pain, sometimes associated with popping,
clicking or snapping (1, 2). The most common causes
of epicondylalgia are: tennis elbow, inter-osseous nerve
compression, muscular-cutaneous nerve entrapment,
chondropathia of the humeral-radial joint. If a snap is
present, the following diagnoses should be considered:
medial triceps snap, posterolateral instability, loose bod-
ies, unstable ulnar nerve, posterolateral plica. Lateral
epicondylitis and synovial plica can be confused but the
two conditions are different. The aim of this study is to
review the most relevant literature about the radiocapi-
tellar plica, reporting clinical tests, radiological findings
for its diagnosis and the outcomes after surgical excision.

Historical Review

The “plica” was described for the first time in
1911 by Charpy and Nicolas as a meniscoid structure

projecting into the radiohumeral joint from behind
(fig.1) (3). In 1912 Poirer defined this structure as a
“bourellet falciforme” that is interposed between the
capitulum humeri and the radial head. Nonetheless in
1988, Clarke found a relationship between the pres-
ence of the plica and lateral elbow pain. Other authors
confirmed that a hypertrophic plica can be a cause of
lateral pain, demonstrating relief of symptoms after ar-
throscopic plica excision in 90% of patients (4-8).

Figure 1. The “plica” is a synovial fold interposed between radial

head and capitulum humeri.
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Embryology

The elbow joint is divided in 3 rooms approxi-
mately until O’Rahilly stage 21 (53rd day of human
development). At that time the cavitation of the elbow
begins through the septa resorption. In O’Rahilly stage
23 it is possible to distinguish a triangulated shaped
condensation of synovial mesenchyme that points to-
ward the interior of the radio-humeral joint. In the
11th week this synovial fold fills the space between the
humerus and the radial head. Thereafter, the synovial
plica of the radial-humeral joint is an embryonal rem-
nant of the cavitation of the septa (9). The presence of
the plica as an embryonal remnant has been demon-
strated in other joints such as in the knee, which was
long described by several authors (10, 11).

Oztuna found a membranous structure which lies
from the interfaced prominence of the radius to the
scapholunate ligament and divides the wrist joint into
two cavities. At weeks 11 and 12, the membranous
structure underwent regression from dorsal to volar
aspect; in some cases, a plica-like membranous struc-
ture may persist as a remnant of the fetal life (12). A
synovial plication of capsule has been also described in
the hip as a cause of bony erosion and pain, consider-
ing this structure being an embryonic relic (13). In the
ankle, anatomical studies have found the plica in the
distal tibiofibular joint. The triangular shaped synovial
fold is sagittally oriented between the two bones in the
posterior part of the joint. This structure is identified
in the adult and even in the fetus (14-16). Codman
and others authors showed that a plica may exist in the
subacromial, subdeltoid and subcoracoid bursa. Funk
et al. found the subacromial plica be a rare cause of the
impingement syndrome (17-20).

Anatomy and Histology

Isogai et al. examined 40 embryos around their
28" week and found the presence of a plica circum-
ferentially extended between the capitulum and radial
head, in continuity distally with the annular ligament
in all of them. Some authors subdivided this structure
in anterior, lateral, posterolateral and lateral olecranon
portions. A “circumferential synovial fold” in present

in 2-12% of people (21, 23, 26, 27). The posterolateral
radiocapitellar plica is almost ubiquitarian, and this is
confirmed both from anatomic and from radiological
studies (21-25). In the embryo, the plica was found
to have a macroscopically homogeneous aspect with a
fringed villus pattern, rather than showing a plicate pat-
tern. In 34/40 embryos, the lateral portion was absent.
Microscopically, the plica was formed from collagen fib-
ers running along the longitudinal axis and was covered
by a synovial layer. Chondroid metaplasia has not been
reported, therefore it is not correct to consider it a me-
niscus, but rather a synovial fold. International literature
agrees that the synovial fold must to be considered an
embryonal remnant of the cavitation of the septa and
is formed by fibroadiposus connective tissue covered by
a layer of synovial tissue. In 2002 Duparc et al. claimed
that “the absence of a fibrochondoid structure means
this anatomical structure cannot be called a meniscus”
(23). In addition to those studies, there are others case
reports that describe elbow pain and/or snapping caused
by a “real meniscus” composed by fibrocartilagineous
tissue without synovial layer (23, 28, 29). Fabie et al.
first described an humeroradial joint meniscus as cause
of elbow stiffness in a 15-month-old infant. The surgi-
cal excision was successful. They interpreted this finding
as a real pathological entity. This anatomopathological
pattern is still controversial and should be further in-
vestigated (28). Isogai et al. confronted the morphology
of the plica between embryos and adults both macro-
scopically and microscopically. The anterior portion of
the plica in the adults was tighter and thinner. The pos-
terior portion was hypertrophic and often covered by
a multiple synovial layer. As regards the embryos, the
lateral portion was only present in 6/40 specimens and
likely to have two anatomopathological aspects: maybe
developing either on a more distal plane to the ante-
rior and posterior one, or maybe in continuity, on the
same plane. They also described different plica pattern:
villous, fringed, plicate and two intermediate patterns
such as a villous-fringed and fringed plicated (21, 23,
28, 30-32). Mullet et al. published a morphologic clas-
sification of the radio-humeral synovial fold based on an
arthroscopic anterior compartment view. He examined
dynamically (flexion, extension, pronosupination) 30
patients affected by lateral epicondylitis and 34 paired

cadaveric elbows. In type 1, the radial head was uncov-
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ered; in type 2, it was partially covered by the synovial
fold which was not interposed in the joint; type 3, it
was characterized by the presence of the radiocapitellar
complex that obscured the radial head and impinged the
joint. Type 4 was defined by the complete covering of
the radial head and the tissue was extremely thickened
and requiring wide debridement to allow the vision of
the underling bone (33).

It is not fully understood incidence of radiocapitellar
plica. Cadaveric studies and MRI findings outlined
occurrence of synovial fold between 86-99% in asymp-
tomatic individuals (21, 23, 35, 36). Authors reported
symptomatic plica only in 7.2 — 8-7% of all elbow ar-
throscopy (6, 35, 36).

Etiopathogenesis

The presence of the lateral portion of the synovial
fold in the adults has been interpreted like the result of
mechanical stresses. The posterior portion of the plica
falls in the radial-humeral joint at the maximum exten-
sion and covers the posterior half of the radial head that
in such a position is not articulated with the capitulum.
In flexion, the posterior portion of the plica covers the
capitulum humeri, keeping it covered by a film of syno-
vial liquid. The anterior portion plays a limited mechani-
cal role and covers the radial head in extension, probably
because of the tension of the joint capsule. The lateral
portion is in continuity with the articular surface of the
lateral ulnar collateral ligament (LUCL). Some studies
showed the relationship between the annular ligament
and the radiocapitellar synovial fold: it is contiguous
with the radiocapitellar joint capsule and distinct from
the annular ligament, and belongs to the lateral epicon-
dyle enthesis. When the forearm is in pronation, the ep-
icondyloid muscles and the lateral ligamentous complex
keep the radial-humeral joint in tension and stretch the
structure that is tight between the radial head and ca-
pitulum laterally. Therefore, the lateral epicondylitis may
be a pathology that involves not only the extensor origin
and the joint capsule, but also the underling anatomical
structures, like the synovial fold. Moreover, symptoms
of epicondylitis can be caused by both the pathology of
the extensor enthesis and the impingement of synovial

fold (34).

Literature is still controversial: Rhyou and Kim
reported that plica’s excision do not decrease pain in
lateral epicondylitis and according to Lee (1) plica re-
section is not helpful in typical elbow pain (1, 37).

The radial head and the plica have a movement de-
scribed as a mutual piston-like by Kim: in extension, the
plica covers the radial head slipping proximally, while in
flexion, the plica snaps distally and uncovers the radial
head. This movement may be the cause of the plica hy-
pertrophy, of its fibrotic and erythematous aspect and
it is the rational of the clinical tests for the diagnosis of
the symptomatic synovial fold and of which portion is
more involved (34,37-39). Moreover, the snap can cause
abrasion over the cartilage surface of the radial head and
capitellum (92,8% and 21,4%, respectively, in Antuna
and O'Driscoll’s patient series) and chondromalacia (6).
Steiner et al. noted that early detection and treatment of
hypertrophic symptomatic plica can decrease incidence
of cartilage damage due to mechanical degeneration
(40). This theory is supported by comparison of two
patient series: in Antuna and O’Driscoll patient’s series
the incidence of cartilage abrasion is high (92,8%), in
Steinert et al. patient’s series is 33%. This is probably
due to the shorter time in symptoms onset and surgical
treatment (mean 13 months in Antuna and O’Driscoll
series, mean 7,8 months in Steiner et al. series). Howev-
er, this conclusion should consider the different number
of patients observed: 14 (Antuna and O'Driscoll) vs 3
(Steiner et al.) (6, 40).

Diagnosis

The pathology can occur at any age and patients
generally complain about a lateral pain that can be as-
sociated to either clicking or snapping. In history, pos-
sible previous trauma or joint overload due to repetitive
work or sport activities are reported to be present. The
snap can be felt on the lateral side of the joint flexing
the elbow from 90 to 110 degrees. Typically, the snap is
perceived around 90° if the plica is hypertrophic; if the
synovial fold is present but its volume is reduced, the
snap is felt around 120° of flexion. Some authors de-
scribe a clicking in full extension and supination of the
joint. The mechanical symptoms can be inconstant: in
some patient series, the snap is identified to be present
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in 58% of patients, in some other series in 100%. The
pain is on the lateral side of the elbow, more posteri-
orly than the epicondyle. The symptoms can be repro-
duced fingering the anconeus soft spot. A mild lack of
extension can be observed (1, 6-8).

Clinical Test

Flexion-Pronation Test

Antuna and O’Driscoll described the flexion-prona-
tion test. The examiner puts his thumb on the lateral
side of the radial-humeral joint and transmits a mild
pressure. The forearm is held in pronation and the
elbow in extension. In this position the external por-
tion of the plica lies inside of the radial-humeral joint.
Keeping the pressure on the radial-humeral joint, the
examiner bends the elbow. Around 90 degrees, a snap
is perceived under the thumb, that can be painful for
the patient. In this position, the plica snaps outside the

joint. The positivity of this test leads to diagnosis of
lateral plica (fig.2) (6).

Extension-Supination Test

The examiner puts his thumb on the arthroscopic
soft spot, on the posterior side of the radial-humeral
joint. The forearm is held in supination. The physician
extends the elbow from a flexed position. In the last
degrees the plica engages the radial-humeral articula-
tion, if is hypertrophic a portion of the plica (except its
free margin) remains outside the joint. With the pres-
sure of the thumb the posterior portion of the plica is
pushed inside the radial-humeral joint but in complete
extension it pushed outside because his volume. This
produces a snap that is perceived under the thumb and
leads to diagnosis of posterior plica (6, 8) (fig.3).

Posterolateral Radiocapitellar Plica Test

In 2019 Park et all. described a new physical test
outlined 83.3% sensibility and 87.5% specificity, tough
patient sample size was small and study was conducted
retrospectively. The examiner puts his thumb at the
posterolateral aspect of radiocapitellar joint and the

Figure 2. Flexion-pronation test for detecting lateral plica.

Figure 3. Extension-supination test to detect posterior plica

elbow is extended in the starting position; grasp the
wrist with other examiner’s hand and turn the patient’s
forearm into a pronated position. Manual compres-
sion force on radiocapitellar joint is maintained and
the elbow is flexed. The presence of tenderness must
be checked. The test must be considered positive if the
pain that occurs at low flexion angle is significantly de-
creased at more than 90° of flexion (41).

Differential Diagnosis

Tennis elbow: Physical examination shows ten-
derness 1 cm anteriorly and distally to lateral epicon-
dyle. Pain is reproduced by the following tests:

- “Chair test”: the patient is asked to lift a chair with
the affected hand (forearm in pronation and wrist in

palmar flexion) (42).
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- Middle finger resisted extension test: pain on re-
sisted extension of the middle finger at the metacar-
pophalangeal joint when the elbow is in full exten-
sion (43, 44).

- Mill’s test: passive stretch of extensor tendons pro-
duced by full elbow extension, forearm pronation,
wrist palmar flexion and ulnar deviation of the hand.

- Cozen test: resisted wrist extension (45)

Posterior interosseous nerve compression: Radial
tunnel syndrome (RTS) causes symptoms that mim-
ic others pathologies. The patient complains about
pain like a “shooting” along the lateral side of the
elbow irradiating to the back of the wrist and the
thumb or the opposite. If the symptoms are repro-
duced by pressing the point of maximum tenderness
along the course of radial nerve, this is considered
a positive confirmatory test. This point is generally
around 6 cm distally to lateral epicondyle (46, 47).
Other tests are:

- Pain on resisted supination of the forearm

- Injection with 1% lidocaine and 40 mg of triamci-
nolone in the site of maximal tenderness along the
course of radial nerve. If the injection relieves the
pain, the test is confirmatory (48).

- Middle finger resisted extension test: the test is
conducted with the elbow in extension. The pain is
provoked by tightening the fascia of extensor carpi
radialis brevis and it is positive both in lateral epi-
condylitis and radial tunnel syndrome (43, 45).

EMG is normal. Ultrasound of the area in which
the nerve enters the Frohse arcade can show reduction
in anteroposterior dimension of the nerve on longitu-
dinal scans and no change in transverse section (47).

Musculocutaneous nerve entrapment: The symp-
toms of this syndrome are pain and dysesthesias (de-
scribed as “burning” sensation) on the lateral side of
the forearm. Physical examination shows tenderness
lateral to the biceps tendon, loss of extension if the
forearm is pronated, hyperesthesia in the radial side of
the forearm. The nerve is purely sensory, then there is
no loss of motory function (49, 50).

Chondropathia of the humeral-radial joint:
Chondromalacia can be concomitant with the radio-
humeral plica. O’Driscoll reported 13 observations
of radial head erosion in 14 patients who underwent
arthroscopic plica excision. This finding is correlated

with the mechanical abrasion of the snapping plica
over the radial head (6) Symptoms of chondropathia
of the humeral-radial joint are not specific: end range
of motion pain, loss of motion, crepitus and tenderness
at the lateral aspect of the elbow. In patients who have
more advanced cartilage changes, symptoms are more
evident: catching, clicking, locking (if loose bodies or

loose cartilage flaps are present) (51, 52).

Medial triceps snap: The snap is perceived me-
dially, over the medial epicondyle, when the elbow is
flexed (actively or passively) to more than 90° degrees
(around 110°) (53, 54).

Unstable ulnar nerve: in this pathology the snap
can be correlated to ulnar neuropathy. The snap is typi-
cally felt around 90° degrees of elbow flexion, over the
medial epicondyle. If a snapping of the medial head of
the triceps is also present, during clinical examination
the ulnar nerve dislocates around 90 degrees and the
triceps around 110 degrees (54).

Posterolateral instability (PLRI): The posterolat-
eral rotatory instability is caused by an acute or chronic
deficiency of the ulnar part of lateral collateral liga-
ment of the elbow (LUCL). The patient complains re-
current clicking or locking on the lateral side of the
joint. The diagnosis can be made through history (pre-
vious trauma or surgery for lateral epicondylitis, elbow
dislocation) and mainly by clinical examination.

The most sensitive test is the lateral pivot-shift
apprehension test: the patient is supine and the arm
is overhead. Supination and valgus moment with axial
compression is applied during flexion: the elbow sub-
luxates around 40-70 degrees of flexion. With this ma-
neuver, it is possible to reproduce the patient’s symp-
toms (if he is relaxed enough) with the patient reacting
with an apprehension response (55, 56). Other tests
for PLRI are the following:

- Posterolateral rotatory drawer test: it is similar to the
Lachmann test of the knee. Holding the humerus
with one hand, use the other hand to keep the fore-
arm in supination and pull it dorsally away from the
humerus. The test is positive if the radius and ulna
subluxate, leaving a dimple in the skin behind the
radial head (57).

- Tabletop relocation test: the patient is asked to hold
the lateral edge of the table with his affected arm (to
keep the forearm in supination). Then he is asked
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to flex the elbow. If PLRI is present an apprehen-
sion response is elicited around 40 degrees of flexion.
Symptoms are relieved if the examiner keeps the ra-
dial head reduced with his thumb during the maneu-
ver (58).

- Chair sign: the patient is asked to stand up from a
sitting position, pushing on the seat and keeping the
forearm supinated (59).

- Push-up sign: this is an active apprehension test. The
patient is asked to lift himself from the floor, from
a flexed elbow position, forearm supinated and arms
abducted to greater than the shoulder width (59).

Loose bodies: Typical symptoms are swelling,
pain and locking. The locking symptoms are incon-
stant and variable. Sometimes a mobile mass is pal-
pable on the back of the elbow. Diagnosis can be fre-

quently achieved by radiologic examination (60, 61).

Imaging

Imaging could be a useful tool in diagnosing plica
alongside with a careful clinical examination.

X-rays role has some limitations for plica diagno-
sis in order to exclude some other elbow pain’s causes
as well as ultrasonographic examination may play some
role, however the sensitivity is different if the synovial
fold is anterior (96%), posterior (94%) or lateral (67%)
(62). Magnetic Resonance Imaging (MRI) is the most
reliable diagnostic tool for plica. Some studies ana-
lyzed the thickness of radiocapitellar plica: it is con-
sidered hypertrophic and possible cause of elbow pain
if it is 3 mm thick or more (1). Husarik et al. noted
that in a series of 60 asymptomatic patients, thickness
of the plica never exceeds 3.1 mm. In 2018 Hyun et
al. reported a mean thickness of 3.7 mm on coronal
MRI and a mean thickness of 3.4 mm on sagittal im-
ages and also the mean length was increased (1, 2, 24).
Choi et al. demonstrated dimensions of posterolateral
plica were 7.0mm mediolateral and 7.4 mm sagittal
in symptomatic patients while 3.8mm and 4.7mm in
asymptomatic patients (35).

Nonetheless, results are still controversial. Vahlen-
sieck et al. used MRI to study and dissect 42 elbows:
he found the plica in all specimens, but only in 24% of
them MRI enabled identifying the plica (fig.4 a,b) (35).

Figure 4. MRI showing posterolateral plica in sagittal view (a)
and axial view (b)

In O’Driscoll’s patient series only in 1 case MRI showed
an annular ligament mild edema (6 patients underwent
MRI examination) (6). Other authors detected the plica
in a 12-year-old boy using a microscopic coil MRI, that
enabled the visualization of small structures (63). The
use of arthrographic MRI (gd-DTPA) is suggested by
Huang in his case report, but in Kim’s patient series,
the gadolinium-enhanced MRI detected the synovial
fold only in 25% of cases (8, 29). MRI is always recom-
mended when suspected radial head or capitulum chon-
dromalacia and for differential diagnosis among causes
of lateral elbow pain. Notably it is important to differ-
entiate between true osseous and chondral erosion of
capitellum and “pseudodefect of capitellum” described
by Rosenberg (64, 65). Capitellum pseudodefect is on
MRI the area of conjunction between cartilage surface
of capitellum and cortical bone of lateral epicondyle and
must be considered a normal finding. In 2010 Kang et
al. underlies the usefulness of double contrast arthrogra-
phy under fluoroscopic control to detect plica and study

dynamically plica snapping (66).

Figure 5. On CT scan loose bodies behind the radial head can
be localized in axial (a) and sagittal view (b)
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MRI and CT arthrography could have an emerg-
ing role to better identify a thickened plica, even if a
normal plica on MRI does not exclude the possibil-
ity to be symptomatic (41). We have studied one case
of posterolateral pain with clinical suspicion of plica
by CT. The 2D reconstructions on the coronal, axial
and sagittal planes and the 3D reconstruction were
performed. CT showed the presence of two small-size
ossifications on the posterolateral margin of the radial
head (fig 5, a,b). An arthroscopic debridement of the
plica was performed and two small loose bodies were
found under the plica, in the inner side of the annular
ligament (fig.6, fig.7).

Treatment

The treatment of the posterolateral synovial fold
contemplates as a first step rest, change in activities,
physical therapy and drugs administration such as
NSAID, steroid injections and supervised physiother-
apy (1, 8,40). If conservative treatment fails, an arthro-
scopic procedure should be performed. The visualiza-
tion of the articular space must be complete. The plica
must be inspected on both the anterior and posterior
sides (fig.8a). The best vision is obtained from the pos-
terolateral portal using a 30” scope. The posterior por-

tion of the plica can be resected putting the working

Figure 6. Arthroscopic visualization of loose bodies from pos-
terolateral portal

Figure 7. Arthroscopic vision of plica from posterolateral portal.

Figure 8a. Arthroscopic vision of plica from posterolateral portal.

Figure 8b. Vision after plica resection, from the same portal.
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instruments (motorized instruments: 3,5 mm shaver;
knife, forceps) in the soft spot portal (fig.8b). The ex-
cision of the plica anterior portion may be obtained
watching from the anteromedial portal and working
with a shaver or back cutting instruments from the an-
terolateral portal and/or the soft spot portal. In the lat-
ter case, the instrument crosses the joint from the back
to the front (fig.9). The back-cut instruments are use-
ful most of all to ablate the lateral portion of the plica
sometimes presenting a tent-like shape, thus making it
difficult to ablate it from the anterolateral portal.

To date results about arthroscopic excision of
the plica have limitations, with small cohorts and no
validating score system. Authors reported excellent
functional outcomes after arthroscopic treatment and
focused rehabilitation (8, 68, 69). Brahe Pedersen et
al. reported a case series of 64 arthroscopic plica re-
section, they reported improved functional outcomes
at 22-months follow-up in 52% of patients who un-
derwent surgery (69). Lee et al. noted that all patient
decreased their pain and improved extension deficit
after surgery (1). Though, further studies are needed to
detect long term functional outcome of surgical treat-
ment.

Figure 9. Arthroscopic elbow instruments in soft-spot portal

and arthroscope in antero-medial portal.

Conclusions

Radiohumeral synovial plica can be easily misdi-
agnosed for several reasons: multiple causes of elbow
lateral pain and ubiquitarian presence of the radial-
humeral joint synovial fold. The diagnosis can be
achieved accurately, through clinical tests and careful
patient examinations considering differential diagno-
ses. Imaging could be a useful support for diagnosis
associated to clinical exam. We still have limited sig-
nificative results about treatment both conservative
and surgical, long term-result is still lack in literature.
Despite several studies, there is not a full understand-
ing of embryological development, size cut-oft and
pathological evolution. So far, we can conclude that
accurate clinical examination and MRI imaging play
a leading role in diagnosis as well as arthroscopic plica
debridement has shown optimal functional and clini-
cal outcome on short term.
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