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Abstract

Synovial osteochondromatosis is an extremely rare benign condition in children and adolescents that have joint pain as a
presenting manifestation. It is usually monoarticular with the knee as the most common affected joint. In this article, we
describe the case of a female adolescent suffering from debilitating chronic right knee pain initially mimicking juvenile
idiopathic arthritis, who was subsequently diagnosed with primary synovial osteochondromatosis. We present a review of
synovial osteochondromatosis focusing on the clinical manifestations, radiographic features, histopathologic findings, and
treatment, with a summarized review of pediatric patients with initial musculoskeletal presentations who were ultimately
diagnosed as synovial osteochondromatosis. Although synovial osteochondromatosis is rare in children and adolescents, this
condition should be included in the differential diagnosis of joint pain and may mimic juvenile idiopathic arthritis. Appro-
priate diagnostic radiography, including both plain radiography and magnetic resonance imaging, is necessary to accurately
diagnose this condition. We also emphasize the importance of a multidisciplinary team approach to managing patients with
synovial osteochondromatosis.

Keywords Adolescent - Children - Juvenile idiopathic arthritis - Mimicking - Synovial chondromatosis - Synovial
osteochondromatosis

Introduction

Primary synovial osteochondromatosis is a rare benign con-
dition that is characterized by cartilaginous metaplasia in the
synovium, bursa, and tendon sheath, followed by secondary
calcification, ossification, and detachment that results in the
presence of loose bodies [1]. The etiology of this condition
remains unknown. This condition is most commonly found
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in adult males during the third to fifth decades of life, and
it is very rare in children and adolescents [2]. It commonly
manifests as monoarticular joint pain, although involvement
of more than one joint has been reported [3]. Any joints can
be involved; however, among the large joints, the knees, hips,
and elbows are more commonly affected, and the shoulders,
wrists, and ankles are less commonly affected [4]. Here,
we describe the case of a female adolescent suffering from
debilitating chronic right knee pain who was subsequently
diagnosed with primary synovial osteochondromatosis.

Case report description

A 12-year-old female presented with chronic right knee
pain for 2 months. From the history, she was previously
diagnosed with and treated for juvenile idiopathic arthritis
(JTA). She was given non-steroidal anti-inflammatory drugs,
methotrexate, and sulfasalazine for 1 month; however, her
knee pain worsened. She was then referred to the Faculty of
Medicine Siriraj Hospital, Mahidol University — Thailand’s
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largest national tertiary referral center — for further inves-
tigations and treatment. The patient’s right knee pain was
aggravated by movement and weight-bearing, and she was in
a wheelchair. She denied morning stiffness, but subjectively
reported occasional swelling at her right knee. She denied
preceding trauma or prior intraarticular corticosteroid injec-
tion. From review of systems, there was history of chronic
abdominal pain without other symptoms.

On physical examination, she had difficulty bearing
weight on her right knee due to pain. The right knee was
mildly swollen with tenderness over the entire anterior
aspect, and along the lateral joint line of the right knee. No
warmth or erythema was detected. Due to the findings of the
mildly swollen right knee and tenderness, it was possible
that she had arthritis at the right knee. Her other joints and
entheses were unaffected. She had no rash and no conjunc-
tival injection. Abdominal examination was unremarkable.

The results of her laboratory investigations were as fol-
lows: complete blood count (CBC): white blood cell count
5910/uL, hemoglobin 12.7 g/dL, and platelet 400,000/
pL; erythrocyte sedimentation rate (ESR) 17 mm/h
(0-20 mm/h); C-reactive protein (CRP) concentration
0.74 mg/L (< 5.0 mg/L); negative rheumatoid factor (RF);
negative antinuclear antibodies (ANA); and negative human
leucocyte antigen (HLA)-B27. Esophagogastroduodenos-
copy (EGD) and colonoscopy were performed due to history
of chronic abdominal pain from review of systems and both
results were negative.

Preoperative plain radiography of both knees is shown
in Fig. 1, and preoperative magnetic resonance imag-
ing (MRI) of the right knee is shown in Fig. 2. Plain
radiographs of both knees in anteroposterior (AP) view
(Fig. 1A), and lateral radiograph of the right knee (Fig. 1B)
showed multiple intraarticular ossifications within the lat-
eral tibiofemoral compartment and suprapatellar regions.

Fig. 1 Preoperative plain
radiograph of both knees in
anteroposterior view (A), and
lateral radiograph of the right
knee (B). Multiple intraarticular
ossifications can be observed in
the lateral tibiofemoral compart-
ment and the suprapatellar
region (arrows)
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MRI of the right knee in coronal T1-weighted (T1W),
coronal post-Gadolinium (Gd) T1-weighted fat suppres-
sion (T1IWFS), sagittal proton density-weighted (PDW),
and sagittal T2-weighted (T2W) images demonstrated
multiple intraarticular bodies with low signal intensity on
T1W, low signal intensity on T2W, and intermediate signal
intensity on PDW without enhancement (Fig. 2A, B, C,
D). However, increased synovial thickening and enhance-
ment was observed. Axial PDW fat suppression (PDWES),
3-dimensional spoiled gradient (3D-SPGR), and post-Gd
T1WEFS images showed these intraarticular bodies to have
cartilaginous signal intensity with partly blooming artifact
on the surface suggestive of calcified rims (Fig. 2E, F, G).
Coronal T2-weighted fat suppression (T2WFS) images of
both knees showed no intraarticular body within left knee
(Fig. 2H). These findings were compatible with a diagno-
sis of synovial osteochondromatosis.

An orthopedic consultation was then requested. Arthro-
scopic removal of loose bodies and partial synovectomy
with synovial biopsy was performed using anterolateral
and anteromedial portals. The operative findings are dem-
onstrated in Fig. 3. Multiple chondral bodies were found
within the lateral compartment, and most were located
beneath the lateral meniscus. Identified bodies were
removed with arthroscopic grasping forceps and a motor-
ized shaver. Mild synovitis was observed, but the articular
cartilage was intact. Histopathology demonstrated osteo-
cartilagenous nodules, covered by synovial tissue. Clusters
of chondrocytes were arranged in lobules. The chondro-
cytes revealed mild nuclear atypia. Intense calcification
and ossification were observed. No pannus, no lymphoid
follicles, no acute inflammation, no tumor or granuloma-
tous inflammation had been seen in the tissue. These find-
ings were compatible with synovial osteochondromatosis
(Fig. 4A and B).
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Fig.2 MRI of the right knee in coronal TIW (A), coronal post-Gd
T1IWES (B), sagittal PDW (C), and sagittal T2W (D) images dem-
onstrated multiple intraarticular bodies with low signal intensity on
T1W, low signal intensity on T2W, and intermediate signal intensity
on PDW without enhancement (white arrows). However, increased
synovial thickening and enhancement was observed (arrow heads).
Axial PDWEFS (E), 3D-SPGR (F), and post-Gd TIWFS (G) images
showed these intraarticular bodies to have cartilaginous signal inten-

The duration from the patient’s first visit to our center
until surgery was 5 months. The lag time in definite
diagnosis and treatment was due to the 2019 COVID-19
pandemic, which adversely affected scheduling for both
MRI and elective surgery. As such, during the period
before MRI and definite diagnosis, the patient contin-
ued to receive treatment for presumed JIA with NSAIDS,
methotrexate, and sulfasalazine. However, all of these
medications were discontinued one week prior to surgery,
and they were not restarted after surgery. Postoperative
radiograph of both knees in AP view (Fig. SA) and lateral
radiograph of the right knee (Fig. 5B) showed markedly
decreased calcification along the lateral compartment of
the right knee. The patient’s knee pain rapidly subsided
after surgery. At the 10-week follow-up, she was able to
walk with no difficulty and she had complete resolution
of pain. At the 6-month follow-up, her previous improve-
ments were sustained with additional complete resolution
of any morning stiffness, and she had resumed all normal
activities of daily living as well as physical activities such
as exercise and dancing.

sity with partly blooming artifact on the surface suggestive of calci-
fied rims (curve arrow). Coronal T2WFS of both knees (H) showed
no intraarticular bodies within left knee. (Abbreviations: MRI, mag-
netic resonance imaging; T1W, Tl-weighted; post-Gd: post-gado-
linium; TIWFS, T1-weighted fat suppression; PDW, proton density-
weighted; T2W, T2-weighted; PDWES, proton density-weighted fat
suppression; 3D-SPGR, 3-dimensional spoiled gradient; T2WEFS,
T2-weighted fat suppression)

Discussion and review of the literature

Synovial osteochondromatosis was first described by
Laennec in 1813 [5], and the disease can be classified
as primary or secondary form. Secondary synovial osteo-
chondromatosis is associated with previous joint diseases
or abnormalities, such as trauma, osteoarthritis, osteone-
crosis, neuropathic joint, and rheumatoid arthritis, that
can develop intraarticular chondral bodies [6]. The eti-
ology of primary synovial osteochondromatosis remains
unknown. This disease usually manifests as monoarticu-
lar joint pain, joint swelling, and/or palpable mass, and
it mainly affects large joints, such as the knees, hips, and
elbows, but it can also occasionally develop in the ankles,
shoulders, temporomandibular joints, and small joints [7].
Acromio-clavicular joint involvement is very rare but was
reported in the pediatric age group [8]. Mechanical pain
was reported in 93% of adult patients, with 70% having
gradual onset of pain, and 23.3% having acute sudden
onset of pain. Eighty-four percent of patients experienced
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Fig.3 Surgical findings of the
right knee. A Multiple loose
bodies at the posterolateral
compartment of the knee. B
Multiple loose bodies (arrow)
beneath the lateral meniscus. C
Chondral bodies attached to the
synovium posterior to the ante-
rior cruciate ligament. D Loose
bodies removed from the knee.
(Abbreviations: LFC, lateral
femoral condyle; LTP, lateral
tibial plateau; ACL, anterior
cruciate ligament)

Fig.4 A Histopathology

20 x magnification showed
osteocartilagenous tissue and
synovial tissue. No pannus for-
mation, no acute inflammation,
no lymphoid follicles, and no
tumor or granuloma were seen.
B In histopathology 100 X mag-
nification, the chondrocytes
showed mild nuclear atypia,
arranged in clusters and lobules.
Intense calcification & ossifica-
tion were noted

intermittent joint pain, and 16% reported continuous joint
pain. Approximately 30% of patients reported increased
pain upon physical activity or exercise [9]. In pediatric
patients, the most commonly affected joint was the knee
[2, 10-16] followed by the hip [6, 17-21]. Destructive
patterns of arthritis and involvement of more than one
joint are uncommon findings but have been reported by
Emad [3]. The patient was a 14-year-old who presented
with chronic pain and swelling of both knees and right
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ankle, which occurred simultaneously, leading to severe
destructive arthropathy due to synovial osteochondroma-
tosis [3]. Moreover, Kistler [11] and Giancane [2] both
reported that the common clinical presentation of joint
pain could mimic JIA at the onset of disease.

The patient profiled in our report had gradual mechani-
cal pain in her right knee for 2 months that was exagger-
ated by weight-bearing and other physical activities. Small
effusion could be secondary to concomitant synovitis.
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Fig.5 Postoperative plain
radiograph of both knees in
anteroposterior view (A), and
lateral radiograph of the right
knee (B). A marked decrease
in calcification along the lateral
compartment of the right knee
can be observed

Concerning the differential diagnoses in our patient, she
had chronic monoarticular joint pain at the right knee that
could be the presentation of oligoarticular JTA, which usu-
ally manifests as chronic monoarthritis or oligoarthritis of
the lower extremities, or enthesitis-related arthritis, which
can manifest as chronic arthritis in the lower extremities,
including the knee joint. Although our patient had physical
examination findings of mild swollen right knee and tender-
ness which can be suggestive of arthritis, she had knee pain
that was exacerbated by physical activities, but did not have
morning stiffness, which is usually found in inflammatory
arthritis, especially JIA. She also had initial normal labora-
tory results, including CBC, ESR, CRP, and negative HLA-
B27 and ANA. She also experienced no clinical improve-
ment despite treatment with NSAIDs and disease-modifying
anti-theumatic drugs. Most importantly, JTA is a diagnosis
of exclusion; therefore, the underlying cause of joint paint
must be investigated before arriving at a final diagnosis.
Another differential diagnosis in this case was inflamma-
tory bowel disease (IBD) with arthropathy because she had
a history of chronic abdominal pain in addition to her knee
pain, which could be an extragastrointestinal manifestation
of IBD. However, we excluded IBD after normal results of
EGD and colonoscopy. Her history of activity-related pain,
difficulty in weight-bearing, and finding of mild swelling
with tenderness of the anterior aspect and lateral joint line
of the right knee were important clues that influenced us to
suspect structural abnormalities within the knee joint that
could result in mechanical MSK pain. Subsequent plain radi-
ography and MRI that were performed were very helpful
for making an accurate diagnosis. From the imaging of our
patient, synovial osteochondromatosis was suspected.

The results of our literature review for studies in pediatric
patients with initial musculoskeletal (MSK) presentations
who were ultimately diagnosed as synovial osteochondroma-
tosis are shown in Table 1 [2, 3, 7, 8, 11-15, 17-26]. From
our review, the plain radiographs were performed in all cases
to help in diagnosis. Additional techniques commonly used

to provide further details were MRI, followed by computed
tomography and ultrasonography. The typical radiographic
features of synovial osteochondromatosis include multiple
intraarticular loose bodies with a “rings-and-arcs” pattern
of cartilage mineralization [27]. In a previous study, radio-
opaque bodies were observed in 79% of cases [28]. Differ-
ences in imaging findings distinguish synovial osteochon-
dromatosis from other joint diseases. In long-standing JIA,
chronic irreversible joint damage, subchondral bone erosion,
and narrow joint space due to cartilage destruction can be
observed on plain radiography. However, loose bodies are
only rarely seen. In patients with a tumor, soft tissue mass
that contains calcifications with adjacent bone erosion can
be seen [29]. MRI is essentially important for diagnosing
synovial osteochondromatosis [2] because it can demon-
strate the characteristics of chondroid tissue and evaluate
extraarticular structures, such as the tendon sheath and
bursa, that can be occasionally found in lesions associated
with synovial osteochondromatosis [23].

Secondary synovial osteochondromatosis can be distin-
guished from primary disease by history of underlying joint
abnormality, along with correlations from radiographic and
pathologic findings of fewer chondral bodies of variable size
and shape, with concentric rings of growth [27, 30]. In primary
synovial osteochondromatosis, the pattern of calcification is
patchy and diffuse with absence of fragments of articular car-
tilage, subchondral bone, and fibrin, whereas in secondary
disease, there may be presence of these findings and zonal
“ring-like” calcification patterns [6]. Our patient’s MRI result
showed multiple uniform-sized round and oval lesions within
the lateral compartment of the right knee, a small amount of
joint effusion with no underlying joint disease, and no his-
tory of trauma prior to the onset of illness. Taken together, the
findings and features in our patient suggest a diagnosis of pri-
mary synovial osteochondromatosis. Three distinct phases of
synovial osteochondromatosis have been described. The early
phase is characterized by active synovitis without loose bodies,
followed by nodular synovitis with loose bodies, and the late
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phase has loose bodies with resolution of synovitis [31]. Our
patient was likely in the second phase with the arthroscopic
findings of mild synovitis and multiple loose bodies, and his-
topathologic results that correlate with the clinical findings.

To date, there are no reports of JIA associated with syno-
vial osteochondromatosis. However, there was one case of a
35-month-old boy diagnosed with oligoarticular JIA that mim-
icked synovial osteochondromatosis [32]. That patient pre-
sented with pain and limping for 3 weeks that was aggravated
by running with MSK examination findings of antalgic gait,
right knee effusion, limited range of motion, and mobile mass
at the superior aspect of the right patella. His MRI revealed
joint effusion and tumifactive synovial hypertrophy with
hyperplasia mimicking synovial osteochondromatosis; how-
ever, arthroscopic findings revealed hypertrophy and inflam-
mation of the synovium without the presence of loose bodies.
Histopathology also confirmed hypertrophic and hyperplastic
synovium with reactive change without findings of synovial
osteochondromatosis. He also had positive ANA and bilateral
cataracts with synechiae, which were complications of uveitis
[32]. In this boy, the clinical manifestations and correlated
radiographic and pathologic findings were compatible with
oligoarticular JIA without synovial osteochondromatosis.

The curative treatment for synovial osteochondromatosis
involves the removal of loose bodies and synovectomy either
by arthroscopy or open arthrotomy [9]. Medical treatment
has no definitive role in synovial osteochondromatosis. The
recurrence rate was reported to vary from 3 to 23% [33]. Our
patient underwent arthroscopic removal of loose bodies and
synovectomy with no recurrence of symptoms at the most
recent follow-up (6 months).

This case yielded several important key points for physi-
cians who may encounter a patient with synovial osteochon-
dromatosis that have initial presentations which could mimic
JIA. First, information from history and physical examina-
tion are very helpful for differentiating between inflamma-
tory MSK pain and mechanical MSK pain. A finding of
mechanical MSK pain increases the suspicion of synovial
osteochondromatosis. Second, plain radiography is essen-
tial for evaluating structural abnormalities in patients with
joint pain and abnormal MSK examination, and, if indicated,
further imaging by MRI will help to diagnose synovial
osteochondromatosis. Third, a multidisciplinary approach
to patient management will improve diagnosis, treatment,
and outcomes for children and adolescents with synovial
osteochondromatosis.

Conclusions

Synovial osteochondromatosis is a rare distinctive benign
condition that can cause debilitating joint pain mim-
icking JIA in children and adolescents. Appropriate

diagnostic radiography, including both plain radiography
and MRI, is necessary to accurately diagnose this condi-
tion. We also emphasize the importance of a multidisci-
plinary team approach to managing patients with synovial
osteochondromatosis.
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