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Abstract

Background: Synovial chondromatosis is a rare, benign dis-

order characterised by neoplastic proliferation of numer-

ous chondral nodules in synovium of joints, bursae or tendon 

sheaths. Synovial chondromatosis may occur in two forms pri-

mary and secondary.

Discussion: The disease is usually diagnosed between the 

third and the sixth decade of life, more often in men than in 

women. In most cases it affects one joint though it may appear 

bilaterally. The most common location is the knee joint. Synovial 

chondromatosis follows three phases. X-ray pictures, comput-

ed tomography (CT) and magnetic resonance imaging (MRI) are 

used to diagnose synovial chondromatosis, while ultrasound im-

aging may be an alternative method. Synovial chondromatosis 

is a  self-limiting disease thus the conservative treatment can 

prove to be sufficient for some patients nevertheless, surgical 

treatment is often necessary.

Conclusions: Diagnostic imaging plays an essential role in 

the diagnosis of synovial chondromatosis, however the final 

diagnosis is established on the basis of the histopathology ex-

amination.
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Background

Synovial chondromatosis is a  rare, benign disorder character-

ized by neoplastic proliferation of numerous cartilaginous nod-

ules within the synovial membrane of joints, bursae, or tendon 

sheaths [1,2,3,4]. The cartilaginous foci may be pedunculated or 

completely detached, forming so-called loose bodies within the 

joint cavity. Histologically, these bodies may be cartilaginous, 

osteocartilaginous, or osseous in nature [1, 2]. Synovial chon-

dromatosis occurs in two forms: primary synovial chondromato-

sis (also referred to as synovial osteochondromatosis, synovial 

chondrosis, Reichel’s syndrome, or synovial chondrometaplasia) 

and secondary synovial chondromatosis [1].

Discussion

Synovial chondromatosis is typically diagnosed between the 

ages of 30 and 60 and occurs three to four times more frequent-

ly in men than in women. The disease is rarely observed in chil-

dren [1,5]. Its prevalence in the general population is difficult to 

determine due to nonspecific symptoms but it is estimated to 

affect approximately 1 in 100,000 individuals [5]. In most cases, 

the condition involves a single joint, although bilateral involve-

ment has been reported. The knee joint is the most commonly 

affected site (70%), followed by the hip joint (20%). Other joints 

that may be affected include the shoulder, elbow, ankle, wrist, 

and temporomandibular joint [1,2,6,7]. The etiology of primary 
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synovial chondromatosis remains unknown, whereas the sec-

ondary form may occur following trauma, joint inflammation, or 

in the course of degenerative joint diseases [1,2,5,8]. If left un-

treated, synovial chondromatosis can lead to irreversible joint 

damage, and in approximately 5% of cases may transform into 

chondrosarcoma [8,9,10,11,12].

Synovial chondromatosis may progress through three stages.

The first stage involves an active intra-synovial inflammatory 

process without the presence of loose bodies. This stage may 

be asymptomatic or present with localized joint pain and swell-

ing. In the second stage, there is an active proliferation of the 

synovial membrane with the formation of loose bodies (located 

between the synovial membrane and hyaline cartilage, ranging 

from pedunculated bodies to free intra-articular bodies). These 

intra-articular loose bodies can vary in size—from a  few milli-

meters up to several centimeters. At this stage, patients typ-

ically report pain and limited joint mobility. The third stage is 

characterized by the absence of ongoing synovial metaplasia, 

although intra-articular loose bodies and mild synovial inflam-

mation are present. Patients at this stage may not exhibit any 

clinical symptoms [1,2,3,9,10].

Fig. 2 MRI of the hip joint. T2-weighted images in the axial plane. Numerous osteo-

chondral loose bodies in the hip joint cavity

Source: Own.

Fig. 1. X-ray of the shoulder in the AP view. Loose osseous bodies

Source: Own.
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Although synovial chondromatosis is a  disease which is al-

ready well-known and widely recoginised, its preoperative 

diagnosis still poses significant challenges due to nonspecific 

symptoms and its rarity, often leading to delays in treatment 

[13]. Imaging diagnostics play a key role in the diagnostic pro-

cess. Signs of synovial chondromatosis can be sought using 

X-ray (radiography), computed tomography (CT), and magnetic 

resonance imaging (MRI). On X-ray, calcifications may be visi-

ble—typically round, with smooth edges and similar in size in 

primary synovial chondromatosis, while in the secondary form 

they tend to be irregularly shaped (Fig. 1, 2, 3). Diagnosis should 

not be ruled out based solely on X-ray imaging, as in 20–30% 

of cases calcifications appear only in the later stages of the dis-

ease. Clinically, symptoms may appear months or even years 

before calcifications become visible. Non-calcified nodules may 

be present within the joint or bursa, often leading to joint effu-

sion [1,8,11]. Computed tomography (CT) is a significantly more 

sensitive method for detecting synovial chondromatosis and 

provides the best visualization of the intra-articular location of 

loose bodies. An additional advantage of CT is its ability to de-

tect both calcified and non-calcified intra-articular bodies. CT 

also allows for the assessment of joint surfaces and the struc-

tures adjacent to the joint. Magnetic resonance imaging (MRI) 

is recommended for all patients with synovial chondromatosis.

The signal intensity of intra-articular loose bodies depends 

on the degree of their calcification. In T1-weighted images they 

typically show low signal intensity but higher than that of mus-

cle tissue. In T2-weighted images they usually exhibit high sig-

nal intensity which is characteristic of the high water content 

in cartilage, with signal voids corresponding to calcifications. 

MRI also reveals changes in soft tissues adjacent to the joint, 

bone marrow involvement, and possible infiltration of nerves 

and blood vessels. Additionally, MRI provides the most accurate 

visualization of the presence of free fluid within the joint cavity 

[1,8,10,14] (Fig. 4, 5). Ultrasonography is an alternative diagnos-

tic method to CT and MRI for patients who, for various reasons, 

cannot undergo those examinations. On ultrasound imaging it is 

possible to identify nodules associated with the synovial mem-

brane or intra-articular loose bodies [8] (Fig. 6). The definitive 

diagnosis of synovial chondromatosis is established based on 

histopathological examination [2,3,14]. Histological evaluation 

of intra-articular loose bodies also enables differentiation be-

tween the primary and secondary forms of synovial chondro-

matosis. In the primary form chondrocytes are densely and ir-

regularly arranged and exhibit varying degrees of atypia. In the 

secondary form chondrocytes are also numerous but appear 

homogeneous and regularly arranged. A characteristic feature 

of the secondary form is the presence of fragments of normal 

articular cartilage. Primary synovial chondromatosis tends to be 

more aggressive and is associated with a higher recurrence rate 

[6,12].

In the differential diagnosis of synovial chondromatosis, one 

should consider, among others: synovial chondrosarcoma, pig-

mented villonodular synovitis (PVNS), osteochondritis disse-

cans, crystal-induced arthritis with hydroxyapatite deposition, 

lipoma arborescens, synovial hemangioma, chronic inflamma-

tory conditions including tuberculous arthritis, and rheumatoid 

arthritis [4,6,10,13,14].

Synovial chondromatosis may be a self-limiting disease, and 

in some patients conservative treatment can be effective. Man-

agement may include nonsteroidal anti-inflammatory drugs 

(NSAIDs),modification of physical activity and cryotherapy.

However, the definitive treatment of synovial chondromato-

sis is surgical intervention involving the removal of loose bod-

ies from the joint cavity and partial or complete synovectomy 

[1,10,15]. Surgical treatment is indicated in cases of persistent 

joint swelling and restricted range of motion.

Currently, minimally invasive arthroscopic techniques are 

used in surgical management due to their greater safety and 

shorter rehabilitation time. However, arthroscopy is only feasi-

ble when the diameter of intra-articular loose bodies does not 

exceed 3 mm and they are confined to a  single compartment 

of the joint. In some cases, traditional open surgical procedures 

are necessary [1,2,7,10,15]. Recurrence occurs in 3% to 23% of 

Fig. 3 Ultrasound examination of the hip joint. Intra-articular loose bodies in the right hip joint 

Source: Own (courtesy of Dr. Joanna Staryszak).
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cases, mainly due to incomplete removal of the inflamed synovi-

al membrane and residual intra-articular loose bodies [1,9,10,13].

Conclusions

Imaging diagnostics play a very important role in the recogni-

tion of synovial chondromatosis, however, the definitive diag-

nosis is established based on histopathological examination.

Computed tomography (CT) and magnetic resonance imag-

ing (MRI) are the most effective in visualizing intra-articular 

loose bodies and also allow for the assessment of both intra-ar-

ticular structures and those adjacent to the joint.
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