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Synovial chondromatosis (SC) is an uncommon 
disorder of unknown etiology and is characterized by 
metaplasia of the subsynovial cells resulting in mul-
tiple cartilaginous nodules which can lead loose bod-
ies into the synovial cavity.1,2 On the other hand, 
loose bodies in the joint space may be due to a num-

ber of conditions such as rice bodies, tuberculosis, 
secondary to the injury of the joint cartilage, or de-
generation of the cartilage or osteochondritis disse-
cans in patients with rheumatoid arthritis (RA).3 
Because of the differences in prognosis and treatment 
for these entities, attempts have been made to identify 
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ABS TRACT Synovial chondromatosis (SC) is an uncommon disor-
der of unknown etiology and is characterized by the presence of mul-
tiple cartilaginous nodules in the joint synovium or cavity. In this case 
presentation, we aimed to present a rare case of bilateral knee chon-
dromatosis with different phases of Milgram’s classification sec-
ondary to rheumatoid arthritis (RA). A 47 years-old female patient, 
diagnosed with RA for 25 years, was presented with a history of 5 
years knee pain when she was referred to our hospital. She had ten-
derness in her both knees with effusion and limited knee range-of-
motion. Bilateral knee radiographs showed widespread multiple 
calcified loose bodies with variable in size, joint space narrowing and 
osteoporosis. Moreover on bilateral knee magnetic resonance imag-
ing, multiple hypointense and few hyperintense calcified nodules dis-
tributed throughout the joint with lobular contours were observed on 
T1-weighted images and peripheral hypointense central hyperintense 
multiple nodular lesions with an associated effusion were detected in 
the same sections of T2-weighted images. The diagnosis was con-
firmed by pathology following arthroscopic biopsy. SC should be 
considered in the differential diagnosis of patients presenting with a 
persistent arthritis in patients with RA. 
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  chondromatosis 

ÖZET Sinoviyal kondromatozis (SK), etiyolojisi bilinmeyen nadir gö-
rülen bir hastalıktır ve eklem sinoviyumu veya boşluğunda multipl kı-
kırdak nodüllerinin varlığı ile karakterizedir. Bu olgu sunumunda, 
romatoid artrite (RA) sekonder Milgram'ın sınıflamasının farklı fazla-
rında olan, nadir bir bilateral diz kondromatozisi olgusunu sunmayı 
amaçladık. Yirmi beş yıldır RA tanısı olan 47 yaşındaki kadın hasta, 
hastanemize sevk edildiğinde 5 yıllık diz ağrısı öyküsü mevcuttu. Her 
iki diz ekleminde hassasiyet ile birlikte efüzyon ve hareket kısıtlılığı 
vardı. Mukayeseli diz grafilerinde ise değişen boyutlarda, yaygın, mul-
tipl, kalsifiye eklem fareleri, eklem aralığında daralma ve osteoporoz 
görüldü. Ayrıca her iki diz manyetik rezonans görüntülemesinde, T1 
ağırlıklı serilerde multipl hipointens ve az sayıda hiperintens kalsifiye 
lobüler konturlu nodülün eklem boşluğuna dağılmış olduğu gözlendi 
ve aynı kesitlerin T2 ağırlıklı serilerinde eşlik eden eklem efüzyonu ile 
birlikte periferi hipointens, santrali hiperintens multipl nodüler lez-
yonlar saptandı. Tanı, artroskopik biyopsiyi takiben patoloji ile doğru-
landı. SK, inatçı artriti bulunan RA’lı hastaların ayırıcı tanısında dikkate 
alınmalıdır. 
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the features that might aid in differentiating between 
them. 

 Although SC is often a primary event, it may 
develop secondary to arthritis.4 Secondary SC is 
thought to be caused by irritation of the synovial tis-
sue of the affected joint which is also associated with 
degenerative joint disease, trauma, inflammatory 
arthropathies, osteochondritis dissecans, avascular 
necrosis.4,5 The definitive diagnosis is achieved after 
the pathological examination of the synovial tissue. 
Milgram classified the histologic appearances of SC 
into three different phases.2 Metaplasia of the syn-
ovial intima occurs which active synovitis and nodule 
formation is present without calcifications in the first 
phase. The involved joint has nodular synovitis and 
loose bodies which are primarily still cartilaginous in 
the second phase. Finally in phase 3 synovitis gets re-
solved but loose bodies remain which have a ten-
dency to calcify. SC is rarely reported in patients with 
RA.6-9 Nevertheless bilateral SC of knees in patients 
with RA, is even rarer.6,7 To the best of our knowl-
edge, bilateral SC of knees with different phases of 
Milgram’s classification secondary to RA has not 
been reported in the literature thus far. 

In this case presentation, we aimed to represent 
a rare case of bilateral knee chondromatosis with dif-
ferent phases of Milgram’s classification secondary 
to RA. 

 CASE REPORT 

A forty seven years-old female patient, diagnosed 
with RA for 25 years, was presented with a history 

of five years knee pain when she was referred to our 
hospital. On assessment of her musculoskeletal sys-
tem, she had features consistent with chronic RA; 
limited motion of bilateral wrists and metacarpopha-
langeal joints, ulnar deviation of the metacarpopha-
langeal joints and Z-deformity. Moreover she had 
tenderness in her both knees with effusion and limited 
knee range of motion. The patient reported morning 
stiffness lasting for one hour in her both knees. The pa-
tient had no prior injuries to her knees. She had no ex-
traarticular involvement and examination of other 
systems revealed no abnormality.  

Laboratory markers of inflammation including 
erythrocyte sedimentation rate (ESR), and C-reactive 
protein (CRP) levels were slightly higher than nor-
mal limits. Her ESR was 30 mm/h and CRP was 0.7 
mg/dL. Serologic investigation was positive for 
rheumatoid factor and anti-citrullinated protein anti-
bodies. All the other laboratory examination showed 
no abnormality.  

Radiographs of the hand and knees and mag-
netic resonance imaging (MRI) examination of both 
knees were performed. In consistent with physical 
examination, bilateral hand radiographs revealed 
typical features of advanced RA; bilateral radio-
carpal, intercarpal and carpometacarpal joint space 
narrowing, periarticular osteoporosis, demineralized 
carpal bones, erosions in carpal bones and styloid 
process of ulna. On the other hand, bilateral knee ra-
diographs showed widespread multiple calcified 
loose bodies, joint space narrowing and osteoporosis 
as shown in Figure 1. Moreover on bilateral knee 

FIGURE 1: Postero-anterior and lateral X-rays of the knees demostrating bilateral widespread multiple calcified loose bodies, joint space narrowing and osteoporosis.
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MRI, multiple hypointense and few hyperintense 
calcified nodules distributed throughout the joint 
with lobular contours were observed on T1 weighted 
images and peripheral hypointense central hyperin-
tense multiple nodular lesions with an associated ef-
fusion were detected in the same sections of 
T2-weighted images (Figure 2, Figure 3). Based on 
the imaging findings, the patient was felt most likely 
to have SC with different phases of Milgram’s clas-
sification however other etiologies causing loose 
bodies could not be completely excluded. The diag-
nosis was confirmed by pathology following arthro-
scopic biopsy. Histological examination of the 
extracted multiple loose bodies revealed differenti-
ated hyaline cartilage evenly distributed chondro-

cytes and concentric rings of calcification, thereby 
leading to a diagnosis of secondary SC.  

On admission to our clinic, the patient was using 
combination of leflunomide, methotrexate and 
steroids for RA. Since the disease activity was not 
under control, biologic agents were proposed to pa-
tient for the treatment of RA. However the patient re-
fused to use biologics as well as arthroplasty for her 
knees. Currently she is under clinical and radiologi-
cal surveillance. 

 DISCUSSION 

Differantial diagnosis of loose bodies are important 
because each diagnosis required a different treatment 

FIGURE 2: Left knee magnetic resonance imaging (MRI) showing multiple hypointense and few hyperintense calcified nodules distributed throughout the joint with lobu-
lar contours on T1 weighted image and multiple nodular lesions with peripheral hypointense central hyperintense in the same sections of T2-weighted image. a) Left knee 
MRI T1-weighted image; b) Left knee MRI T2-weighted image.

FIGURE 3: Right knee magnetic resonance imaging (MRI) multiple hypointense nodules and few hyperintense calcified nodules with lobular contours were observed in on 
T1-weighted image and peripheral hypointense central hyperintense multiple nodular lesions with an associated effusion were detected in the same sections of T2-weigh-
ted image. a) Right knee MRI T1-weighted image; b) Right knee MRI T2-weighted image.



strategy. The distinction between loose bodies can be 
even more difficult in patients with RA. Understand-
ing the pathology, recognizing the radiographic and 
MRI appearance of secondary SC and differentiating 
it from primary form and other synovial pathologies 
is mandatory for clinical management of these pa-
tients.1 In this case presentation, a rare case with bi-
lateral knee chondromatosis secondary to RA was 
reported and differential diagnosis of this condition was 
discussed. 

Epidemiology of SC is not known but it occurs 
more commonly in males. Although often benign, 
malignant transformation can occur.4 Moreover 
multiple joint involvement is very infrequent in SC. 
The current standard for the treatment of SC is 
arthroscopic or open removal of the loose bodies, 
with complete synovectomy.10 SC is classified as 
either primary or secondary.11 Primary SC results 
from a proliferation of chondrocytes in the synovial 
membrane leading to the formation of cartilaginous 
loose bodies. Secondary SC is associated with me-
chanical or arthritic joint abnormalities which cause 
intra-articular chondral bodies.5 

The clinical symptoms of SC is usually non-
specific and may overlap with other conditions. 
Clinically, all loose bodies and SC secondary to RA 
may present with pain, swelling, and restricted 
range of motion.12 These symptoms may be due to 
either loose bodies, SC itself or secondary RA 
changes. Thus these clinical findings can not give 
additional information for differential diagnosis of 
these diseases. Similarly our patient had pain in her 
both knees with effusion and limited range of mo-
tion. 

Initially, SC may present with an effusion and 
non-calcified loose bodies, so it is also difficult to de-
tect SC by X-ray in the early stages before the carti-
laginous nodules become ossified.13 In a review of 
SC of the hip, it was reported that approximately half 
of SC cases do not initially present with positive ra-
diographic findings.14 In the late stages radiographs of 
the primary SC reveal multiple intra-articular calcifi-
cations of similar size and shape, distributed through-
out the joint, with typical “ring-and-arc” chondroid 
mineralization. In cases of secondary SC, osteochon-

dral intra-articular fragments are also observed. How-
ever, these are fewer in numbers and more variable in 
size suggesting various times of origin as compared 
with the fragments observed in primary disease.11 In 
addition, in the secondary SC, radiologically under-
lying other articular disease can be detected and also 
several rings of calcification may be identified on ra-
diographs, compared with the single ring seen in pri-
mary SC.15 In our case, bilateral knee radiographs 
showed widespread multiple calcified loose bodies 
with variable in size, joint space narrowing and os-
teoporosis which is likely to radiographic findings of 
secondary SC. 

MRI is a useful radiologic method in the early di-
agnosis of the diseases.16 RA can lead to intra-ar-
ticular rice bodies of which MRI appearance were 
similar to that of non-calcified SC. MRI shows 
three different patterns of SC which correlates with 
Milgram’s phases of SC. Homogeneous lobulated 
intra-articular signals isointense with respect to 
muscle on T1-weighted images and hyperintense on 
T2-weighted images are seen in phase 1. In addi-
tion to the above, multiple areas void signals ap-
pear which correspond to the beginning of 
calcification in phase 2. Features of other two 
phases can be seen with multiple foci isointense to 
fat with peripheral low signal rims can be seen in 
phase 3.8 In accordance with these findings our pa-
tient also had multiple hypointense and hyperin-
tense calcified nodules on T1 and T2 weighted 
images reflecting the properties of all three Mil-
gram’s phases. Moreover, advanced imaging 
modalities including MRI may show non-specific 
findings due to similar intensity of loose bodies 
with the synovial fluid. Thus, histologic correlation 
with the radiologic appearance is essential for cor-
rectly diagnosing and treating the SC. 

The histopathological features of loose bodies 
are usually distinctive, whereas the clinical findings 
may be ambiguous.16 Histopathology of SC shows 
fragments a well-differentiated hyaline cartilage 
with focal calcifications, uniform chondrocytes and 
annular calcification surrounding the core tissue. 
Secondary SC can be distinguished histologically 
from primary SC by the reactive, proliferative chon-
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dral bodies that often have a central nidus of non-
neoplastic hypocellular cartilage that grows in con-
centric rings, lack of atypia, and presence of 
fragments of articular hyaline cartilage.11 In accor-
dance with these findings our case showed uniform 
chondrocytes and annular calcification surrounding 
the core tissue leading to a diagnosis of secondary 
SC. 

 CONCLUSION 

The differential diagnosis of loose bodies  
could be made after a detailed history, physical  
examination, and radiologic evaluation in patients 
with RA. However, the definitive diagnosis is 
achieved after histological examination. SC should 
be considered in the differential diagnosis of patients 
presenting with a persistent arthritis in patients with 
RA. 
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