
Synovial chondromatosis is a relatively uncommon monoar-
ticular synovial proliferative disease, in which cartilaginous or 
osteocartilaginous metaplasia occurs within the synovial lining of 
joints, bursae, and/or tendon sheaths. Synovial chondromatosis 
can be classified as primary or secondary type. Primary synovial 
chondromatosis is a rare condition characterized by chondro-
metaplasia of the synovium of unknown cause and usually occurs 
during the third to fifth decades of life1,2). In contrast, secondary 
synovial chondromatosis results from the growth of separated 
particles from articular cartilage or osteophytes in patients with 
joint diseases and synovial irritation, such as degenerative osteo-
arthritis, and occurs mostly in elderly people2).

The differential diagnosis of patients presenting with a solitary 
mass on the infrapatellar fat pad (IFP) is difficult, especially if 
plain radiographs show no evidence of calcification. Magnetic 
resonance imaging (MRI) is helpful in diagnosing patients with 
early phase synovial chondromatosis because it reveals uncalci-
fied nodules and the degree of soft tissue involvement3,4).

We describe here a 76-year-old male histopathologically con-
firmed as having primary synovial chondromatosis, with no 
calcification, of the IFP of the knee joint. To our knowledge, this 
is the first description of primary synovial chondromatosis of the 
knee joint involving only the IFP in a patient >60 years old.

case report

A 76-year-old male presented with a six-month history of pain 
in his right knee joint. The pain occurred insidiously without any 
antecedent trauma. He exhibited no signs of meniscal tear, liga-
mentous injury, or limitation of motion, but had pain on terminal 
extension. He also complained of intermittent pain while walk-
ing, but he denied any pain at rest or constitutional symptoms.

An initial physical examination showed no specific swelling of 
the right knee joint. He experienced anterior knee pain on ter-
minal extension with a limited knee extension of 10o. The patient 
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showed neither ligamentous instability nor positive findings on 
mechanical tests.

Simple radiographs of the knee showed no definite osteoarthrit-
ic change on the tibiofemoal joint or a soft tissue density lesion, 
although small calcification was observed on the suprapatellar 
pouch (Fig. 1). T1-weighted MRI scans of the right knee joint 
showed a lobulated, well-defined mass in the IFP with intermedi-
ate signal intensity, whereas T2-weighted images showed homo-
geneous and relatively high signal intensity but no hypointense 
areas such as calcified nodules or hemosiderin deposits. Both T1 
and T2 weighted images showed that the mass was bisected by 

band-like septa of low signal intensity (Fig. 2).
The patient underwent arthroscopic excision. Conventional an-

teromedial and anterolateral portals were introduced to confirm 
the preoperative MRI findings. Far medial and far lateral portals 
were made to clearly visualize the mass and thoroughly remove 
it arthroscopically. The arthroscopic findings showed a whitish, 
ovoid-shaped mass buried in the IFP (Fig. 3A).

After debridement of some of the fat pad adjacent to the mass, a 
freely movable large-sized mass was exposed (Fig. 3B). The mass 
was completely excised with a punch and shaver and completely 
removed. No damage to the cruciate ligament was found but 
mild osteoarthritic changes, considering the old age, were shown, 
such as minimal meniscus tear and articular cartilage wear. His-
topathological examination of the mass showed unevenly distrib-
uted plump chondrocytes with cellular atypia, some binucleated, 
within irregularly-shaped nests of cells. Neither zonal ring-like 
calcification nor enchondral ossification was observed (Fig. 4). 
These findings were consistent with a diagnosis of primary sy-
novial chondromatosis. At 20-month follow-up, the patient was 
taking part in normal daily activities. 

discussion

The case presented here had unique characteristics in that the 
primary synovial chondromatosis occurred only in the IFP in 
a relatively elderly patient. Synovial chondromatosis in elderly 
patients is usually secondary, developing due to osteochondral 
fragments originating from osteoarthritis. In addition, the ab-
sence of indicators of calcification on plain radiographs made the 

Fig. 1. Lateral radiograph of the right knee showing neither definite cal-
cification nor a soft tissue density lesion.

A B

Fig. 2. Sagittal T1-weighted (A) and T2-
weighted (B) magnetic resonance imaging 
scans. A lobulated mass lesion of inter-
mediate signal intensity was noted in the 
infrapatellar fat pad on the T1-weighted 
image (A) and of high signal intensity on 
the T2-weighted image (B). Both images 
showed a band-like component of low sig-
nal density (white arrows) suggesting that 
this lesion had fibrous septa, resulting in the 
diagnosis of primary, rather than second-
ary, chondromatosis.
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differential diagnosis between primary synovial chondromatosis 
and localized pigmented villonodular synovitis (PVNS) difficult 
in the patient.

Although IFP involvement was observed in 6 of 12 patients 
(50%) with synovial chondromatosis of the knee in the study by 
Helpert et al.5), chondromatosis was confined to the IFP in none 
of these patients, with all having another mass in the suprapatel-
lar pouch and/or popliteal fossa5). Synovial chondromatosis in-
volving the IFP was also found in a 14-year-old girl, but she also 
had a nodular lesion located posterior to the posterior cruciate 
ligament1). 

Only one previous case of synovial chondromatosis involving 
only the IFP has been reported6). It was, however, relatively easy 

to diagnose because plain radiographs showed a calcified tissue 
mass in the anterior aspect of the knee, making MRI unneces-
sary. The diagnosis of the patient was confirmed by a computed 
tomography scan, which showed a calcified nodule extending 
into the IFP. In our patient, however, plain radiographs showed 
no specific abnormal findings around the IFP, such as calcifica-
tion or bony erosion. These findings suggest that the lesion in our 
patient represented an earlier phase of synovial chondromatosis 
than that of the previously described case6), since calcification be-
comes more prominent as synovial chondromatosis progresses. 

Synovial chondromatosis can be classified as primary or sec-
ondary type7), despite difficulties in the differential diagnosis of 
these types because of similar clinic-radiologic findings. The de-

A B C

Fig. 3. (A) Arthroscopic view showing a whitish, ovoid-shaped loose body buried in the infrapatellar fat pad. (B) Debridement of the fat pad tissue 
surrounding the mass allowed the latter to move freely. (C) Articular chondral wear of the tibiofemoral joint was not severe considering the old age.

A B

Fig. 4. (A) Histopathologic results showing uneven spatial distribution of disorganized growth of chondrocytes in a low power field (H&E, ×100). (B) 
High power field image showing crowded, irregularly nested patterns of these chondrocytes with some cellular atypia, but no distinct calcific foci (H&E, 
×400).
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velopment of chondroid foci in the synovial membrane without 
identifiable etiological factors in young patients indicates primary 
synovial chondromatosis. In contrast, secondary chondromatosis 
occurs in relatively older patients and results from the growth of 
particles that have separated from the articular cartilage or os-
teophytes in patients with joint diseases, such as osteoarthritis8). 
Histopathologically, primary synovial chondromatosis is not as-
sociated with any underlying disease, whereas secondary synovial 
chondromatosis is associated with degenerative joint diseases. 
Furthermore, the growth of cartilage cells is more disorganized in 
primary synovial chondromatosis, and the increased numbers of 
chondrocyte are often crowded and nested irregularly9). Cellular 
growth is more organized in secondary synovial chondromato-
sis, with cells often growing in concentric rings arranged in an 
orderly zone of transformation from fibrocartilage to hyaline-
type cartilage through endochondral ossification to bone. Loose 
bodies originating from primary synovial chondrometaplasia can 
themselves initiate secondary synovial chondrometaplasia. For 
this reason, the histologic criteria we have presented constitute 
the only definitive way to differentiate the two conditions. The 
absence of enchondral ossification and the irregular distribution 
of closely packed plump chondrocytes clustering in nodules sug-
gest that our patient likely had primary, rather than secondary, 
synovial chondromatosis, despite his elderly age. 

It is especially difficult to differentiate a localized form of PVNS 
from synovial chondromatosis in patients with a non-cystic, 
noncalcified mass in the IFP. MRI can assist in the differential di-
agnosis of these patients. Plain radiographs of our patient showed 
no calcification or calcified soft tissue mass around the IFP. MRI 
showed that this mass had lobulated borders, with intermediate 
signal intensity on T1-weighted images and high signal intensity 
on T2-weighted images. Although there were no signal voids of 
calcified nodules, the mass showed hypointense septa in both se-
quences, corresponding to areas of fibrosis during the early phase 
of synovial chondromatosis4). Moreover, the mass contained no 
hemosiderin deposits, a characteristic feature of PVNS, although 
these deposits are less notable in the localized than in the diffuse 
form of PVNS. Our MRI findings resulted in a preliminary di-
agnosis of synovial chondromatosis, rather than localized PVNS, 
prior to surgery. 

In conclusion, our findings suggest that primary synovial chon-
dromatosis may occur in elderly patients with anterior knee pain 
and MRI is very useful in diagnosing patients with early phase 
synovial chondromatosis without calcification. 
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