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Abstract
Intra-articular masses are not a rare finding in routine imaging. This is particularly true in patients with underlying joint 
diseases such as degenerative arthritis. Nevertheless, concomitant presentation is rather uncommon in imaging studies. The 
authors report an unusual concomitant lipoma arborescens and synovial osteochondromatosis (which has not previously 
been reported in the literature to the best of the authors’ knowledge) in a man in his 60 s with a long-standing history of 
knee osteoarthritis. In this case presentation, we review the differential diagnosis for noninfectious synovial proliferative 
disorders presenting as intra-articular masses, their potential association with underlying joint pathology, and discuss the 
key imaging features and appropriate treatment.
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Introduction

Intra-articular masses are not uncommon radiologic find-
ings whether in asymptomatic patients or discovered in the 
course of joint pain, swelling, locking, or grinding symp-
toms. Benign intra-articular masses can be classified as 
noninfectious synovial proliferative processes, infectious 
granulomatous diseases, deposition diseases, vascular mal-
formations, and miscellaneous conditions [1]. An exam-
ple of such pathology is lipoma arborescens, which is an 
uncommon cause of intra-articular masses that are slowly 
progressive, typically involving the suprapatellar bursa of 
the knee [2]. Another example is synovial osteochondro-
matosis, which is the result of proliferative and metaplastic 
changes in the synovium leading to hyaline cartilage nod-
ules in the joint [3]. Even though lipoma arborescens and 
synovial osteochondromatosis are both commonly described 
in association with degenerative arthropathy, to the best of 

our knowledge, this is the first case of concomitant lipoma 
arborescens and secondary synovial osteochondromatosis 
of the knee reported in the literature. Treating physicians, 
radiologists, and pathologists should be aware that such co-
occurrence of these two pathologies is possible, although 
extremely rare, to prevent potential confusion in achieving 
the correct diagnosis and management in a seemingly com-
plex case.

Case report

A man in his 60 s with a long-standing history of knee osteo-
arthritis presented with worsening right knee pain and pro-
gressive swelling of the joint. At physical examination, mild 
tenderness and restriction of movements were present but no 
other inflammatory signs were observed. The patient was a 
runner for approximately 40 years. There was no history of 
prior surgery, systemic disease, or previous infection. The 
patient was eventually eligible for total knee arthroplasty, 
and a preoperative workup was performed.

Anteroposterior and lateral radiographs of the knee 
showed patellofemoral and tibiofemoral osteoarthritis 
(Fig. 1). They also show multiple intra-articular ossified 
bodies of varied sizes and shapes in the popliteal region of 
the knee as well as in the supra- and infrapatellar regions. 
There was a small effusion and some radiolucent areas of 
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the suprapatellar, prefemoral area, suggestive of fat. CT 
of the right knee demonstrated the fullness of the supra-
patellar pouch with multiple, nodular fat density foci and 
joint effusion (Fig. 2). CT confirmed that the loose cal-
cified bodies were likely intra-articular. Magnetic reso-
nance imaging (MRI) of the knee was requested to further 
evaluate intra-articular pathology. MRI showed a multi-
lobulated mass in the suprapatellar bursa with a signal 
equivalent to that of the fat, advanced tricomparimental 
degenerative arthropathy, and multiple intra-articular ossi-
fied bodies (Fig. 3).

A voluminous ossified mass in the popliteal region 
was also depicted with predominantly high proton den-
sity signal intensity and some areas of intermediate to 
low signal intensity areas on T2-weighted images (Fig. 3). 
These findings were highly suggestive of lipoma arbores-
cens in the suprapatellar bursa and concomitant multiples 
intra-articular synovial osteochondromatosis bodies as 
illustrated in a schematic representation of the knee joint 
(Fig. 4). The patient eventually underwent knee arthro-
plasty. The suprapatellar mass was resected for pathologic 
evaluation. At the time of surgery, a large loose body was 
identified within Hoffa’s fat pad and was excised together 
with the fat pad itself. Significant synovitis with synovial 
hypertrophy was also noted, and a partial synovectomy of 
the knee was also performed. Within the posterolateral 
knee joint recess, a large cartilaginous loose body was 
noted and excised and sent for pathology. As representa-
tively depicted in Fig. 5, the lesion consisted of multiple 
proliferative cartilaginous nodules in variable sizes with 
osseous differentiation on the surface and focal minerali-
zation within the lesion. The cut surface of the specimen 
showed a vaguely multinodular appearance embedded in 
the surrounding synovial tissue. The cartilaginous matrix 

was intensely basophilic. Proliferative chondrocytes 
showed mild atypia, but no mitosis/necrosis was noted. 
The histopathologic features are compatible with synovial 
osteochrondromatosis, also known as synovial chondro-
metaplasia (Fig. 6). The differential diagnosis includes, 
but is not limited to, tenosynovial chondromatosis that 
arises from tenosynovial membranes and intra-articular 
bodies, which were incompatible with the imaging and 
pathologic findings in this case.

Fig. 1   a, b Anteroposterior and 
lateral radiographs of the knee 
show multiple intra-articular 
ossified bodies of varied sizes 
and shapes (arrowheads). 
In addition, note the subtle 
radiolucent foci located in the 
suprapatellar bursa, prefemoral 
area (arrow)

Fig. 2   Sagittal CT of the knee demonstrates multiple fat density nod-
ular foci (arrow) in the suprapatellar pouch associated with joint effu-
sion. Loose ossified bodies are seen in the joint space (arrowheads)
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Discussion

The differential diagnosis for benign intra-articular masses 
in noninfectious and nonsystemic conditions includes lipoma 
arborescens, synovial osteochondromatosis, and pigmented 
villonodular synovitis [1].

Lipoma arborescens is a benign, usually monoarticular 
disorder characterized by the replacement of the subsyno-
vial tissue by mature fat cells and occurs most commonly 
in the knee [2]. This is particularly well seen on MRI as 
villous lipomatous proliferation with masses typically fol-
lowing the signal intensity of fat on all sequences, located 
most commonly in the supra-patellar pouch in the knee. MRI 
including T1-weighted and fat-suppressed sequences is the 
modality of choice for the diagnosis. In our case, the diagno-
sis of lipoma arborescence was made based solely on imag-
ing findings because the histopathological diagnosis was not 
possible due to a lack of specimens. However, MRI findings 
were indeed characteristic of lipoma arborescence. Affected 
patients are usually in the 5th to 7th decades of life. Clinical 
presentation is nonspecific and consists of joint pain and 
swelling. In the secondary lipoma arborescens, background 
degenerative changes and meniscal tears are commonly 
present, while this is not observed in the primary lipoma 
arborescens [4]. Although lipoma arborescens is usually 
monoarticular, bilateral, and polyarticular presentation is 
not uncommon, particularly in the secondary forms. Lipoma 
arborescens can also occur in the extra-articular tissues of 
synovial origin, such as in the bursae and tendon sheaths [5]. 
These are usually related to idiopathic primary forms and 
have been previously reported (e.g., in the subacromial bursa 
of the shoulder, in the bicipitoradial bursa of the elbow, and 
along the periarticular tendon sheaths in the ankle and wrist.

In the largest series of cases, degenerative changes were 
observed in 87% and 97% of lipoma arborescence cases 
[6, 7]. The strong association of lipoma arborescence with 

osteoarthritic joint changes suggests that secondary lipoma 
arborescence reflects a nonspecific synovial response to 
chronic irritation [6]. Lipoma arborescens does not require 
an aggressive surgical treatment unless symptomatic despite 
conservative management. However, in advanced primary 
cases and difficult cases of secondary lipoma arborescens, 
surgery can be considered. The surgical treatment of choice 
for lipoma arborescens is either open or arthroscopic syn-
ovectomy [4].

Synovial osteochondromatosis most frequently involves 
the knee and the hip joints [3]. The clinical presentation 
consists of joint pain, swelling, and limitation of motion. 
Men are more frequently affected than women, usually in 
the 5th decade of life. Primary synovial osteochondroma-
tosis is diagnosed when there is no underlying joint abnor-
mality. It is an uncommon benign neoplastic process with 
hyaline cartilage nodules in the subsynovial tissue of a joint, 
tendon sheath, or bursa. Imaging findings are variable and 
depend on the three phases of the disease [8]. The initial 

Fig. 3   a, b Sagittal proton den-
sity-weighted and T2-weighted 
fat-suppressed MR images 
reveal multiple high signal 
intensity suprapatellar nodules 
(arrow) with a signal decrease 
on fat-suppressed MR images, 
confirming their fat content. The 
large loose body in the popliteal 
area shows signal intensities 
similar to that of bone, consist-
ent with a fully ossified mass

Fig. 4   Schematic representation of the knee with concomitant lipoma 
arborescens and multiple nodules of synovial osteochondromatosis
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phase corresponds to synovial proliferation and formation of 
intrasynovial cartilaginous nodules that eventually detached 
from the synovium forming free intra-articular bodies in the 
transitional phase. The final phase is characterized by inac-
tive synovial disease with persistent loose bodies in the joint 
that are calcified or ossified over time. Radiographs reveal 
multiple intraarticular calcifications of similar size and 
shape, distributed throughout the joint, with typical “ring-
and-arc” chondroid mineralization. CT optimally depicts the 
calcified intraarticular fragments and extrinsic bone erosion. 
MRI findings are more variable, although the typical pat-
tern reveals low-to-intermediate signal intensity with T1 
weighting and very high signal intensity with T2 weighting 
(reflecting the high water content) with hypointense calcifi-
cations. The gross pathologic appearance of primary syno-
vial osteochondromatosis consists of hyperplastic synovium 
covering bluish-white, multilobulated, nodular projections 

of hyaline cartilage diffusely involving the entire joint sur-
face [3, 9–11]. These nodules may be numerous and give a 
“cobblestone” appearance to the synovium. The chondral 
bodies in the joint space, bursa, or tendon sheath are usually 
similar in size and shape, suggesting their origin within a 
similar time frame. Histologically, primary synovial osteo-
chondromatosis is composed of lobules of hyaline cartilage, 
surrounded by synovial lining that is usually attenuated. The 
hyaline cartilage in primary synovial osteochondromatosis is 
often hypercellular with atypical histologic features, includ-
ing multinucleation, nuclear crowding, nuclear enlargement 
and hyperchromasia, and mild myxoid changes. These atypi-
cal features, which would otherwise suggest a grade 1 to 2 
chondrosarcoma, are typically present in primary synovial 
osteochondromatosis [3, 9–11]. Thus, histologic correlation 
with the radiologic appearance (particularly the location of 
the process centered in a joint, bursa, or tendon sheath) is 

Fig. 5   Gross image of the 
resected knee joint nodular 
lesion with multiple nodules 
in various sizes and gray-tan 
smooth surfaces

Fig. 6   Representative histology 
image of knee joint nodules 
displayed hyalinized fibrous 
surface (arrow) and underneath 
proliferative benign chondro-
cytes (asterisks) at high power 
view (hematoxylin–eosin 
stain, × 400 original). Prolifera-
tive chondrocytes showed mild 
atypia, but no mitosis/necrosis 
was noted
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essential for correct diagnosis and treatment strategy [3, 
9–11]. Particularly with long-standing diseases, the lobules 
of hyaline cartilage frequently undergo peripheral enchon-
dral ossification that may progress to contain central yellow 
marrow. Treatment of primary synovial osteochondroma-
tosis is surgical synovectomy with the removal of chondral 
fragments. Local recurrence is not uncommon and ranges 
from 3 to 23% [7]. Malignant transformation to chondrosar-
coma is uncommon. Because local recurrence of primary 
synovial osteochondromatosis is not infrequent, distinguish-
ing recurrent disease from malignant transformation can be 
difficult [3]. However, a rapid increase in the size of the 
lesion in a patient with a known primary disease or a rap-
idly deteriorating clinical course should raise suspicion of 
malignant transformation.

In contrast, secondary synovial osteochondromatosis is 
associated with joint abnormalities, such as mechanical or 
arthritic conditions that cause intraarticular chondral bodies. 
Indeed, our case was a secondary synovial osteochondro-
matosis associated with osteoarthritis and loose bodies of 
different shapes and sizes. Secondary synovial osteochon-
dromatosis can be distinguished histologically from primary 
synovial osteochondromatosis by the reactive, proliferative 
chondral bodies that often have a central nidus of nonneo-
plastic hypocellular cartilage that grows in concentric rings, 
lack of atypia, and presence of fragments of articular hyaline 
cartilage [3, 12]. In addition, there are a smaller number 
of chondral fragments with variable sizes. The underlying 
arthropathy such as osteoarthritis is usually appreciable clin-
ically and radiologically. Secondary synovial osteochondro-
matosis is managed by anti-inflammatory medication with 
the additional management of the inflammatory joint symp-
toms until or unless mechanical symptoms prohibit adequate 
function. At this point, surgical management is indicated to 
improve long-term function and prognoses, and removal of 
joint bodies, as well as arthroplasty or joint reconstruction, 
can be performed [13].

The differential diagnosis includes pigmented villonodu-
lar synovitis and is easily made on imaging. MRI typically 
shows lobulated mass-like synovial proliferation. Because of 
the tendency of the lesions to bleed, pigmented villonodular 
synovitis is characterized by a low signal intensity due to 
hemosiderin deposition. Some areas of high signal intensity 
on T2-weighted images may be present, due to inflamed syn-
ovium or effusion. Intense gadolinium enhancement is com-
mon, reflecting the high vascularity of synovial proliferation. 
A well-defined single nodule in the less common localized 
form has been also described [14]. The knee is the most 
frequently involved joint, but unlike lipoma arborescens 
and synovial osteochondromatosis, pigmented villonodular 
synovitis most often occurs in young to middle-aged adults 
[15]. Local recurrence following surgical synovectomy is 
frequent [14].

These two noninfectious synovial proliferative processes 
(LA and synovial osteochondromatosis) occur most fre-
quently in the knee, particularly when an underlying articular 
disease such as osteoarthritis is present. This case highlights 
the uncommon but possible combination of various types 
of intra-articular masses. With the increasing use of MRI, 
more such cases are likely to be seen. Moreover, understand-
ing and recognizing the spectrum of radiologic appearances 
and their pathologic basis for the primary versus secondary 
lipoma arborescens and synovial osteochondromatosis allow 
improved patient assessment by avoiding misinterpretation 
of these entities as other aggressive articular masses and are 
important to optimize clinical management.
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