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within the articular
space.

� Describe a variety
of intraarticular
masses.

� Recognize the typi-
cal imaging features
of intraarticular
masses.
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Intraarticular masses can be classified as noninfectious synovial prolif-
erative processes (lipoma arborescens, synovial osteochondromatosis,
pigmented villonodular synovitis, rheumatoid arthritis), infectious
granulomatous diseases (tuberculous arthritis, coccidioidomycosis ar-
thritis), deposition diseases (gout, amyloid arthropathy), vascular mal-
formations (synovial hemangioma, arteriovenous malformations), ma-
lignancies (synovial chondrosarcoma, synovial sarcoma, synovial me-
tastases), and miscellaneous (cyclops lesion). Knowledge of articular
anatomy aids the radiologist in localizing masses to the joint space.
Some joints have complex anatomy with contiguous or adjacent bur-
sae, recesses, and tendinous connections from which masses may origi-
nate or into which masses may extend. Many of the diseases causing
intraarticular masses have specific imaging characteristics, especially on
magnetic resonance images, and knowledge of these characteristics will
allow for a more confident diagnosis.
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Introduction
The differential diagnosis for intraarticular
masses is a limited one. Knowledge of articular
and bursal anatomy aids the radiologist in localiz-
ing masses to the joint space and helps in the ex-
clusion of soft-tissue sarcomas from the differen-
tial diagnosis.

Intraarticular masses can be classified as non-
infectious synovial proliferative processes (lipoma
arborescens, synovial osteochondromatosis, pig-
mented villonodular synovitis [PVNS], rheuma-
toid arthritis), infectious granulomatous diseases
(tuberculous arthritis, coccidioidomycosis arthri-
tis), deposition diseases (gout, amyloid arthropa-
thy), vascular malformations (synovial hemangi-
oma, arteriovenous malformations [AVMs]), ma-
lignancies (synovial chondrosarcoma, synovial
sarcoma, synovial metastases), and miscellaneous
conditions (cyclops lesion). Many of the diseases
causing intraarticular masses have specific imag-
ing characteristics, especially on magnetic reso-
nance (MR) images, that allow for a confident
diagnosis. This article reviews simple and com-
plex joint anatomy, describes a variety of intraar-

ticular masses, and presents their typical imaging
findings.

Joint Anatomy
Knowledge of articular anatomy aids the radiolo-
gist in localizing masses to the joint space. This
knowledge is particularly helpful for the diagnosis
of intraarticular masses in complex joints.

The simple diarthrodial joint consists of carti-
lage covering the articular ends of the bones
forming the joint, an articular capsule formed by
ligamentous structures, and a joint space lined
with synovial membrane and filled with synovial
fluid. Of note, the synovial membrane lines all
structures except the articular cartilage. In these
simple joints, identifying intraarticular masses is
not a challenge.

Several other joints (such as the shoulder, hip,
and knee), however, have more complex anat-
omy, with contiguous or adjacent bursae, re-
cesses, and tendinous connections from which
masses may originate or into which masses may
extend (Figs 1, 2).

Although separate from the elbow joint space,
the olecranon bursa is lined with synovial mem-
brane and can be the site of masses that arise from
the synovium. In patients with gout, for example,

Figure 1. (a) Arthrogram of the right shoulder in a patient with calcific bursitis reveals a calcified nod-
ule in the subdeltoid bursa (white arrowhead). Note the normal extension of contrast material into the
axillary recess (black arrowhead), into the subscapular bursa (black arrow), and along the tendon sheath
of the long head of the biceps brachii muscle (white arrow). (b) Anteroposterior radiograph of the right
shoulder in a different patient with synovial osteochondromatosis shows the characteristic calcified nod-
ules. Understanding of the normal joint anatomy is essential to realize that the calcified nodules are intra-
articular in the axillary recess (arrowhead), in the subscapular bursa (black arrow), and extending along
the biceps tendon sheath (white arrow).

106 January-February 2005 RG f Volume 25 ● Number 1

R
a
d
io

G
ra

p
h
ic

s



the olecranon bursa can contain tophaceous de-
posits that appear on conventional radiographs as
a characteristic cloudlike area of increased opacity
posterior to the olecranon.

Connection of the hip joint to the iliopsoas
bursa is found in 15% of the population (1). This
connection can allow a hip joint effusion to dis-
tend the iliopsoas bursa (Fig 3). Distention of the
iliopsoas bursa from intraarticular disease may
produce a mass in the ilioinguinal region that can

simulate a hernia and cause obstruction of the
femoral vein (2).

Similarly, a normal connection between the
ankle joint and the flexor hallicus longus tendon
sheath is seen in approximately 20% of the popu-
lation (3). In patients with septic arthritis of the
ankle, this connection can provide a direct path
for infection to spread into the calf (Fig 4).

Figure 2. Synovial osteochondromatosis of the right knee in a 42-year-old patient.
(a) Lateral radiograph shows multiple calcified nodules (arrow) anterior to the proximal
tibia. (b) Sagittal proton density–weighted MR image demonstrates that these low-signal-
intensity calcified nodules (arrow) are located in the deep infrapatellar bursa.

Figure 3. Coronal (a) and axial (b) short inversion time inversion-recovery (STIR) images demon-
strate bilateral hip joint effusions, with the left effusion being larger than the right. The left hip effusion
fills a distended left iliopsoas bursa (*), and the small right hip joint effusion extends into the right ilio-
psoas bursa (arrow).
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Figure 4. Septic arthritis of the
ankle joint. (a) Anteroposterior ar-
throgram demonstrates contrast ma-
terial extending up the calf (arrow).
Note the sinus track exiting out to
the skin laterally (arrowhead).
(b) Sagittal STIR MR image dem-
onstrates fluid extending up from
the ankle joint into the flexor halli-
cus longus tendon sheath (arrow).

Figure 5. Lipoma
arborescens in a 50-
year-old man with
knee swelling.
(a) Lateral radio-
graph of the knee
reveals fullness of the
suprapatellar bursa
with radiolucent ar-
eas (arrow) sugges-
tive of fat. (b) Sagit-
tal proton density–
weighted MR image
shows a lobulated
mass in the suprapa-
tellar bursa (arrow)
with signal intensity
equivalent to that of
fat. (c) Sagittal pro-
ton density–weighted
MR image with fat
saturation shows loss
of signal of the syno-
vial proliferation (ar-
row) surrounded by
a large joint effusion
extending into the
popliteal bursa (*).
(d) Long-axis ultra-
sound (US) image
shows distention of
the suprapatellar
bursa by a mass with
characteristic frond-
like projections (ar-
rows) surrounded by
a joint effusion (*).
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Noninfectious Syno-
vial Proliferative Processes

Lipoma Arborescens
Lipoma arborescens is a rare intraarticular lesion
characterized by the replacement of the subsyno-
vial tissue by mature fat cells, giving rise to a vil-
lous synovial proliferation. Lipoma arborescens is
usually monarticular and occurs most frequently
in the knee, particularly in the suprapatellar
pouch. Most patients are in the 5th to 7th de-
cades of life. Affected patients usually report a
long-standing, painless, slowly progressive swell-
ing of the joint with recurrent effusions (4). The
exact cause is unknown, but the most accepted
hypothesis suggests that lipoma arborescens rep-
resents a nonspecific synovial reaction to inflam-
matory or traumatic stimuli rather than a neo-
plasm (5). Synovectomy is the definitive treat-
ment. Postoperative recurrence is uncommon.

Lipoma arborescens has many characteristic
imaging findings that allow for a confident diag-
nosis (Fig 5). Radiographs typically show joint
fullness and, frequently, osteoarthritic changes.
These findings are nonspecific, and the diagnosis
can be suspected only when radiolucent areas
suggestive of fat are seen in a joint space. US
demonstrates a hyperechoic, frondlike mass that
bends and waves in real time during joint ma-
nipulation (6). The characteristic subsynovial
hypertrophic adipose proliferation allows for a
precise diagnosis with MR imaging, especially
when T1-weighted and fat-suppressed sequences
are used, since the lesion has fat signal intensity
with all pulse sequences.

Synovial Osteochondromatosis
Synovial osteochondromatosis is a benign monar-
ticular disorder of uncertain cause characterized
by proliferation and metaplastic transformation of
the synovium with formation of multiple cartilagi-
nous nodules. It is twice as common in men and
usually occurs in the 3rd to 5th decades of life.
The knee is the most commonly affected joint,
followed by the elbow, hip, and shoulder. Syno-
vial osteochondromatosis manifests clinically with
joint pain, swelling, and limitation of motion (7).

The disease progresses from an active initial
phase, with synovial proliferation and formation
of intrasynovial cartilaginous nodules, to a final
phase, which is characterized by inactive synovial
disease and persistent nodules, which may break
off into the joint space. The nodules may contain
unmineralized cartilage alone (synovial chondro-
matosis), cartilage and bone, or mature bone with
fatty marrow. Calcification is absent in approxi-
mately 25%–30% of patients (8). Treatment is
surgical synovectomy; however, the recurrence
rate is over 25% (8).

When calcified bodies are present, the radio-
graphic findings of synovial osteochondromatosis
are pathognomonic, consisting of multiple intra-
articular calcified nodules, characteristically uni-
form in size (Fig 6a). Synovial osteochondroma-
tosis may be associated with a small joint effusion,
marginal erosions, and late secondary degenera-
tive joint disease. The MR imaging appearance is
variable and depends on the relative proportion of
synovial proliferation and calcified nodule forma-
tion. Nonmineralized lesions tend to form an

Figure 6. Synovial osteochondromatosis of the wrist. (a) Anteroposterior radiograph of the wrist demonstrates
multiple small, calcified nodules (white arrows) of characteristically uniform size in the radioulnar joint. Note the ero-
sive changes (black arrows) of the distal radius and ulna. (b) Coronal proton density–weighted MR image demon-
strates an intermediate-signal-intensity mass (*) in the radioulnar joint. (c) Coronal T2-weighted image shows that
the mass (*) is hyperintense. On both MR images, note the multiple low-signal-intensity areas (arrowhead), which
correspond to areas of calcification seen on the radiograph.
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intraarticular conglomerate mass that is isointense
relative to muscle on T1-weighted images and
hyperintense on T2-weighted images (Fig 6b,
6c). When the cartilaginous nodules contain cal-
cification, small areas of low signal intensity are
observed with all pulse sequences. Intraarticular
bodies with mature bone and fatty marrow dis-
play low signal intensity of cortical bone peripher-
ally and high signal intensity of bone marrow fat
centrally on T1-weighted images (9).

Pigmented Villonodular Synovitis
PVNS is a benign proliferative disorder of the sy-
novium that may affect the joints, bursae, or ten-
don sheaths. It can appear in either a diffuse (Fig
7) or, less commonly, a focal (Fig 8) form within
the joint (10).

PVNS most often occurs in young to middle-
aged adults. The knee is the most frequently in-
volved joint, followed by the hip, ankle, and
shoulder (11). Local recurrence following surgical
or arthroscopic synovectomy occurs in almost
50% of cases (8). Polyarticular involvement is
extremely rare.

Conventional radiographs of joints affected by
PVNS may appear normal or may demonstrate
periarticular soft-tissue swelling. Joint spaces and
bone mineralization are characteristically pre-
served until late in the disease. Bone erosions are
common in joints with a tight capsule, such as the

hip and ankle. On MR images, the masslike pro-
liferative synovium has a lobulated margin, and it
may be extensive in diffuse PVNS or limited to a
single nodule in the focal form. The lesions tend
to bleed, causing hemosiderin deposition and a
characteristic low signal intensity with all pulse
sequences (12). Areas of high signal intensity on
T2-weighted images may be present and are likely
caused by inflamed synovium or joint effusions
(9).

Rheumatoid Arthritis
Rheumatoid arthritis is a chronic systemic disor-
der that primarily involves the joints and affects
1% of the population worldwide (13). Women are
more commonly affected than men, and most
patients present between the 4th and 6th decades
of life. Rheumatoid arthritis most commonly af-
fects the hands, wrists, and feet (13).

Although the pathogenesis of rheumatoid ar-
thritis is unknown, it is believed that cross-react-
ing antibodies to an unknown antigen are depos-
ited in the synovium, leading to invasion by neu-
trophils and macrophages. This inflammatory
response results in a proliferative, hyperplastic,
and hypervascular synovium called pannus (14).

On conventional radiographs, joints affected
with rheumatoid arthritis have soft-tissue swell-
ing, marginal erosions, periarticular osteopenia,
and diffuse joint space loss. MR imaging demon-
strates intermediate- to low-signal-intensity pan-
nus on T1- and T2-weighted images in the af-
fected joints (Fig 9) (15).

Figure 7. Diffuse PVNS of the knee in a 43-year-old woman. (a) Sagittal proton density–weighted MR
image shows lobulated, masslike synovial proliferation with characteristic low signal intensity. Note the
tibial articular erosions. (b) Corresponding coronal T2-weighted MR images through the anterior right
knee demonstrate massive distention of the suprapatellar pouch by lobulated proliferative synovium with
characteristic low signal intensity because of hemosiderin deposition.
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Infectious Granulomatous Diseases

Tuberculous Arthritis
Musculoskeletal manifestations occur in approxi-
mately 3% of patients with tuberculosis, with
about half of these cases manifesting as spondyli-
tis or Pott disease (16). The remaining musculo-
skeletal tuberculous infections consist of tenosyn-
ovitis, bursitis, and arthritis (17).

Tuberculous arthritis most commonly occurs
in the hip and knee (16). In our experience, tu-
berculous arthritis results from the hematogenous
spread of an active pulmonary or lymphatic focus
of tuberculosis to the synovium; in rare cases,

direct spread from an adjacent focus of osteo-
myelitis can occur.

Radiographic findings suggestive of tubercu-
lous arthritis include monarticular involvement,
soft-tissue swelling, joint effusions, periarticular
osteopenia, and marginal erosions. Joint space
narrowing is unusual because the articular carti-
lage is typically preserved until late in the disease
(18). Computed tomography (CT) and MR im-
aging are helpful in detecting and characterizing
the periarticular abscesses often found in tubercu-
lous arthritis (Fig 10) (19).

Figure 8. Focal
PVNS of the knee
in a 47-year-old
woman. (a) Sagittal
proton density–
weighted MR image
demonstrates a low-
signal-intensity mass
(arrow) in the ante-
rior joint space.
(b) Sagittal T2-
weighted MR image
shows the mass (ar-
row) with character-
istic persistent low
signal intensity.

Figure 9. Rheumatoid arthritis of the ankle in a 61-year-old woman. (a) Anteroposterior radiograph of the ankle
demonstrates a large lytic lesion in the talus (arrow). The lesion was initially thought to be a bone tumor, but the ero-
sions of the fibula (arrowheads) indicate that the primary disease is in the joint. (b) Sagittal T1-weighted MR image
demonstrates a low-signal-intensity lesion (*) in the talus with low-signal-intensity pannus (arrows) in the joint space.
(c) Sagittal STIR MR image demonstrates intermediate-signal-intensity pannus (arrows) and high signal intensity in
the talus representing a large subchondral geode (*).
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Coccidioidomycosis Arthritis
Coccidioidomycosis results from inhalation of the
fungus Coccidioides immitis in endemic areas of
Mexico, South America, and the southwestern
United States. In some persons, disseminated
disease may develop with spread of infection to
the liver, spleen, lymph nodes, and bones.

Joint involvement by coccidioidomycosis ar-
thritis usually occurs in the ankle and knee. Mon-
articular arthritis is most common. In general,
articular infections result from direct extension of

an osteomyelitis focus; direct hematogenous
spread to a joint can occur in rare cases (20).

Radiographic findings of coccidioidomycosis
arthritis are similar to those observed in other
granulomatous articular infections: juxtaarticular
osteopenia, joint effusions, and relatively pre-
served joint spaces until late in the course of the
disease (Fig 11) (21). As with rheumatoid arthri-
tis and tuberculous arthritis, coccidioidomycosis
arthritis can result in synovial rice bodies (Fig
11c), which are detached synovial villi lying
within the joint cavity that resemble grains of rice
and contain coarse collagenous fibers, reticulin,
and elastin (22).

Figure 10. Tuberculous arthritis of the right shoulder in a patient with clinically suspected sarcoma because of a
large rock-hard mass in the shoulder. (a, b) Coronal T1-weighted MR image (a) and T2-weighted image with fat
saturation (b) of the right shoulder demonstrate a humeral head erosion (arrowhead) and a distended joint space
with proliferative synovium (arrow). Note the adjacent large mass (*). (c) Coronal postcontrast T1-weighted MR
image with fat saturation demonstrates that the mass (*) is a fluid-filled collection with an enhancing periphery rather
than a solid tumor. Note the enhancement of the synovium within the joint (arrow) and the marginal erosion (arrow-
head). The combination of a destructive inflammatory arthritis decompressing into the adjacent subdeltoid bursa to
form a cold abscess is typical of tuberculous arthritis.

Figure 11. Coccidioidomycosis arthritis of the knee. (a, b) Coronal T1-weighted MR image (a) and proton densi-
ty–weighted MR image with fat saturation (b) demonstrate a joint effusion and marginal erosions of the proximal
tibia with preservation of the joint spaces. (c) Axial proton density–weighted MR image with fat saturation demon-
strates multiple rice bodies (arrow) within a joint effusion.
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Deposition Diseases

Gout
Gout is a metabolic disorder characterized by hy-
peruricemia that arises from either an increase in
production or a decrease in excretion of uric acid.
Chronic hyperuricemia results in deposition of
sodium monourate within or around the joints.
Tophaceous gout is characterized by the presence
of tophi, local aggregates of urate crystals and
proteinaceous matrix surrounded by an intense
inflammatory reaction. Chronic tophaceous gout
occurs much more frequently in men and usually
is seen in the 5th to 7th decades of life. The most
common locations for tophi include the joints of
the hands and feet (8).

Characteristic radiographic findings of gout
include well-defined erosions with overhanging
edges, preservation of joint spaces, lack of periar-
ticular osteopenia, and soft-tissue nodules. The
lesions usually have intermediate signal intensity
on T1-weighted MR images and intermediate to
low signal intensity on T2-weighted MR images
(Fig 12) (23).

Several inherited enzymatic defects have been
identified as causing hyperuricemia, leading to
gout. Kelley-Seegmiller syndrome results from
partial hypoxanthine-guanine phosphoribosyl-
transferase (HPRT) deficiency, which leads to the
onset of gout in late childhood. Up to 25% of pa-
tients with Kelley-Seegmiller syndrome may have
minor neurologic features, but these children do
not exhibit self-mutilating biting, in contrast to
those with Lesch-Nyhan syndrome in which
HPRT deficiency is complete (24).

Amyloid Arthropathy
Amyloid arthropathy is characterized by the accu-
mulation of amyloid in and around the joints.
There are a large number of unrelated proteins
that can constitute an amyloid fibril, including
immunoglobulin light chains, �2-microglobulin,
serum amyloid A, and calcitonin.

Amyloid arthropathy is most commonly seen
in patients undergoing chronic hemodialysis (and
is caused by elevated serum levels of �2-micro-
globulin) and in patients with plasma cell dyscra-
sia (in these patients, amyloid arthropathy is
caused by elevated serum levels of monoclonal
immunoglobulin light chain fragments) (25). Less
commonly, amyloid arthropathy can be seen in
patients with chronic inflammatory diseases such
as rheumatoid arthritis, familial Mediterranean
fever, and chronic osteomyelitis (caused by
chronically elevated serum levels of an acute-
phase protein, serum amyloid A) (26).

The articular changes of amyloid arthropathy
are bilateral and most frequently affect the shoul-
ders, hips, knees, and wrists (27). Amyloid spon-
dyloarthropathy occurs predominantly, but not
exclusively, in dialysis patients (25).

Characteristic findings of amyloid arthropathy
on conventional radiographs and CT scans in-
clude juxtaarticular soft-tissue masses, periarticu-
lar osteopenia, subchondral cysts, joint effusions,
erosions, and preserved joint spaces (25). On MR
images, amyloid deposits are characterized by low
to intermediate signal intensity regardless of pulse
sequence (Fig 13) (28). The lesions exhibit no

Figure 12. Gout in a 48-year-old man with suspected
osteomyelitis of the first toe. (a) Sagittal T1-weighted
MR image of the first toe demonstrates an erosion with
an overhanging edge (arrow) at the distal metatarsal
head, preserved joint space, and a periarticular inter-
mediate-signal-intensity gouty tophus (*). (b) Sagittal
STIR MR image demonstrates low signal intensity of
the gouty tophus (*).
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paramagnetic effect on gradient-echo MR images,
a finding that is helpful in differentiating amyloid
arthropathy from synovial conditions character-
ized by hemosiderin deposition (eg, PVNS) (9).

Vascular Malformations

Synovial Hemangioma
Synovial hemangioma is a rare benign vascular
malformation that usually affects children and
young adults and occurs predominantly in the

Figure 13. Amyloid arthropathy in a 70-year-old
woman with a 15-year history of dialysis. (a) Anteroposte-
rior radiograph of the knee demonstrates a lytic lesion of
the medial posterior tibia (arrow). (b) Sagittal T1-
weighted MR image reveals distention of the joint space
and popliteal cyst (*) by intermediate-signal-intensity ma-
terial with a pressure erosion of the posterior tibia (arrow).
(c) Sagittal T2-weighted MR image demonstrates fluid as
well as low-signal-intensity amyloid deposits filling the
joint space and popliteal cyst. (Case reprinted, with per-
mission, from reference 28.)

Figure 14. Synovial hemangioma in a 21-year-old woman who complained of a mass above her knee. (a) Sagittal
proton density–weighted MR image of the knee shows an intermediate-signal-intensity mass (arrow) in the suprapa-
tellar bursa that invades the musculature anteriorly. (b) Sagittal proton density–weighted MR image with fat satura-
tion demonstrates the markedly high signal intensity of this synovial hemangioma, a finding that reflects pooling of
blood within vascular spaces. (c) Axial proton density–weighted MR image with fat saturation demonstrates the high-
signal-intensity mass in the suprapatellar bursa that extends anteriorly into the vastus medialis muscle (arrow).
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knee. Patients usually present with joint pain,
swelling, and spontaneous hemarthrosis (29).

Conventional radiographs of a patient with
synovial hemangioma often demonstrate a non-
specific soft-tissue mass. Phleboliths are not un-
common. MR imaging findings of synovial hem-
angioma are frequently pathognomonic, consist-
ing of a lobulated intraarticular mass with
characteristic signal intensity. The mass usually
has intermediate signal intensity on T1-weighted
images, and its marked hyperintensity on T2-
weighted images likely reflects pooling of blood
within vascular spaces (Fig 14). Low-signal-
intensity linear structures seen throughout the
lesion on T2-weighted images are believed to rep-
resent fibrous septa or vascular channels (30).

MR imaging is especially useful in planning
surgical treatment for synovial hemangioma, since
it demonstrates the exact location and extent of
the tumor. Pedunculated and well-circumscribed
masses can be resected arthroscopically, whereas
diffuse lesions require open excision. Recurrence
is common in cases of diffuse synovial hemangi-
oma (31).

Arteriovenous Malformations
AVMs are characterized by an abnormal connec-
tion between arteries and veins. Arterial blood is
shunted to the venous system in a central conflu-
ence of tortuous vessels, called a nidus. Although
AVMs are congenital, they are often not discov-
ered until later in life.

Extremity AVMs are relatively common. They
may be single or multifocal in the extremity, or
they may be diffuse and involve the entire extrem-
ity and adjacent trunk (32). Although they are
less common than extremity AVMs, intraarticular
AVMs can usually be diagnosed with multiple
imaging modalities, which demonstrate a hyper-
vascular lesion with a large feeding arterial vessel.

Klippel-Trénaunay-Weber syndrome is a rare
congenital abnormality characterized by cutane-
ous hemangiomas (nevus flammeus), hypertrophy
of bone and soft tissue, varicose veins, and
AVMs, usually affecting a single limb (Fig 15)
(33). The cause of this syndrome is unknown, but
it has been hypothesized that it may be related to

Figure 15. Klippel-Trénaunay-Weber syndrome in a
25-year-old man. (a) Photograph shows a nevus flam-
meus (arrow) of the left lower extremity. Note the over-
growth of the left leg and foot. (b, c) Axial T1-
weighted (b) and T2-weighted (c) MR images demon-
strate a joint effusion (*) and an intermediate-signal-
intensity AVM in the suprapatellar bursa with a
prominent serpentine signal void (arrow) from a large
feeding artery. Note the large superficial dilated veins
(arrowheads).
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Figure 16. Synovial chondrosarcoma in a 52-year-old man with a swollen knee in whom synovial osteochondroma-
tosis had been diagnosed at biopsy 10 years earlier. (a) Lateral radiograph of the knee demonstrates distention of the
joint space by a soft-tissue mass that contains areas of calcified matrix (arrows). (b) Axial CT scan of the knee dem-
onstrates a large soft-tissue mass (*) in the joint space. Note the erosions of the distal femoral condyles (arrows),
which are less apparent on the conventional radiograph. (c) Axial T1-weighted MR image demonstrates a large lobu-
lated low-signal-intensity mass (*) distending the joint space, with erosion and invasion of the femoral condyles (ar-
rows). (d) Axial T2-weighted MR image obtained more distally demonstrates high signal intensity (*) within the
mass. (e, f) Precontrast (e) and postcontrast (f) sagittal T1-weighted MR images of the knee demonstrate heteroge-
neous enhancement of the infiltrating intraarticular synovial chondrosarcoma (*).

Figure 17. Intraarticular synovial sarcoma in a 25-year-old man. (a) Sagittal proton density–weighted MR image
demonstrates an intermediate-signal-intensity mass (arrow) in the anterior joint space. (b) Sagittal T2-weighted MR
image with fat saturation demonstrates that the mass has high signal intensity (arrow). (c) Sagittal postcontrast T1-
weighted MR image with fat saturation demonstrates enhancement of the mass (arrow). Note the foci of persistent
low signal intensity with all pulse sequences, an appearance consistent with areas of calcification.
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an intrauterine insult during vascular differentia-
tion and invasion of the developing limb bud. The
disease is present at birth, but it may be subtle
enough to go undetected. Patients usually present
in childhood with a unilateral deformed lower
extremity.

Malignancies

Synovial Chondrosarcoma
Synovial chondrosarcoma is extremely rare. It is
not clear whether it arises de novo or from malig-
nant degeneration of synovial osteochondromato-
sis. Like synovial osteochondromatosis, synovial
chondrosarcoma is characterized by metaplastic
transformation of the synovium with formation of
multiple cartilaginous nodules that can calcify
and ossify. It affects patients between the 4th and
7th decades of life and most commonly involves
the knee and hip. Distant metastases usually ap-
pear in the lungs (34).

The radiologic differentiation of synovial chon-
drosarcoma from synovial osteochondromatosis is
difficult. Conventional radiographs usually dem-
onstrate an intraarticular soft-tissue mass, which
may contain calcified bodies (Fig 16a). On T1-
weighted MR images, synovial chondrosarcoma is
often lobulated, with isointense signal; it has hy-
perintense signal on T2-weighted images (Fig
16). When the associated cartilaginous nodules
contain calcification, small areas of low signal in-
tensity are observed with all pulse sequences.
Bone erosions can be seen in both synovial osteo-
chondromatosis and synovial chondrosarcoma
(35).

Synovial Sarcoma
Synovial sarcoma is a mesenchymal neoplasm
that accounts for 10% of all primary soft-tissue
malignant tumors (36). Most synovial sarcomas
are located in the extremities, with two-thirds be-
ing in the lower extremities, particularly around
the knee. Synovial sarcoma is so named because
of its resemblance to synovial tissue at light mi-
croscopy. Despite its name, synovial sarcoma
does not arise from the synovial membrane but
rather from primitive mesenchymal cells in the
extraarticular soft tissues. Fewer than 5% of syno-
vial sarcomas arise within the joint space (37).

Radiographs may demonstrate calcification in
20%–30% of synovial sarcomas (37). These le-

sions usually demonstrate low signal intensity on
T1-weighted MR images and high signal intensity
on T2-weighted images (Fig 17). Cystic areas,
areas of hemorrhage, and fluid-fluid levels are
often seen (36).

Synovial Metastases
The metastatic spread of tumors to the joints and
synovium is a rare manifestation of malignant dis-
ease, despite the highly vascular nature of the sy-
novium. Of tumors metastasizing to the syno-
vium, primary lung cancers do so most frequently
(38).

Metastatic arthritis can involve the synovium,
the joint cartilage, or both. The knee is most com-
monly affected. Diagnosis can be made with ei-
ther cytologic examination of the synovial fluid or
synovial biopsy. Prognosis is generally poor, with
an average survival of less than 5 months (38).

Miscellaneous
Lesions: Cyclops Lesion

The cyclops lesion occurs with an estimated fre-
quency of 1%–9.8% following anterior cruciate
ligament reconstruction (39). Although the pre-
cise cause is unknown, it is believed that uplifting
of fibrocartilaginous tissue during drilling of the
tibia for anterior cruciate ligament reconstruction
serves as a nidus for fibrous tissue deposition.
Pathologically, the lesion consists of central
granulation tissue surrounded by dense fibrous
tissue. The lesion was so named because of its
bulbous appearance and characteristic focal areas
of reddish-blue discoloration (from venous chan-
nels) that resemble an eye at arthroscopy. The
lesion may result in loss of full extension. Surgical
débridement of the lesion results in restoration of
full knee extension (39).

At MR imaging, a soft-tissue mass is seen ante-
riorly or anterolaterally in the intercondylar notch
near the tibial insertion of the reconstructed ante-
rior cruciate ligament. Because of its fibrous con-
tent, a cyclops lesion typically has intermediate to
low signal intensity with all pulse sequences (Fig
18) (40).
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Summary
The differential diagnosis for intraarticular
masses is limited. Anatomic knowledge aids the
radiologist in localizing masses to the joint space.
Familiarity with the typical imaging characteris-
tics as described in this article allows one to make
confident diagnoses of many of the diseases caus-
ing intraarticular masses (Table).
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Imaging Features of Intraarticular Masses

Type of Lesion Key Imaging Features

Noninfectious synovial proliferative processes
Lipoma arborescens Follows fat signal intensity with all MR imaging pulse sequences
Synovial osteochondromatosis Multiple intraarticular calcified nodules, characteristically uni-

form in size
PVNS Low signal intensity on T1- and T2-weighted MR images from

hemosiderin deposition
Rheumatoid arthritis Uniform joint space narrowing, marginal erosions, pannus

Infectious granulomatous diseases
Tuberculous arthritis Preserved joint spaces, marginal erosions, pannus, rice bodies
Coccidioidomycosis arthritis Preserved joint spaces, marginal erosions, pannus, rice bodies

Deposition diseases
Gout Preserved joint spaces, overhanging edges, tophi
Amyloid arthropathy Preserved joint spaces, marginal erosions, juxtaarticular amyloid

deposits with intermediate to low signal intensity on T1- and
T2-weighted MR images

Vascular malformations
Synovial hemangioma Lobulated mass with hyperintense signal on T2-weighted MR

images, phleboliths
AVM Flow voids in enlarged feeding arteries on MR images

Malignancies
Synovial chondrosarcoma Lobulated mass with calcifications
Synovial sarcoma Calcifications, cystic areas, hemorrhage, fluid-fluid levels
Synovial metastases Nonspecific

Miscellaneous
Cyclops lesion Focal fibrous tumor in anterior joint space of knee, with intermedi-

ate to low signal intensity with all MR imaging pulse sequences
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