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PART A

A 61-year-old male presented to our MRI depart-
ment with sudden onset of pain, swelling, and reduced
active and passive range of motion of the left knee
joint. A knee X- ray was previously performed on a
regular basis and revealed that a lesion imprinted and
abutted the surface of the intercondylar eminences.
An MRI of the knee was performed, findings consisted
of a nodular lesion with dimensions of 1.9 x 1.1 x 2.2 cm
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in the fat pad of Hoffa (Fig.1,2,3), fluid in the suprapa-
tellar bursa (Fig 1,2), and in the knee joint (Fig 2,3), ede-
ma of the biceps femoris muscle (Fig 1) was also noted.

Knee arthroscopy was performed by an orthope-
dic surgeon, the lesion was resected and was sent for
pathologic evaluation. The patient was clinically evalu-
ated post-operatively, there was no pain or discomfort
and any limitations in the joint’s range of motion.
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Fig. 1 Sagittal (A) view, proton - density fat -sat weight imaging and coronal (B) view STIR imaging.

A

Fig. 3 Sagittal (A, B) view T1 pre and post -contrast and axial (C) view T1 fat-sat post-contrast imaging.
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PART B

Diagnosis: Local Pigmented Villonodular Syn-
ovitis (PVNS) of the knee
The arthroscopically resected lesion was patholog-
ically identified as a nodular-local pigmented villo-
nodular synovitis. The lesion located in the fat pad
of Hoffa displayed low SI on T1, high SI on T2 se-
quences with a capsule and several internal septa-
tions with low SI (Fig 1,3). On GRE imaging, the le-
sion exhibited low SI and blooming artifact, reflect-
ing the presence of hemosiderin deposition (Fig.2).
In addition, on T1-weighted post-gadolinium imag-
es a slight peripheral enhancement was observed
(Fig.3). On plain radiographs the lesion abutted and
imprinted the surface of the intercondylar eminences.
Pigmented villonodular synovitis is a rare ag-
gressive neoplastic synovial disease character-
ized by joint effusions, bone erosion and expansion
of the synovium (type of a benign soft tissue tumor
that arises from the thickening and overgrowth of
the synovium) [1]. This kind of synovial hyperpla-
sia leads to the formation of villi and nodules char-
acterized by the deposition of intracellular hemo-
siderin. It does not metastasize to other parts of the
body but can erode the bones and lead to arthritis.
Any joint can be affected but it is most commonly
found in the knee and hip joint. It primarily affects
young adults between the age of 30-40, it is rare in chil-
dren [1, 2]. Given its rarity in pediatric patients, the
diagnosis can be easily delayed and misdiagnosed as a
case of juvenile idiopathic arthritis [3,4].
There are two types of PVNS: Localized PVNS (or
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localized nodular synovitis) and Diffuse PVNS [2,5].

Localized PVNS: The tumor occurs in just one area
of the joint or involves the tendons that support the
joint. This type usually responds well to treatment and
is identified most commonly in the infrapatellar fat
pad. The tumor is usually small, well-circumscribed,
and grows outward in a pedunculated fashion [5].
Diffuse PVNS: The tenosynovial giantcell tumoris more
widespread, involves the entire joint, and therefore
restricts motion. It is considered a more aggressive
entity and its management is more complicated. [5].
As in our case, the diagnosis can be strongly suggest-
ed on MRI rather than radiographs. On T1-weighted
sequences, the heterogenous signal is almost always
seen (intermediate and low) with the low signal re-
flecting the hemosiderin content. GRE sequences are
extremely useful, they reveal the low signal bloom-
ing (hemosiderin’s paramagnetic effect). Gadolinium
is not usually recommended for evaluation, but if ad-
ministered PVNS usually enhances slightly and het-
erogeneously. As mentioned by Murphey et al. some
foci of high T1 signal can be reported by these foci
which likely correspond to entrapment of peri-syn-
ovial fat (as fat is not identified on histopathology
reports) [6].

PVNS, especially the diffuse form, should be differ-
entially diagnosed from any proliferative synovial le-
sion with hemosiderin deposition. The most common
conditions are synovial chondromatosis and hemo-
philiac arthropathy. A thorough history especially
for the aforementioned conditions and a histopatho-
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Fig. 1 Sagittal (A) view, proton - density fat - sat weight imaging demonstrates a nodular shaped mass lesion with high SI
and coronal (B) view STIR imaging.

Fig. 2 Axial view, T2 GRE imaging. Fluid collection is present in the knee joint (blue arrow) and the suprapatellar bursa (red
arrow) Fig A. Notice the extremely low SI which reflects the prominent accentuation of hemosiderin in this local PVNS located
in the fat pad of Hoffa (red square) Fig B.

Fig. 3 Sagittal (A, B) view T1 pre and post -contrast and axial (C) view T1 fat-sat post-contrast imaging. Fig A, B depicted the
round localized mass of low SI located in the anterior knee compartment - fat pad of Hoffa - compatible with localized PVNS.
In Fig B, C the round mass presents slightly heterogenous peripheral enhancement, on post-contrast imaging.
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logic examination led to the diagnosis [7].

PVNS is an pathological joint entity known to radiol-
ogists and while the knee is the most common site of
involvement, it can occur in any joint or synovial-con-
taining structure. Rare sites of location include, the
temporomandibular joint, the apophyseal joints of the
spine but it could also be isolated to a bursa in these
cases. PVNS should be differentially diagnosed by a
primary bone lesion, synovial chondromatosis, rheu-
matoid arthritis and a septic joint. The definitive diag-
nosis is made by excision and tissue sampling [8,9]. R
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