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SOFT TISSUE CHONDROMA OF HOFFA'S FAT PAD

M.l. Ingabire, FEC. Deprez, A. Bodart, T. Puttemans'’

We report mutimodal imaging findings of an extraskeletal chondroma of the Hoffa’s fat pad. Plain radiographic or CT
scan studies demonstrate a large soft tissue mass with calcifications and central ossification, characteristic features
of these tumors. Magnetic resonance (MR) imaging shows heterogeneous signal due to polymorphic histopatholog-
ical appearance. Correlation between MR imaging and plain film or CT findings is essential to restrict differential
diagnosis. The knowledge of this particular pathology is the key to the diagnosis.
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Case report

A 64-year-old female presented
with chronic pain at the anterior and
inferior part of her right knee. There
was no history of relevant trauma.

Initial MRI showed a well delimit-
ed mass lesion (4 x 2,7 x 4,6 cm) in
the infrapatellar fat pad (IFP), dis-
placing the patellar tendon forward.
On T1-weighted spin-echo (SE)
sequence, signal intensity was most-
ly intermediate (similar to adjacent
muscle) (Fig. 1A) with some areas of
high signal, corresponding to fatty
bone marrow. On T2-weighted spin
echo sequence, signal intensity was
overall high, corresponding to chon-
droid matrix (Fig. 1B). On both
sequences, curves of very low signal
were related to calcified or ossified
parts. Enhancement areas were seen
on fat-suppressed (FS) T1-weighted
after intravenous contrast adminis-
tration (Fig. 1C).

A lateral radiograph of the knee
(Fig. 2) showed an infrapatellar
ossified mass, independent from
adjacent bony structures.

Ultrasound revealed a well defined
hypoechoic lobulated mass with
central hyperechoic linear interfaces
due to focal ossifications (Fig. 3).

On CT, the lesion contained
central and peripheral areas of
ossification and several zones of
calcification surrounded by hypo-
dense tissue (Fig. 4).

Based on these morphological
features, the diagnosis of a soft tis-
sue chondroma was made, which
was confirmed by surgical resection
and histological examination. A well-
circumscribed cartilaginous mass
was found, surrounded by a capsular
fibrous tissue, and mostly composed
of chondrocytes and areas of ossifi-
cation. The microscopic examination
revealed focal areas of myxoid

Fig. 1. — Sagittal T1-weighted SE MR-sequence (A) revealed a well delimited mass of
the Hoffa's fat pad with polymorphic features: global low signal, isointense to muscle,
and high intensity signal areas corresponding to medullary bone (white star). This
mass provoked a bulge of the patellar tendon. Axial T2-weighted image (B) showed the
high T2-signal of the cartilaginous component of the soft tissue chondroma (white
arrows). Axial T1-weighted post-gadolinium (C) revealed some enhancement areas in
the mass (white arrow-heads).

change but no sign of atypia.
Surgical excision was performed
and the follow-up was uneventful.

Discussion

Chondroma are benign tumors
arising mostly from bones (enchon-
droma - osteochondroma or exosto-
sis), infrequently in the soft tissues
(hand, feet) and rarely in para articu-
lar location, most often the knee (1,
2). Three well defined anterior
extrasynovial fat pads are described
within the knee: two suprapatellar,

From: 1. Department of Radiology, Clinique St-Pierre, Ottignies-LLN, Belgium.
Address for correspondence: Dr A. Bodart, M.D., Department of Radiology, Clinique
St-Pierre, Ottignies-LLN, Belgium. E-mail: radiologie @clinique-saint-pierre.be

and one infrapatellar (infrapatellar
fat pad - IFP), the Hoffa's fat pad (3,
4). The IFP is most frequently
involved in this rare occurrence of
extrasynovial intracapsular chondro-
ma.

The pathogenesis of this tumor is
unclear. Para-articular chondroma,
also known as extraskeletal chondro-
ma or soft tissue chondroma, may
be a result of metaplasia from mes-
enchymal cells (2). Some authors
consider it as the end stage of
Hoffa's disease (5) resulting from
acute or repetitive trauma related to
hyperextension, rotational sprains
and also genu recurvatum. First,
trauma induces inflammation and
hemorrhage. Secondly hypertrophy
of the inflamed fat pad predisposes
to crushing and impingement
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Fig. 2. — Lateral radiograph of the knee well demonstrated
arc-like calcifications and ossified areas (black arrow-heads) in
the infrapatellar fat pad, corresponding to variable endochon-
dral ossification predominant in the central areas of the lobulat-

ed mass.

Fig. 3. — Ultrasound showed a well delineated hypoechoic tissue corresponding to
the cartilaginous component of the soft tissue chondroma, with peripheral and central
hyperechoic areas due to peripheral calcifications and central focal ossification (white
arrows) observed on radiographic image (Fig. 2).

between the tibia and femur. Fat pad
impingement may also occur in
absence of prior trauma. At chronic
stage, the hypertrophied fat pad is
colonized by fibrous tissue which
may be transformed into fibrocarti-

lagous tissue. At MRI, soft tissue
chondroma may show enhancement
after gadolinium IV injection, proba-
bly linked to chronic inflammatory
mechanisms. Enhancement does not
imply malignant transformation.

Histologically, soft tissue chon-
droma appears as a lobulated mass
of hyaline cartilage with variable
endochondral ossification (mature
trabecular bone) in the central areas.
Fibrocartilage, myxoid areas and
fibroadipose tissue are equally
observed in variable proportion,
accounting for the heterogeneous
and variable MR appearance.

The literature describes many IFP
tumors or tumor-like lesions such as
primary or secondary synovial
chondromatosis, synovial sarcoma,
para-articular chondroma, Hoffa’'s
syndrome, focal pigmented villo-
nodular synovitis, chondrosarcoma,
lipoma, ganglion cysts and heman-
gioma (4). On isolated MR imaging,
differential diagnosis is large.
Correlation of MR imaging appear-
ances with plain film (6) or CT find-
ings is essential to delineate the
degree of ossification, and to restrict
the differential diagnosis to para-
articular chondroma, synovial chon-
dromatosis or synovial chondrosar-
coma. Ultrasound is not conclusive
for the diagnosis.

Synovial chondromatosis is a
non-neoplasic proliferative and
metaplastic pathology of synovium,
characterized by intra- or extra-
articular multiple nodules consisting
in chondrocyte clusters with some
ossification (7), rather than a single
mass. These nodules are not
confined to the IFP (popliteal fossa —
suprapatellar recess) (2).

Synovial hemangioma is an
intraarticular tumour. Fat-pad or soft
tissues invasion can occur but
without significant mass effect,
unlike soft tissue chondroma (3).
Phleboliths can be associated but
are easily differentiated from chon-
droma calcifications or ossifications.

Soft tissue chondrosarcoma is
extremely rare, arising “de novo” in
most of cases: only twelve per cent
of all chondrosarcomas are devel-
oped in a pre-existing lesion (e.g.
soft tissue chondroma or osteochon-
droma, enchondromatosis (Ollier’s
disease), fibrous dysplasia, Paget’s
disease, irradiated bone or synovial
chondromatosis) (8).  High-grade
tumours show irregular margins.
Calcifications of the tumoral matrix
may be punctate, flocculent, or have
a ring-like pattern, they can be small,
or disseminated, dense or subtle (8).
Their absence is frequent in aggres-
sive types. Differential diagnosis
with benign chondroma is very
difficult, most often impossible.
Stippled calcifications, irregular, thin
or cobweb-like calcifications, rather
than regular arciform calcification or
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Fig. 4. — Axial CT series (A) demonstrated loss of fat density of the Hoffa's fat pad and showed a soft tissue lesion with peripher-
al calcifications (white arrows) and central trabecular ossification area (black or white star). (B) MPR sagittal view, bone window. 3D
volume rendering image (C) is helpful for surgical treatment planning.

well delimitated ossification areas,
can be suspected of malignant
transformation. Ill defined lesion
with blurred margins on MR or CT
series must be alarming.

MRl is an efficient imaging modal-
ity to characterize soft tissue tumors
but will not always allow differentiat-
ing malignant from benign lesions
with absolute certitude (9).
Resection and histological analysis
help to obtain the final diagnosis,
showing signs of malignancy like
increased cellularity and atypical
cells.

Conclusion

IFP chondroma is a rare entity
with specific imaging features, espe-
cially on conventional plain films
and CT.The knowledge of this partic-
ular pathology is the key for the
diagnosis and the differential diag-
nosis. In case of MR first imaging,
correlation with plain film or CT find-
ings is essential to delineate the

degree of ossification and to restrict
the differential diagnosis. Musculo-
skeletal pain assessment should
always start with conventional plain
film imaging.
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