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Extra-articular synovial osteochondroma of the Hoffa's fat pad
involving the patellar tendon: A case report and literature review
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Abstract. Synovial osteochondroma (SO) is a relatively
uncommon tumor affecting the synovial joints that is
characterized by the development of hyaline cartilage from
the synovial membrane. The basic pathophysiology of SO
is thought to be the metaplastic change of the synovium to
hyaline cartilage. Large extra- or para-articular lesions in
the Hoffa's fat pad are relatively uncommon. A 56-year-old
woman complained of knee pain associated with a large
lesion on the anterior of the right knee. She also had restricted
range of motion in the knee. Examination revealed an elastic
hard 8x9-cm lesion involving the patellar tendon. Computed
tomography and magnetic resonance imaging demonstrated a
mosaic-intensity mass lesion in the inferior side of the Hoffa's
fat pad as well as the patellar tendon. The patient underwent
needle biopsy. Histological analysis revealed a solitary SO.
There were no atypical features suggestive of malignancy
and the mass was resected marginally. The patient had no
recurrence or knee functional disorder 3 years postoperatively.
There are no reports of SO involving the patellar tendon with
restriction of range of motion. Removal of the mass lesion for
management for SO, as in the present case, is unusual. To the
best of our knowledge, this is the first case of extra-articular
SO in the Hoffa's fat pad involving the patellar tendon causing
a restriction of range of motion of the knee. Marginal surgical
resection improved knee function.

Introduction

Synovial osteochondroma (SO) is a relatively uncommon
disorder characterized by the development of hyaline cartilage
tissue from the synovium (1). It typically presents as knee
arthropathy, and is thought to arise from a metaplastic process
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on the synovial membrane (2). This cartilaginous tissue may
form loose bodies in the joint and become symptomatic (3).
Malignant transformation to chondrosarcoma is uncommon
but has been described (4). SO usually involves the joints, such
as the knee, hip, ankle, elbow, wrist, and shoulder joints (5).
Extra-articular lesions are relatively uncommon and mainly
observed in a synovial sheath or the bursa of the foot or
hand (6). Large extra-articular lesions of the Hoffa's fat pad
are rare. The present study presents a case of extra-articular
SO of the right knee in a 56-year-old woman. This is the first
case of large extra-articular SO involving the patellar tendon
with restriction of range of motion in the knee.

Case report

A 56-year-old woman presented at Kindai University Hospital
(Osaka, Japan) with a 2-year history of knee pain associated
with an enlarging mass on the anterior of the right knee. She
had only a past medical history of a benign breast tumor.

Examination of the right knee joint revealed an 8x9-cm
elastic hard mass lesion on the anterolateral right knee. The
patient had restricted range of motion (0-130 degrees) of the
knee, and deep flexion aggravated the pain. Her inflammatory
markers were normal. Radiography showed enhancement of
soft part shadows and calcification at the Hoffa's fat pad (data
not shown). Bone scintigraphy showed abnormal accumulation
in the front of the right knee in the early phase that decreased
in the delay phase (Fig. 1A). Computed tomography showed
an iso- to low-intensity mass involving the patellar tendon at
the Hoffa's fat pad lesion with calcification (Fig. 1B and C).
T1-weighted magnetic resonance imaging (MRI) showed an
iso-intensity mass (Fig. 1D and E), and T2-weighted MRI
showed a high-intensity mass (Fig. 1F and G). We conducted
needle biopsy. The histology showed synovial tissue and chon-
drocyte tissue fragments (data not shown). No malignancy was
detected. The patient underwent marginal resection. Adhesion
to the tissue surrounding the tumor mass was confirmed.
The tumor mass also adhered to the patellar tendon, and we
released the adhesion of the tumor mass and patellar tendon. It
was easy to release the tendon from the tumor.

After the surgery, the patellar tendon was not damaged
(Fig. 2A). The excised specimen showed an elastic, hard,
white-yellow covering (Fig. 2B). Hematoxylin and eosin
staining showed hyaline cartilage and trabecular bone
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Figure 1. Bone scintigraphy. (A) Bone scintigraphy showing abnormal
accumulation in the front of the right knee in the early phase that decreases
in the delay phase (red arrow). Calcification is evident at the site of the
Hoffa's fat pad. (B) Coronal section and (C) sagittal section of computed
tomography. The tumor mass is observed in front of the knee (C and D).
(D and E) T1-weighted and (F and G) T2-weighted magnetic resonance
images (MRIs). (D and E) T1 MRI showing low-intensity mass. (F and G) T2
MRI showing a high-intensity mass.
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Figure 2. The surgical site findings after tumor resection. (A) There is
no injury observed in the patellar tendon (red arrow). (B) The resected
specimen shows a white-yellow covering. (C and D) Hematoxylin and
eosin staining showing hyaline cartilage and trabecular bone formation.
(C and D) Osteoblasts lined up along the trabecular bone and scattered
osteoclasts. (C and D) Spindle-like cell proliferation is observed between
the trabeculae. (C) Magnification, x100. (D) Magnification, x200. Scale bar,
100 ym. (E) Knee sagittal radiography after surgery. The patellar tendon is
intact (red arrow).

formation (Fig. 2C and D). Osteoblasts lined the trabecular
bone, and scattered osteoclasts were observed (Fig. 2C and D).
Spindle-like cell proliferation was observed between the
trabeculae (Fig. 2C and D). We diagnosed SO by the histo-
logical findings. Radiography after surgery confirmed that

there was no damage to the patellar tendon (Fig. 2E). The
range of motion had improved (0-145 degrees), and the knee
pain during deep flexion disappeared.

Discussion

Extra-articular SO often occurs at the site of the Hoffa's fat
pad (7). However, extra-articular SO involving the patellar
tendon has not been previously reported. To the best of our
knowledge, this is the first case of extra-articular SO involving
the patellar tendon.

The etiology of para-articular osteochondroma has not
been clarified (8). Metaplasia from extra-synovial mesen-
chymal cells can be the origin of osteochondroma (8).
Repeated trauma can also cause metaplasia (9,10). Moreover,
SO of the Hoffa's fat pad is considered the final stage of inflam-
mation after injury (11). The possibility of existence of occult
injury history of the Hoffa's fat pad was also considered in
the present case. The differential diagnosis of SO in this loca-
tion includes para-articular osteochondroma, Hoffa's disease,
and primary chondrosarcoma (12). Extra-articular synovial
osteochondroma should be differentiated from para-articular
osteochondroma of the infrapatellar fat pad (13). On histologic
examination, hypercellular hyaline cartilage arising from the
synovium is detected, and nuclear atypia is common. Benign
synovial chondromatosis can be difficult to differentiate
histologically from low-grade chondrosarcoma; some features
more suggestive of malignancy include cartilaginous cells
in sheets rather than clusters, myxoid changes, and the pres-
ence of necrosis (1-3). However, no definitive criteria for the
diagnosis of malignancy exist. In the present case, no clear
malignant findings were detected.

We observed calcification by radiography, which is
common in such cases (14-16). Computed tomography or
MRI more commonly lead to characterization of the lesion
and can be diagnostic. Non-calcified and calcified lesions may
be differentiated on MRI because non-mineralized chondro-
mata are isointense on T1-but hyperintense on T2-weighted
images (17), as observed in the present study.

With regard to the treatment of SO, marginal resection is
preferable when possible (4,5). Over-wide surgical treatment
should be avoided (18). Our patient underwent marginal
resection and has a good prognosis without functional
disorder. If restriction of knee range of motion is observed, as
in the present case, resection should be performed as early as
possible. Long-term follow-up is crucial because of the high
rate of recurrence and risk of malignant transformation (19).

Similar tumors have been reported in recent years (15,16).
Both cases originated from the Hoffa's fat pad and caused knee
pain. One patient demonstrated an impingement of the knee
joint (15). However, unlike our case, the tumors in both cases
did not show involvement of the patellar tendon. Based on
these findings, the present case was more advanced than those
limited to the Hoffa's fat pad. Therefore, the present case is
unique in that it demonstrates that advanced cases with patellar
tendon involvement may be cured by marginal resection.
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