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Abstract

Fat pad impingement syndrome refers to anterior
knee pain caused by hemorrhage, inflammation,
fibrosis and/or degeneration of the anterior
knee fat pads. Symptomatic impingement of the
prefemoral fat pad can be clinically significant
but easily overlooked on magnetic resonance
imaging, unless looked for. It should be evalu-
ated in patients with persistent anterior knee
pain, particulary if accompanied with mechnical
symptoms and lack of intra-articular pathology.

nterior knee pain is one of the most common present-

ing symptoms in orthopedics and primary care. It is

the result of a complex patellofemoral compartment,
whichrispassively.stabilized by manyligaments, tendons, reti=
nacula and ‘osseous morphologies, and actively stabilized by
the quadriceps muscle contractions.' Traumatic, congenital,
and atrophic imbalances to this system of stabilization may
result in abnormal patellar motion leading to chondromalacia
and the painful impingement of surrounding structures.'

Fat pads are one of the most sensitive structures in the knee
due to their extensive innervation and vascularization.” The
anterior knee fat pads are intracapsular extrasynovial space
fillers composed of well-defined adipose and fibrous tissues.
These deformable structures easily adapt to the changing con-
tours of the knee joint during movement, helping to distrib-
ute synovial fluid and acting as protective cushions between
articular surfaces.”

Fat pad impingement syndrome (FPIS) refers to anterior
knee pain caused by hemorrhage, inflammation, fibrosis and/
or degeneration of the anterior knee fat pads, resulting from
alterations in joint mechanics caused by repeated microtrauma,
major trauma, or other causes of patellofemoral instability.**

There are 3 major anterior knee fat pads, any of which
may suffer symptomatic impingement’: anterior suprapatellar,
posterior suprapatellar, and infrapatellar (Figures 1, 2). The
anterior suprapatellar, or quadriceps, fat pad is located above
the patella and posterior to the quadriceps tendon. The in-

frapatellar, or Hoffa’s, fat pad is located posterior to the patellar
tendon and superior to the tibia. The posterior suprapatellar,
or prefemoral, fat pad is anterior to the femur and is separated
anteriorly from the quadriceps fat pad by the suprapatellar
bursa.® Although a rare clinical finding and less known than
the other 2, prefemoral fat pad impingement syndrome has
been described in the ortho-

pedic literature as a known
contributor of knee pain.’
When chronically in-
flamed, adipose tissue can
lead to_the development of
fatty fibrosis, with associ-
ated pain, synovitis, and loss

Figure 1. Sagittal diagram of
the knee illustrating the quad-
riceps (asterisk), prefemoral
(straight arrow), and Hoffa’s
(curved arrow) fat pads. Abbre-
viations: F, femur; P, patella; p,
patellar tendon; Q, quadriceps

) . o tendon; T, tibia.
of range in motion. This is

most common in Hoffa’s and
quadriceps fat pad,*® but can
be located elsewhere in the
knee such as_the"prefemoral
fat pad. Many disease enti-
ties involving the Hoffa’s
and quadriceps fat pads have
been previously described.’
Hoffa’s fat pad alterations

Figure 2. Sagittal proton density (A) and sagittal T2-weighted fat
suppressed (B) MR images show the normal quadriceps
(asterisk), prefemoral (straight arrow), and Hoffa’s (curved arrow)
fat pads. Note: the chevron indicates the suprapatellar pouch.
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Figure 3. Axial proton density (A), axial proton density fat suppressed (B), and sagittal T2-weighted
fat suppressed (C) MR images demonstrate edema within the prefemoral fat pad, with scarring and
mass like protrusion into the suprapatellar pouch (straight arrow), in this patient with symptomatic
prefemoral fat pad impingement syndrome. Note: the asterisk indicates a small joint effusion.

can be associated with anterior cruciate ligament tears, while
quadriceps FPIS is most likely related to altered patellofemoral
biomechanics.” The relationship between anterior knee pain,
abnormal joint movement, and fibro-inflammatory changes
in the prefemoral fat pad has not been clearly and completely
described to date. Although some authors claim that prefemoral
FPIS is less prevalent than Hoffa’s or quadriceps FPIS,® there is
limited literature regarding this condition and therefore it is
usually underdiagnosed.’

Clinical Presentation

Prefemoral FPIS can be debilitating, making early diagnosis
critical to implementing adequate management.” Patients may
reportanterior kneespain proximalite the superiorpole,of the
patella. In addition, intermittent mechanical symptoms can
occur if the/fibrotic fat pad snaps over the [femoral condyles,
typically described as afcatching sensation during motion,’
which is exacerbated by knee extension and prolonged stand-
ing. Clinically, the differential diagnosis is broad, including
meniscal tear, osteochondral lesion, plica syndrome, chon-
dromalacia patellae, quadriceps tendonitis, and patellar dis-
location.

Imaging

Imaging plays an important role in the evaluation of anterior
knee pain and FPIS, particularly in determining the extent
and location of pathology, and in identifying predisposing
factors."? To our knowledge, little has been written about the
imaging of specifically the prefemoral FPIS; however all of the
FPIS share similar imaging characteristics given their histologi-
cal equivalence, varying only in location. Radiographs, ultra-
sound, computed tomography (CT), and magnetic resonance
imaging (MRI) findings have been previously described, but
MRI is the most useful imaging modality overall in diagnos-
ing FPIS.

Prefemoral FPIS is associated with an edematous and en-
larged fat pad,” with superficial non-encapsulated fibrous
changes. It often presents with a mass-like protrusion of fatty
tissue into the suprapatellar pouch and a small joint effusion.®
These findings are most easily evident on MRI, which dem-
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onstrates a prominent fat pad
with low signal in T1-weight-
ed images and high signal in
fluid sensitive sequences, most
pronounced in the anteroinfe-
rior aspect of the fat pad and
along the anterior margin of
the lateral femoral condyle.”
Fluid signal is also seen in the
suprapatellar pouch consistent
with joint effusion (Figure 3).

Fluid intensity within the
anterior knee fat pads and
mass effect on the suprapa-
tellar recess on MRI has been
significantly associated with
anterior knee pain.® Similarly, fat pad hypertrophy,* increased
signal in T2-weighted images due to edema and hemorrhage,
joint effusion and mass effect on the patellar tendon have also
been described in Hoffa’s FPIS.®

In subacute and chronic cases of fat pad impingement,
usually due to continuous and repeated microtrauma, the fat
undergoes fibrosis, and the fibrin and hemosiderin may ap-
pearlow on Tl- and T2-weighted images.® Rarely, chronic fat
pad impingement may cause ossification of the fibrous tissue;
however, this is more common in Hoffa’s FPIS.* Similar to
fibrosis, the ossified tissue may appear low in signal on MRI,
therefore correlation with CT or x-ray is needed for better
differentiation.®

Compared withn€T, MREisuseful invidentifying osteocar-
tilagenous injury and alterations in joint relationships that
can eventually lead to FPIS. Although stillunder investigation,
dynamic cine;MRIL and functional MRI have great potential
as future diagnostic tools in imaging of friction syndromes.’

CT has improved resolution and depiction of fascial bound-
aries,” but is not sensitive in detecting early inflammatory
changes within the anterior knee fat pads. CT has been used
to study the infrapatellar fat pad deformation during motion
with multi-angle 3D images in order to better illustrate muscu-
loskeletal functions and alterations of the knee.’ It has helped
characterize abnormalities such as patellar lateralization or
chondromalacia, which eventually lead to impingement syn-
dromes.* Also, it has been proven useful in differentiating
intra-articular loose bodies from fragmented fat, which may
be equivocal with MRL*

Dynamic ultrasound scanning during isometric quadriceps
contraction with compression of the parapatellar recesses can
help detect small joint effusions. Ultrasound can also help
evaluate fat pad edema and hyperemia, but can be limited in
the evaluation of the prefemoral fat pad due to the overlying
suprapatellar bursa.?

Differential Diagnosis

The imaging differential diagnosis of prefemoral FPIS in-
cludes intra-articular lipoma and lipoma arborescens. These
are easily differentiated using MRI.” Lipoma arborescens is an
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intra-articular process, characterized on MRI by large effusion
and extensive fat signal intensity villous synovitis within the
suprapatellar pouch. Intra-articular lipoma, a rare entity, is
characterized by a fat signal intensity mass with a thin fibrous
capsule that usually shows no internal edema or fibrosis. The
soft tissues surrounding the lipoma are usually normal, com-
pared with FPI where there is edema and fibrosis.

Management

Initial management of prefemoral fat pad impingement is
conservative; ice, anti-inflammatory medications, and modifi-
cation of painful activities are key to decreasing the inflamma-
tion and thereby the size of the impinging fat pad. Quadriceps
and hip flexor muscle stretching can be implemented to de-
crease the downward pressure of the patella on the fat pad.? If
the patient continues to report anterior knee pain, arthroscop-
ic evaluation should be considered. During arthroscopy
a fatty tissue mass-like lesion covered by synovium with a
fibrous connection to the prefemoral fat pad may be found
anteriorly along the distal lateral femoral condyle, protrud-
ing into the suprapatellar pouch.” Both the fat pad and the
mass-like protruding fatty tissue should be resected and sent
for pathology to confirm findings. Postoperatiye follow-
up should result in resolution of symptoms following fat
pad resection.

Conclusion

Symptomatic impingement of the prefemoral fat pad can be
clinically significant but easily overlooked on MRI, unless
specifically. lookedforslt should besevaluated in patients with
persistent anterior knee pain, particularly if accompanied with
mechanical symptoms and lack of intra-articular pathology.
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