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Original Article

Lipoma Arborescens on MR Imaging and the Associated
Lesions: A Review of 78 Cases

Cheng-Yuan Lin, Cheng-Ming Chiu, Tsung-Ching Lin, Shun-Lung Li,
Chia-Yi Shang, Yu-Chiang Chen!

Departments of Physical Medicine and Rehabilitation, and !Division of Medical Imaging, Department
of Radiology, Far Eastern Memorial Hospital, New Taipei City.

Objective: To identify the different morphologic patterns of lipoma arborescens (LA) and the associ-
ated lesions on magnetic resonance (MR) imaging and to evaluate their clinical implication.

Methods: We conducted a retrospective review of the MR images and medical records of 78 pa-
tients diagnosed with LA of the knee (h=73) and shoulder (n=5). The diagnosis of LA was confirmed by
the histologic findings in two cases and by the characteristic MR imaging features in the other 76.

Results: A typical pattern of villous lipomatous proliferation of the synovium was identified on MR
imaging in all cases, as a typical frond-like pattern in 38% (30/78) of cases, a dominant mass-like lesion
in 41% (32/78) of cases and mixed type presentation in 21% (16/78) of cases. The associated MR le-
sions in the knee (n=73) were: joint effusion (97%), posterior cruciate ligament tear (69%), anterior cru-
ciate ligament tear (43%), degenerative changes (40%), bone marrow edema (34%), meniscal tear
(32%), synovial cysts (15%), medial collateral ligament tear (13%), osteochondral defect (12%), chon-
dromatosis (6%), patellar subluxation (4%) and discoid meniscus (4%). All cases except two had asso-
ciated pathologies of the knee. The associated MR pathologies in the shoulder (n=5) were: rotator cuff tear
(100%), joint effusion (100%), degenerative changes (80%), subcromial enthesophyte (80%), biceps tendon
tenosynovitis (40%) and probable adhesive capsulitis (40%). LA appeared to be an incidental diagnosis in all
cases. The two cases of LA of the knee managed by synovectomy reported symptomatic recurrence.

Conclusion: The pathognomonic appearance of LA on MR imaging provides for a precise and early
detection of this uncommon lesion. Trauma, degenerative or inflammatory conditions may predispose a
joint to this synovial disorder. Early intervention may be crucial for proper healing and avoidance of joint
deterioration. ( Tw J Phys Med Rehabil 2013; 41(2): 93 - 104 )
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ticular synovial disorder™? characterized by lipomatous

.| INTRODUCTION . proliferation and infiltration of the subsynovial tissue and

the formation of hypertrophic villi.®! This hypertrophied

Lipoma arborescens (LA) is a rare benign intraar- synovium demonstrates a distinctive frond-like pattern
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that is described by the term arborescens, from the Latin
word arbor meaning tree.! The knee joint is most com-
monly involved, although occasionally cases have also
been reported in multiple other synovial joints or loca-
tions. Although the etiology is undetermined, a common
association with trauma, degenerative or inflammatory
conditions of the joint has long been observed.?*! Clini-
cally, patients with this condition usually present with
slowly progressive and painless swelling of the joint for
many years, accompanied by intermittent effusion.

The magnetic resonance (MR) imaging appearance
of LA corresponds to the fatty proliferation of the syno-
vial lesion, enabling a prompt and specific diagnosis.>®!
The widespread use of MR imaging has also led to the
description of an increasing number of LA diagnoses. The
objective of this article is to describe the different mor-
phologic patterns of LA and the associated lesions on MR
imaging and to evaluate the clinical implication of these
findings.

B wmATERIALS AND METHODS [

Between November 2010 and December 2012, a to-
tal of 1529 MR images of unilateral or bilateral extremity
joints including 601 of the knee, 540 of the shoulder and
the remainder of the hip, ankle, foot, elbow, wrist and
hand were made at the Far Eastern Memorial Hospital in
New Taipei City, Taiwan for diagnostic purposes. Of
these, 78 MR diagnoses of LA from unilateral joint
examinations were made in 73 instances (31 females, 42
males) of the knee (n=73) and five instances (2 females, 3
males) of the shoulder (n=5). The mean age of the pa-
tients was 42 years (range 17-78 years) in the knee group
and 61 years (range 54-70 years) in the shoulder group.
The final diagnosis was confirmed by pathologic findings
in two cases with LA of the knee and by the characteristic
MR imaging features in the other 76.

All MR images were interpreted by the same reader,
a radiologist specializing in MR musculoskeletal imaging.
The following MR findings of the knee were evaluated:
villous lipomatous synovial proliferation, mass-like
subsynovial fat deposition, joint effusion, anterior cruci-
ate ligament (ACL) tear, posterior cruciate ligament (PCL)
tear, degenerative changes, meniscal tear, bone marrow
edema, synovial cysts and other findings. The MR images

with LA of the shoulder were evaluated for associated joint
effusion, rotator cuff lesion, degenerative changes and other
findings. The presence of degenerative changes in both joints
was defined as osteophyte formation, cartilage defect (after
exclusion of joint trauma within the last 6 months by history)
and subchondral bone signal changes not associated with
meniscal or ligamentous attachments.

MR imaging was performed on a 1.5-T MR imaging
(MRI) system (Magnetom Avanto 1.5T, Siemens Health-
care, Malvern, PA) with a knee coil and shoulder array
coil. The sequence included T1-weighted turbo spin-echo
(T1-TSE) and proton density (PD) turbo spin-echo with
fat suppression (PD-TSE-FS) sequences in the transverse,
sagittal and coronal planes. In four cases, studies were en-
hanced due to suspected neoplastic lesion of the knee joint.

[ ] RESULTS [ ]

All MR studies showed the morphologic pattern of
intra-articular hypertrophic synovial villi with subsyno-
vial fat deposition. However, 30 (38%) had a typical
frond-like or hypertrophic villous pattern (Figure 1), 32
(41%) had a dominant mass-like lesion (Figure 2), and 16
(11%) had a mixed type presentation (Figure 3).

The lesions of the knee (n=73) were located in either
the lateral recess (56%) or the suprapatellar recess (44%).
All shoulder lesions arose in the subacromial-subdeltoid
bursa (n=5) and one case had a concomitant origin from a
dilated cystic subcoracoid recess (Figure 4). The sub-
synovial components of all lesions had a high signal inten-
sity similar to subcutaneous fat on T1-TSE images and were
of low signal intensity on the PD-TSE-FS image.

The clinical presentations and indications for MR
imaging of patients with LA of the knee are presented in
Table 1. The duration of major symptoms ranged from
two days to 8 months before MR imaging (average: 69.9
days). All of the 5 cases with LA of the shoulder were
referred for MR imaging to rule out rotator cuff lesion.
The clinical characteristics are shown in Table 2.

Past clinical history of the knee group included pre-
vious trauma (n=53), gouty arthritis (n=4), type 2 diabetes
mellitus (n=3), rheumatoid arthritis (n=1), metastatic knee
pain (n=1) and hemangioma of the knee post radiotherapy
(n=1). Two patients with LA in the shoulder had hypo-
thyroidism before the onset of symptoms.
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Figure 1. (A)Axial T1-TSE image showing distended
suprapatellar bursa containing fluid (asterisk) and a
diffuse villous proliferation of the synovium from the
lateral bursal recess (white arrows) with the same signal
intensity as subcutaneous fat. (B)Sagittal T1-TSE images
depicts the villous frond-like nature (white arrows) of the
fatty tissue. (C)Corresponding sagittal PD-TSE with fat
suppression image confirms the low signal intensity of
the lesion similar to subcutaneous fat (black arrows).

Figure 2. (A)Sagittal T1-TSE image showing a small
nodular mass-like lesion in the suprapatellar pouch
(arrows) with similar signal to fat. (B)Sagittal T1-TSE
image and the corresponding axial T1-TSE image (C)of
another patient showing a larger mass lesion in the lateral
bursal recess (arrows) with similar signal to fat.
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Figure 3. (A)Sagittal PD-TSE with fat suppression image showing mixed mass-like (large arrows) and frond-like (small
arrows) lesions in the suprapatellar pouch similar to fat with concomitant bone marrow edematous change (asterisk). (B)
Sagittal T1-TSE image of another patient showing a large well-marginated mass lesion (large arrows) coexisting with
frond-like morphology (small arrows) in the lateral bursal recess similar to fat.

Figure 4. (A)Coronal PD-TSE with fat suppression image showing a frond-like villous proliferation of the subac-
romial-subdeltoid bursa (arrows) with similar signal to fat. (B)Sagittal PD-TSE with fat suppression image showing
prominent subcoracoid recess with cystic dilatation (asterisk), containing nodular hypertrophic synovial villi with fatty
metaplasia (arrowheads).
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Table 1. Clinical presentations and indications for MR imaging of 73 patients with lipoma arborescens of the knee

Clinical presentations

Number of patients (%)

Joint pain 66(90.4)
Restricted movement 19(26.0)
Palpable effusion 18(24.7)
Chronic or recurrent effusion 13(17.8)
Acute hemorrhagic effusion 4(5.5)
Chronic hemorrhagic effusion 1(1.4)
Soft tissue swelling without effusion 14(19.2)
Instability/giving way 14(19.2)
Intermittent locking 8(11.0)
Palpable mass 7(9.6)
Morning stiffness 5(6.8)
Muscle atrophy/weakness 4(5.5)
Crepitus 4(5.5)
Deformity 2(2.7)
Spasm 2(2.7)
Intermittent clunking 1(1.4)
Trauma prior to knee pain 53(72.7)
Fall, twist or sprain 20(27.4)
Sports-related injury 18(24.7)
Motor vehicle accident 17(23.3)
Prior surgery on the affected knee 8(11.0)
Fracture 4(5.5)
Indications for MR imaging Number of patients (%)
Suspected meniscal tear 17(23.3)
Suspected ACL injury 16(21.9)
Suspected PCL injury 13(17.8)
Suspected OCD or osteonecrosis 8(11.0)
Suspected soft tissue tumor 5(6.8)
Residual or new symptoms following surgery 3(4.1)
Prolonged, refractory or unexplained knee pain 3(4.1)
Suspected multiligamentous injury 2(2.7)
Suspected bone tumor 2(2.7)
Suspected intra-articular loose body 1(1.4)
Suspected lateral collateral ligament injury 1(1.4)
Suspected metastatic lesion 1(1.4)
Acute pain secondary to trauma 1(1.4)

ACL: anterior cruciate ligament; PCL.: posterior cruciate ligament; OCD: osteochondritis dissecans.
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Table 2. Characteristics of 5 patients with lipoma arborescens of the shoulder

Case
1 2 3 4 5

Age(yr)/Sex 59/M 58/M 54/F 70/M 63/F
Side Left Left Right Right Right
Symptoms/ signs

Weakness of elevation + + + + +

Pain with movement + + - + -

Pain at night + + - + -

Stiffness - - - + .

Crepitus - + -
Duration Several months Few weeks 6 months 2 weeks 3 weeks
Associated MR lesions

SST tear + + +2 +b +

SA/SD-B effusion +* + + +

Degenerative changes - + + + +

Subcromial enthesophyte + + + + -

SCT tear - + + +

IST tear - - - + .

LHBT tenosynovitis - + + -

Probable adhesive + + - - -

capsulitis*

Additional conditions

Hyperlipidemia None

Hypothyroidism

History of shoul-
der contusion

Hyperlipidemia  Hypothyroidism

SST: supraspinatus tendon; SA/SD-B: subacromial/subdeltoid bursal; SCT: subscapularis tendon.
IST: infraspinatus ten%on; LHBT: long head of the biceps tendon.
: Impending rupture; “: Complete rupture; * Presented with concomitant subcoracoid effusion.
: Defined as thickened inferior glenoid recess synovial wall and coracohumeral ligament.

Table 3. Associated MR lesions of 73 patients with

lipoma arborescens of the knee

MR findings Number of patients
(%)
Joint effusion 71(97.2)
Posterior cruciate ligament tear 51(69.9)
Anterior cruciate ligament tear 32(43.8)
Degenerative changes 29(39.7)
Bone marrow edema 29(39.7)
Meniscal tear 24(32.9)
Synovial cyst (Baker's cyst) 11(15.1)
Osteochondral defect 9(12.3)
Medial or lateral collateral ligament 6(8.2)
tear
Chondromatosis 5(6.8)
Patellar subluxation 3(4.1)

Discoid meniscus

3(4.1)

The associated MR findings in the knee from the 78
patients are listed in Table 3. All cases except two had
associated pathology of the knee. In all cases but one, in
which diagnostic arthroscopy revealed the lesion prior to
MR imaging, the findings of LA were incidental.

After MRI assessment, 16 patients received con-
servative treatment, including pain medication, bracing
and rehabilitation program. Some underwent surgery
including arthroscopic surgery on the meniscal or
ligamentous injury (n=8), total knee replacement (n=6)
and Baker’s cyst excision (n=1). The two cases which
underwent arthroscopic synovectomy both showed a
frond-like yellow mass in the suprapatellar pouch.
Histological examination showed papillary growth of
synovial epithelia with extensive subsynovial lipoma-
tous proliferation and focal chronic inflammation
(Figure 5).
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Figure 5. (A) Histological examination showing papillary
growth of synovium with extensive subsynovial lipoma-
tous proliferation. (Hematoxylin and eosin,x100). (B) A
mild mononuclear inflammatory cell infiltration is present
between the adipocytes. (Hematoxylin and eosin,x200)

B DISCUSSION [ ]

LA is a diffuse villous proliferation of the synovium
characterized by replacement of subsynovial tissue by
mature adipocytes. Hallel et al®® suggested the more
descriptive term of villous lipomatous proliferation of the
synovial membrane, to avoid the implication that this is a
neoplastic disorder.

In 1998, a case series of six patients reported a mean
age at diagnosis for LA of 43 years (range 9-68 years) and
found the condition more common in males than in
females.[! Our results were similar: a mean age of 42
years (range 17-78 years) and a slight predilection for
males (females to males: 33:45). A 2013 systemic litera-

ture review of 51 patients by Xue et al showed similar
results (mean age: 37.8 years, range 10-80 years; females
to males: 22:29).1"

We described associations of LA with osteoarthritis,
joint trauma, popliteal cysts, diabetes mellitus, gouty
arthritis, rheumatoid arthritis, hypothyroidism, and neo-
plastic conditions, all of which have been reported be-
fore.B4#1% Other associations have included psoriatic
arthritis,™Turner syndrome, congenital short bowel
syndrome,™? uveitis™! and juvenile spondyloarthropa-
thy.["

Although the etiology of LA is not clearly defined,
the most commonly accepted hypothesis is a nonspecific
synovial reaction to inflammatory or traumatic stimuli
which contributes to secondary LA; the primary type is
both idiopathic and rarer.

In a large series of 33 LA diagnoses by Vilanova et
al,®! LA was almost always associated with other pa-
thologies. They found degenerative changes in 87% of
cases and meniscal tears in 72%. The present study found
greater variety of presentation, with a completely differ-
ent predominance of PCL and ACL tears, trauma seldom
described as an origin of LA.™! Furthermore, we identi-
fied 18 patients younger than 30 years who presented
with only MR ligamentous and meniscal injury in corre-
lation with trauma history. Some of these were given an
MR diagnosis of LA as soon as a few days after an acute
episode of sports injury. Given the reported previous
minor sports injuries among this cohort, we postulate that
either major trauma or chronic minor mechanical insult
can predispose to LA.

On the other hand, the relationship between os-
teoarthritis and LA seemed unclear, since primary LA has
also been suggested to cause secondary osteoarthritis of
the joint.">® To further clarify this connection, among
the 22 cases with associated degenerative changes of the
knee, we excluded the eight cases with coexisting history
of trauma and the two with neoplastic conditions. The
remaining 12 cases presented with other associated
lesions including meniscus tear (100%), bone marrow
edema (75%), PCL tear (67%), ACL tear (58%), and
Baker’s cyst (33%), all of which (except PCL tear) have
been frequently found on MR imaging in advanced
osteoarthritis.'”?  Moreover, unlike in previous case
reports of primary LA causing secondary osteoarthri-
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tis, "> the 12 cases here presented with LA lesions no
bigger than normal. Therefore, our results might be
suggestive that LA is more associated with advanced
rather than early osteoarthritis.

Despite the lack of associated lesions in two cases,
both reported a history of trauma. Taken together, our
series of cases represents a group of adults of widely
ranging age with secondary LA attributable predomi-
nately to trauma or osteoarthritis or both, associations
which were not simply coincidental. Furthermore, among
the five cases of LA involving the shoulder joint which is
even rarer, a common association with rotator cuff tear,
joint effusion, and possible impingement resulting from
degenerative joint alterations and enthesophytes has been
described, thus corroborating the hypothesis that this
entity is a reactive process in the synovium.

LA is a synovial disorder that can arises from the
synovial lining of joint, bursa and tendon sheath of
various locations. This process is usually monoarticular,
most frequently affecting the suprapatellar pouch of the
knee, although cases have been reported in the hand, wrist,
elbow, shoulder, hip, ankle and foot.®*2182% Bilateral
involvement,**2?21 multi-joint disease™**! and ex-
tra-articular presentation?#?! have also been identified.

Our study revealed a slight predilection (56%) for
the lateral synovial recess of the knee joint, a characteris-
tic seldom mentioned in the published literature on LA. In
addition, although a variety of morphological appearances
of LA on MR imaging and a predominance of a diffuse
pattern have been described,®®! our study found a
somewhat different category of three distinct patterns,
most of which involved a dominant mass-like pattern.
Given that the majority of our patients were younger than
40 years (50%) and had a history of trauma (73%), either
sports or motor vehicle accident related, corresponding to
the associated lesions on MR imaging, these differences
may be attributed to diverse biomechanical changes in the
joint resulting from chronic mechanical insult in a young
population.

Patients with LA typically present with
long-standing, slowly progressive swelling of the affected
joint, which may be associated with intermittent effusion,
limited range of motion and pain.! Depending on the
anatomical site of the disease, some may present with
exacerbations related to trapping of hypertrophied villi

between the moving joint; mechanical symptoms such as
locking and instability of the knee have been described by
the same mechanism.’”®! Physical examination findings
include a prominent suprapatellar pouch and joint effu-
sion. Rarely, a soft-tissue mass may be identified on
palpation. Aspirated synovial fluid is negative for crystals,
and cultures of fluid are sterile. However, the superim-
posed ligamentous or meniscal injury of the knee joint
and rotator cuff tear or degenerative changes of the
shoulder in most of our cases made the clinical manifes-
tation more complex so that it was easy to overlook the
diagnosis of LA.

LA has many characteristic imaging findings that al-
low for a confident diagnosis. Radiographs often appear
normal or show radiolucent areas suggestive of fat in the
suprapatellar pouch. There can also be underlying degen-
erative changes or nonspecific bone erosion. Subchondral
bone erosions may indicate synovial invasion.”” Ultra-
sonography shows a hyperechoic, frond-like mass with a
wavelike motion upon dynamic compression and ma-
nipulation, but it is limited in its ability to show the nature
of the content and the relationship with the joint space.?®!

MR imaging is the modality of choice for diagnosis
of LA#5I The characteristic subsynovial hypertrophic
adipose proliferation allows for a precise diagnosis to be
made, especially when T1-weighted and fat-suppressed
sequences are used, since the lesion has fat signal inten-
sity with all pulse sequences. The lesion does not enhance
with intravenous gadolinium. Associated joint effusion or
other pathology is usually seen. The morphological
presentation may be frond-like, mass-like or mixed,
depending on the underlying clinical history and duration
of the disease.

Radiographs help to narrow the differential diagnosis,
which includes pigmented villonodular synovitis (PVNS),
synovial hemangioma, synovial lipoma and synovial
chondromatosis. PVNS has areas of low intensity on T1-
and T2-weighted MR imaging, and it enhances with
contrast, unlike the MR imaging characteristics of LA.
Synovial hemangioma has a low signal on T1-weighted
images, a high signal on T2-weighted images, and char-
acteristic hypointense linear fibrous septa. Synovial
lipoma tends to be infrapatellar, whereas LA has a predi-
lection for the suprapatellar pouch. Synovial chondroma-
tosis is associated with loose body formation, a charac-
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teristic not seen in LA.

The LA lesion we identified seemed smaller than
most reported cases in the literature, a difference we
attribute to the large case series in our study. Since a
minor degree of fatty infiltration of the subsynovial space
is normal in certain parts of the synovial membrane,
particularly in the knee joint, and slight nodular thicken-
ing is a nonspecific finding in the synovium of os-
teoarthritic joints,***Y some cases in our study with one
small single nodular lesion might be interpreted as an
equivocal or insignificant finding. However, these lesions
were found in predominantly younger patients with no
osteoarthritis.

It is also important to distinguish the small, single
nodular type of LA from intraarticular synovial lipoma,
which is similar in appearance but even rarer, since it is
often difficult to discriminate between the two. Grossly,
intraarticular lipoma may be small, solitary polyp-like
masses, round to ovoid in shape, which usually appear
with a short stalk giving a remarkable appearance.l*
Microscopically, the surface of intraarticular lipoma may
be normal or they may lack synovial lining cells. Matsu-
moto et al™! described many vessels present beneath the
capsule of the tumor, accounting for capsular enhance-
ment of the tumor on MR imaging. Neither villous
proliferation of the synovium nor fatty replacement of the
underlying connective tissue was found. Furthermore,
unlike lipoma arborescens, true intraarticular lipomas
arise de novo in that they are unrelated to other joint
disease.

Although characteristic imaging findings can be suf-
ficient to make the diagnosis, biopsy is required for a
definitive diagnosis. We are aware that a major flaw of
our study is the obtaining of histopathological diagnosis
in only two cases.

The symptoms of LA can be temporarily relieved by
local steroid or intra-articular radioisotope injections
(e.9.,Y-90),***! hut complete, open synovectomy is the
treatment  of  choice.’>*® Successful  arthroscopic
synovectomy for LA has been described, particularly in
patients in whom the disease is confined to the anterior
compartment of the knee.™®*® This minimally invasive
method not only reduces soft tissue trauma but also
facilitates post-operative rehabilitation.*”! Postoperative
recurrence is uncommon.

Since most of the patients in this series were lost to
follow up, the correlation of treatment and prognosis to
lesion size of our patients is not conclusive. We also
found that recurrent effusion was frequent in those pa-
tients who had undergone arthroscopic repair of a menis-
cal or ligamentous tear, and excision of Baker’s cyst,
despite their having regained range of motion. One of the
patients who had undergone arthroscopic synovectomy
reported persistent joint effusion and received a second
arthroscopic synovectomy due to residual LA. Since
rehabilitation plays a key role in the treatment of liga-
mentous injury, meniscal injury, osteoarthritis and rotator
cuff tear regardless of surgery, LA may cause focal
impingement, chronic inflammation, arthritic changes™>*®!
and reactive bone erosions®™® which may hinder rehabili-
tation. A treatment plan incorporating early management
of the LA lesion should optimize recovery for those with
associated injuries of the affected joint.

] CONCLUSION [ ]

Although LA is rare, its distinctive features on MR
imaging enable an early and accurate diagnosis. Our
study supports the assertion that trauma and osteoarthritis
may predispose a joint to LA. Clinicians and physical
therapists should be aware of the potential for this condi-
tion, particularly in cases of delay in therapeutic response,
because early treatment may be the key to preventing
destruction of the affected joint. Once LA is diagnosed, a
prompt, in-depth historical correlation is essential to
determine the exact diagnosis, which may be crucial to
long-term recovery.
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pathology)

BHUEE @ PRAGREAT - SERAC B BE U M R B 2R - #ritTh 220 G = B R s — B 21 5%
EEE ¢ (02) 89667000 ## 2214 E-mail : yccfemh@ms8.hinet.net



	Lipoma Arborescens on MR Imaging and the Associated Lesions: A reviewarticle of 78 Cases
	Recommended Citation

	Lipoma Arborescens on MR Imaging and the Associated Lesions: A reviewarticle of 78 Cases
	Authors

	Microsoft Word - 2-2.doc

