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Abstract
Synovial lipomatosis is a benign proliferative disease of 

the subsynovial adipose which can lead to a variety of 
presentations. Cases of synovial lipomatosis in children 
or adolescents are rare. This case report describes an 
adolescent patient with a rare bilateral presentation 
of synovial lipomatosis. She had been treated for 
years prior to her presentation for juvenile idiopathic 
arthritis. She presented with chronic bilateral knee 
pain, swelling, and mechanical symptoms. Bilateral MR 
imaging demonstrated effusions, hypertrophy of the 
synovium, and polyp-like projections of tissue with the 
same signal intensity as fat which is pathognomonic 
for synovial lipomatosis. Arthroscopic synovectomy 
and extensive debridement of polyp like fat projections 
of the right knee was performed. Histopathology was 
consistent with the synovial lipomatosis diagnosis. 
Postoperatively, the patient was satisfied with her 
outcome with improved pain relief and function in her 
right knee.
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Core tip: This case demonstrates a unique presentation 
of bilateral knee synovial lipomatosis occurring in an 
adolescent. Arthroscopic treatment of this disease can 
yield a successful outcome. This case presentation will 
increase the awareness of this condition and decrease 
the tendency toward delayed diagnoses in the adolescent 
patient.
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INTRODUCTION
Synovial lipomatosis, also known as lipoma arborescens 
or villous lipomatous proliferation of the synovial 
membrane, is a benign proliferation of subsynovial 
adipose. Although this process is more likely reactive 
than neoplastic in origin, it is rare with unknown 
etiology. There is limited literature on this topic to 
guide both diagnosis and optimal treatment of this 
disease[1-11].

Synovial lipomatosis appears to occur at any age, 
with reports of a patient as young as one year old 
with protein energy malnutrition to patients well into 
their eighth decade of life. The most common reported 
cases are in middle aged males. Patients typically 
present with pain and swelling of the affected joint. 
Although it appears to have a predilection for the 
knee, synovial lipomatosis has also been reported in 
the wrist and ankle, indicating that it could be a rarer 
cause of pain in smaller joints[1]. Often times, as seen 
in our patient, it is missed or undiagnosed for many 
years. 

The recommended treatment is complete syno
vectomy either arthroscopically or via formal open 
debridement. The optimal method is debatable but both 
have good reported results despite limited follow up 
outcomes data[2]. Although the location of presenting 
symptoms can be variable, radiologic evaluation and 
histomorphology appear to be relatively consistent. This 
case report provides insight into the presentation, keys 
in diagnosis, and treatment of this rare entity.

CASE REPORT
Our patient is an 18 years old female [body mass 
index (BMI): 42 kg/m2], who presented to our clinic 
with a long standing history of bilateral knee pain, right 
worse than left. Past medical history was significant 
for juvenile idiopathic arthritis (JIA) which had been 
diagnosed clinically nine years prior to presentation and 
was treated by a Pediatric Rheumatologist. She was 
placed on a high dose non-steroidal anti-inflammatory 
drugs and had multiple steroid injections, but was 
not treated with disease modifying antirheumatic 
drugs. She initially had improved pain and symptom 
control with these modalities; however, she eventually 
became refractory to this treatment and her symptoms 
worsened. 

On presentation to our office, the patient’s main 
complaints were chronic swelling with recent onset of 
mechanical symptoms, specifically popping, catching, 
and locking while performing daily activities. She denied 
any trauma to the area. Examination of her knees 
revealed bilateral knee effusions with no instability with 
varus and valgus stress testing. In addition, the patient 
had a negative posterior and anterior drawer and 
Lachman’s maneuver. She had normal patellar tracking 
bilaterally and full active knee range of motion without 
crepitus or clicking. She had no joint line tenderness and 

a negative McMurrays and Apley grind test. X-rays and 
a magnetic resonance imaging (MRI) were obtained. 
Bilateral knee X-rays revealed no degenerative joint 
changes, fractures, avascular necrosis or osteochondral 
lesions. However, the X-rays did demonstrate diffuse 
soft tissue swelling. Bilateral knee MRIs demonstrated 
effusion in the suprapatellar bursa and hypertrophic 
synovium in the right knee worse than left with leaf-
like projections of tissue which has the same signal 
intensity as fat. MRIs were negative for bony, meniscal, 
or ligament pathology bilaterally. MRI findings were 
consistent with synovial lipomatosis. Typical MRI 
findings of this entity include the villous like projections 
into the joint that are the same signal intensity as fat on 
both T1 and T2 weighted images (Figures 1 and 2).

Since the patient had clear MRI findings consistent 
with synovial lipomatosis with continued mechanical 
symptoms and pain after extensive nonoperative 
management, a detailed discussion was done regarding 
surgical treatment options including arthroscopic 
synovectomy of her right knee. 

Patient elected to proceed with arthroscopic 
synovectomy, extensive debridement and biopsy for 
suggested synovial lipomatosis. Intraoperative findings 
demonstrated a significant amount of small lipoma 
nodules throughout the knee joint. These nodules were 
identified in the patellofemoral space, in the medial 
and lateral gutter, and in the medial and anterior 
joint. There did not appear to be any anterior cruciate 
ligament, posterior cruciate ligament, medial or lateral 
meniscal pathology. The articular surface was normal in 
appearance and no signs chondromalacia evident. The 
hypertrophic lipomatous nodules were methodically 
debrided and over 60 cc captured with some sent for 
pathology examination. Gross description revealed 
multiple lobulated tan-yellow soft tissue fragments 
admixed with fibrous tissue. Microscopic description 
demonstrated benign synovial tissue and fragments of 
adipose present beneath the synovial surface (Figure 
3).

The patient was subsequently discharged home 
post-operatively. At her two week follow up, her pain 
was controlled without narcotic medications and 
swelling was improved. She denied any mechanical 
symptoms and had regained much of her range of 
motion. At six weeks follow up she continued to do 
well and began to discuss options for intervention on 
the contralateral side. At the patient’s eight month 
post-operative visit, she had full range of motion of her 
operative knee, denied return of mechanical symptoms, 
and continued to be pain free. The patient’s effusion 
was resolved and her knee was stable on examination. 

DISCUSSION
Synovial lipomatosis is a rare disease which typically 
presents with symptoms of swelling and joint pain[3]. 
Synovial lipomatosis can be differentiated from other 
diagnoses by particular characteristics. When compared 
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to pigmented villonodular synovitis (PVNS), synovial 
lipomatosis can be differentiated by lack of hemorrhage 
and hemosiderin on histology[4]. Hoffa disease is 
limited to the infrapatellar fat pad and is typically post 
traumatic[12]. Thorough knowledge of the differential is 
imperative in attaining the correct diagnosis.

In the setting of joint effusion on exam and synovitis 

on MRI the differential diagnosis includes PVNS, 
focal adipose tissue accumulation in osteoarthritis, 
rheumatoid arthritis, and post-traumatic hypertrophy 
of the infrapatellar fat pad (Hoffa disease)[4]. A clinician 
should have a heightened awareness and consideration 
for synovial lipomatosis when the patient has joint 
pain and swelling, mechanical symptoms, refractory to 
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Figure 1  Right knee magnetic resonance imaging demonstrating 
effusion in the suprapatellar bursa and hypertrophic synovium 
with leaf-like projections of tissue which has the same signal 
intensity as fat. A: Coronal proton density (PD); B: Coronal PD fat 
saturation; C: Sagittal PD; D: Axial T2 fat saturation.
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Figure 2  Left knee magnetic resonance imaging demonstrating 
effusion in the suprapatellar bursa and hypertrophic synovium 
with leaf-like projections of tissue which has the same signal 
intensity as fat. A: Coronal proton density (PD); B: coronal PD fat 
saturation; C:  Sagittal PD; D: Axial T2 fat saturation.
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effusions and knee pain. The etiology is currently 
unknown, although it has been hypothesized that trauma, 
inflammation, rheumatism, developmental, neoplastic, 
or obesity can be implicated. It has been suggested 
that perhaps increased BMI may be a risk factor in this 
disease as was seen in our patient, however there is 
no evidence supporting this correlation[1,6]. This is often 
diagnosed in patients with inflammatory diseases. 
This may be due to higher index of suspicion, a biased 
diagnostic workup, or it may be a true relationship. Either 
way, more research is needed to better understand the 
cause of this disorder, the optimal diagnostic evaluation 
and treatment. 

This case increases awareness of this rare disease. 
This entity may be missed if the clinician does not have 
a high index of suspicion, especially in the setting of 
a young patient with chronic refractory knee pain and 
an otherwise negative work up. If MRI findings are 
consistent with diagnosis of synovial lipomatosis, we 
recommend obtaining a biopsy to verify the diagnosis 
and to consider arthroscopic debridement. Patients can 
expect improved pain relief and decreased mechanical 
symptoms, with good short term results. Our case 
presentation is limited to one individual; however, it 
demonstrates the need for further studies as this is an 
identifiable entity with successful treatment options.

COMMENTS
Case characteristics
An 18 years old female, with a history of juvenile rheumatoid arthritis, presents 
with bilateral knee pain. 
Clinical diagnosis
The patient’s main complaints were chronic swelling with recent onset of 
mechanical symptoms, specifically popping, catching, and locking while 
performing daily activities.
Differential diagnosis
Synovial chondromatosis, pigmented villonodular synovitis, synovial hema­
ngiomatosis.
Imaging diagnosis
Bilateral knee magnetic resonance imagings demonstrated effusion in the 
suprapatellar bursa and hypertrophic synovium in the right knee worse than left 
with leaf-like projections of tissue which has the same signal intensity as fat.

nonoperative management, no evidence of ligamentous 
or meniscal pathology, and the appropriate MRI 
findings. Commonly the laboratory testing is negative 
in this setting and optimal evaluation to diagnose 
this rare disease is MR imaging. The MRI findings are 
diagnostic and help differentiate from a number of 
other pathologies. Common MRI findings for synovial 
lipomatosis are villous or “leaf-like” projections into the 
knee joint diffusely. The signals for the projections will 
match that of fat on both T1 and T2 weighted images[5]. 
This is different from PVNS because it lacks hemosiderin 
deposits which are low signal areas best seen on the 
fast field echo sequence. Rheumatoid arthritis typically 
presents with MRI findings of joint space narrowing, 
synovitis, bony erosion and positive laboratory studies 
for anti-cyclic citrullinated protein and rheumatoid 
factor. Hoffa’s disease is post traumatic in origin and will 
be isolated to hypertrophy of the infrapatellar fat pad. 

Our patient had been initially diagnosed with JIA 
which commonly is a diagnosis of exclusion. Symptoms 
should last more than six weeks and the patient 
should be less than sixteen years old[13]. Rheumatoid 
factor is only positive in about 15% of cases. She was 
treated with high dose non-steroidal anti-inflammatory 
medication and injections; however she had continued 
symptoms of pain and locking, specifically in her 
knees. In these cases, a clinician may consider utility 
of MRI imaging especially given the mechanical 
symptoms to further evaluate intra-articular pathology. 
MRI findings helped distinguish this patient’s JIA 
symptoms with more specific intra-articular pathology. 
Although there is limited literature providing treatment 
recommendations for synovial lipomatosis, our patient’
s clinical improvement and patient satisfaction support 
surgical treatment recommendations. Success with 
arthroscopic synovectomy in this case is consistent 
with previous reported results for both open and 
arthroscopic treatment. Although long term outcomes 
and reoccurrence rates have yet to be reported, review 
of the literature suggests that it is low. 

Synovial lipomatosis is a rare diagnosis, but should 
be considered in the setting of refractory chronic joint 
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Figure 3  Descriptions of benign synovial tissue and fragments of adipose present beneath the synovial surface. A: Villous and nodular fatty projections 
common in synovial lipomatosis (Hematoxylin/eosin, 20 x); B: Synovial tissue with papillary architecture replaced by mature adipocytes with infiltration of lymphocytes 
and plasma cells. (Hematoxylin/eosin, 200 x).
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Pathological diagnosis
Microscopic description demonstrated benign synovial tissue and fragments of 
adipose present beneath the synovial surface.
Treatment
The patient was treated with arthroscopic synovectomy.
Related reports
Synovial lipomatosis is a rare disease of unknown etiology. Cases in children 
and adolescents have been infrequently reported.
Experiences and lessons
This case increases awareness of this rare disease. This entity may be missed 
if the clinician does not have a high index of suspicion, especially in the setting 
of a young patient with chronic refractory knee pain and an otherwise negative 
work up. 
Peer-review
The authors have performed a good study, the manuscript is interesting.
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