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Abstract
We describe a case of extensive symptomatic bilateral lipoma arborescens of the knee in a 19-year-old man who suffered from recurrent
knee effusions for many years. This patient had MRI evidence of progression of disease prior to arthroscopic intervention. He was treated with
bilateral complete arthroscopic synovectomies, demonstrating no evidence of cartilage wear.
Conclusion: Lipoma arborescens is a progressive disease. Timely diagnosis and treatment may prevent disease evolution and sequela.
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Introduction about the etiology and progression of lipoma arborescens. While

Lipoma arborescens is a rare cause of knee joint pain
and effusion. It is characterized by a frond-like, hypertrophic
synovium that may cause symptomatic effusions [1,2]. The
term originates from “arbor,” meaning “tree”, which describes
the gross appearance of the mass. Lipoma arborescens typically
occurs unilaterally in the knee, although cases of bilaterality,
extraarticular disease, and locations distant to the knee joint
have been described [1,3,4]. Hoffa attributed the term “lipoma
arborescens” to Johannes Muller in 1904, referring to adipose
disturbances in the knee joint [5]. In 1953, Arzimanoglu
presented a case of a 19-year-old girl with bilateral symptoms,
diagnosed by open excisional debridement [6].

Today, it is commonly diagnosed through MRI as nodules
with a frondose morphology and hyperintense signal on T1 and
T2 sequences. It is confirmed by histologic analysis as fat cells
beneath the synovial tissue with small amounts of lymphocytes
and plasma cells surrounding capillaries [1]. Little is known

MRI enables both non-invasive diagnosis in symptomatic patients
and incidental discovery of lipoma arborescens in asymptomatic
patients, there is no study to date documenting progression of
disease to prolific pan-compartmental involvement.

Presentation of the Case

The patient was a 19-year-old male referred to our clinic
following six years of recurrent knee effusions and two recent
episodes of left patella dislocation events. He had congenital
transposition of the great arteries, requiring an arterial
switch procedure in infancy and a subsequent aortic valve
replacement at age 9, resulting in long-term use of warfarin
for anticoagulation. Pediatric orthopaedic and rheumatology
specialists had attributed his effusions to be due to hypertrophic
synovium from chronic hemarthroses when they began occurring
in his early teen years. An MRI of his left knee at age 13 showed
arboreal hypertrophy of the infrapatellar fat pad, though at the
time this was not diagnosed as lipoma arborescens (Figure 1)

Figure 1: MRI at age 13 showing sagittal T1 and T2 images with evidence of arboreal proliferation of the infrapatellar fat pad.
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Figure 2: Axial, Coronal, and Sagittal T2 MRI cuts showing expansive geographic involvement of the patient’s left knee at age 19.

Figure 3: Sagittal T1 and Axial PD MRI images showing involvement of the patient’s right knee after presentation.

In addition to cartilaginous injury to the medial facet of the
patella from his dislocations, the new MRI of his left knee revealed
diffuse fatty hypertrophy of his synovium, with villous and
arboreal architecture throughout the knee joint (Figure 2). An
MRI was ordered for his contralateral knee given its non-painful
large effusion showing similar findings of the synovium (Figure
3). Due to the severity of his recurrent effusions and difficulty
performing his job duties in the automotive industry, the patient
elected to have bilateral diagnostic arthroscopies with synovial
biopsies and complete arthroscopic synovectomies.
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Procedure

The patient was admitted to the hospital for bridging
therapy of his anticoagulation. On hospital day #3, he underwent
sequential bilateral knee arthroscopy, beginning with the
left knee, which is described in detail. Once anesthetized, a
physical exam revealed stable ligamentous testing and a grade
3+ effusion. Under tourniquet use, the knee joint was entered
through an anterolateral portal and approximately 150 cc
straw-colored synovial fluids were immediately evacuated. Our
diagnostic arthroscopy ensued, showing a medial patellar facet
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injury with a corresponding loose body in the lateral gutter and,
most impressively, innumerous fatty-appearing villous tumors
projecting from the synovium throughout each compartment of
the joint (Figures 4a & 4b). The cruciate ligaments were normal
appearing, but both menisci were encased in fatty tumors
growing from the capsule into the joint, with the medial meniscus
additionally being subluxated off of the tibial plateau surface.
There was no evidence of cartilage wear on the tibiofemoral
articular surfaces.
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Figure 4a: Arthroscopic image of suprapatellar pouch, showing
diffuse frond-like fatty projections of synovium.
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Figure 4b: Arthroscopic image of the medial gutter, noting the
extensile burden of disease.

Multiple biopsies were taken from the synovial projections
and the capsule itself. Complete arthroscopic synovectomy
and debridement was then performed, which included using
an accessory posteromedial portal for instrumentation to the

posterior compartment of the knee joint (Figure 5). His post-
operative recovery in the hospital was uneventful, and his
Coumadin therapy was resumed. At his 3-week post-operative
visit, the patient had some persistent pain and ongoing effusion,
attributed to surgical hematoma. This effusion resolved slowly;
unfortunately, he did suffer some recurrence of effusions.
Surgical pathology from each knee showed proliferative synovia
with primarily villous architecture of adipose tissue without
atypia (Figure 6). A focal lymphoid reaction was present, and no
pigmentation consistent with pigmented villonodular synovitis
(PVNS) was found (Figures 7 & 8).
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Figure 5: Arthroscopic image of the posterior compartment of
the knee including an arthroscopic shaver introduced through a
posteromedial portal.
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Figure 6: Low power view of the synovial membrane that
demonstrates a villous-like proliferation of the synovium with
papillary projections expanded predominantly by mature
adipocytes and focal areas of stromal fibrosis, vascular
congestion, and a dense chronic inflammatory infiltrate
(hematoxylin-eosin, 1x).
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with focal lymphocytic aggregates (hematoxylin-eosin, 11x).

Figure 7: Medium power view showing a chronic inflammatory infiltrate characterized by diffusely scattered plasma cells and lymphocytes
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Figure 8: High Power view of subsynovial benign, mature adipocytes without atypia and hyperplastic synovial lining (hematoxylin-eosin,

Discussion

To our knowledge, this is the first case of lipoma arborescens
with sequential MRIs demonstrating unequivocal proliferative
progression of pathology prior to surgical intervention.
Differentiating lipoma arborescens from chronic synovitis and
PVNS is important, as a radical synovectomy may be necessary to
treat the latter while arthroscopic management of the former has
been shown to limit recurrence [1,8]. While pan-compartmental
involvement did occur in our case, there was no extra-articular
propagation, which can occur with widespread PVNS. Sequelae
of symptomatic lipoma arborescens are not known. A recent
report suggests that osteoarthritis may result from delays in the
definitive treatment of this pathology [4]. While our patient did
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show progression of his benign neoplasia over a six-year period
marked by recurrent effusions, MRI and arthroscopic evaluation
showed no evidence of cartilage wear at the time of surgery,
even with the subluxated medial meniscus.

Our report provides no evidence regarding the etiology of
lipoma arborescens. Some hypotheses suggest osteoarthritis or
inflammatory arthritis as a cause of lipoma arborescens, while
othershaveinvestigated therole of steroid injections and diabetes
[3,8]. While patella dislocations were found in 6% of patients
with lipoma arborescens [2], our patient had only left sided
dislocation events with a bilateral disease process. Furthermore,
disease burden may be limited to a specific compartment in the
knee, pancompartmental, or even polyarticular, which highlights
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the marked variability of this poorly understood disease [9].
The diagnosis of lipoma arborescens relies on clinical, MRI, and
histopathologic studies. Although the etiology and consequences

of this disease are still not well known, there appears to be a
wide spectrum with different subsets. Ultimately, adequately
diagnosing and treating these patients may prevent progression
of the disease.
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