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Abstract: Lipoma arborescens (LA) is a rare benign soft tissue tumor characterised by a hyperpro-
liferation of villi and fat cells in the joint synovium. It is most frequently localized in the knee as
reported here. This is a case report of a 16-year-old adolescent, affected by type I diabetes mellitus,
who reported left knee pain and functional limitation to medical attention. She performed a physical
examination, MRI and biopsy using an arthroscopic approach, leading to the LA diagnosis and
classification. The LA has been thus treated with an arthroscopic synovectomy, which is the treatment
of choice for LA, characterized by a low recurrence rate.
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1. Introduction

Lipoma arborescens (LA) is a rare benign tumour characterised by fat cell proliferation
in subsynovial tissue, associated with a villous proliferation of the synovium [1]. Originally
described by Hoffa in 1904, LA still has an unknown aetiology [1]. LA most frequently
affects the knee, where cases of bilateral involvement have been reported [1,2]. Rare is the
involvement of other synovial joints such as the shoulder, elbow, wrist, hip and ankle [3].

Clinical presentation usually consists of an insidious onset of painless swelling of the
affected joint, usually persisting for many years, followed by progressive pain accompanied
by intermittent episodes of joint effusion [3]. Intermittent worsening pain and swelling of
the involved joint may be related to the trapping of hypertrophied fatty villi between the
moving joint surfaces [4–8].

To date, about 200 cases of LA have been described the in literature. Even if the spread
of MRI (magnetic resonance) has led to an increase in diagnosed cases of LA, it is estimated
that an LA has been diagnosed for approximately 0.25% of all MRIs performed for knee
pain [4]. This report describes a case of LA of the left knee in an adolescent girl with type I
diabetes mellitus.

2. Case Report

A 16-year-old adolescent (BMI = 26.9) volleyball player reported left knee pain with
a functional limitation for about three months. In her medical history, she reported a
diagnosis of diabetes mellitus type I at the age of nine and she has been on insulin pump
treatment. She denied trauma and a family health history of arthritis and psoriasis. To
control the pain symptoms, she was taking paracetamol 1000 mg tablets. She had a previous
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rheumatological evaluation which excluded autoimmune arthritis and it placed the clinical
suspicion of villonodular synovitis, recommending an orthopaedic consultation.

Clinically, the left knee was swollen, with appreciable distension of the suprapatellar
bursa; a diffuse tenderness was palpated. There were no signs of instability in the varus
or the valgus stress test; the anterior and posterior drawer tests, Lachmann tests, and
McMurray tests were negatives. Full ROM, but painful beyond 90◦ of flexion. Patellar
tracking was normal. Visual Analog Scale (VAS) = 5; Lysholm Score (LS) = 45. Moreover,
clinically there was the bilateral presence of areas of necrobiosis lipoidica, linked to the
underlying metabolic pathology (Figure 1).
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Figure 1. Patient’s clinical presentation at baseline and bilateral presence of areas of necrobiosis
lipoidica.

Necrobiosis lipoidica (NL) is a rare idiopathic granulomatous disease of collagen
degeneration with a risk of ulceration [9]. This disease has typically been associated with
diabetes and is sometimes confused with other diseases based on clinical presentation
and associated locations, such as granuloma annulare, erythema nodosum, necrobiotic
xanthogranuloma (NXG), chronic venous stasis ulcers, and sarcoidosis. Many components
of the disease still require more research to define, such as the pathogenesis and cause as
well as treatment options that can prove to be both efficacious and consistent. The incidence
of NL in individuals with diabetes is only 0.3% to 1.2%; NL precedes diabetes in up to 14%,
appears simultaneously in up to 24%, and occurs after diabetes is diagnosed in 62% of
cases. Although NL may present in healthy individuals with no underlying disease, the
most commonly associated conditions are thyroid disorders and inflammatory diseases,
such as Crohn’s disease, ulcerative colitis, rheumatoid arthritis, and sarcoidosis [9].

From a laboratory point of view, complete blood count, ESR, CRP, rheumatoid factor,
and anti-CCP antibodies were within physiological limits. MRI of the left knee demon-
strated diffuse villous and nodular hypertrophy of the synovial wall which presented in
T2-weighted sequences a small signal of hyperintensity intrinsic to the villi; consistent with
lipid accumulation (Figure 2).

In light of the clinical and imaging data, we opted for an arthroscopic synovectomy.
During the procedure, significant and widespread villous synovitis was observed (Figure 3).
A biopsy for histological examination followed by a synovectomy was performed during
the arthroscopy. Histological examination showed the presence of synovial villi of different
diameters, with the presence of a subsynovial lipid infiltrate, confirming the suspected
diagnosis of lipoma arborescens of the synovial membrane.

At the 12-month clinical follow-up, MRI showed incomplete eradication of the LA
(Figure 4). However, a complete recovery of the left knee range of motion was recorded
(Figure 5); associated with an excellent clinical outcome: VAS = 0 and LS = 97.
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Figure 2. MRI at baseline. The arrow indicates the lesion. (A) T1 weighted sagittal. (B) STIR 
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3. Discussion

LA is a rare benign lesion that occurs mainly, but not exclusively, at the knee. It is
possible to distinguish a primary LA (typical of young adults) and a secondary LA (more
frequent in elderly patients) with concomitant inflammatory arthropathy [4].

As regards its etiopathogenetic origin, it remains unknown. As far as in the literature
it has been seen that many lesions were secondary to traumatic or degenerative events [4],
and also diabetes mellitus and the use of steroid drugs have been hypothesized to be
associated with this pathology.

From a pathogenetic point of view, LA represents the consequence of the synovium’s
chronic non-neoplastic inflammatory process. In secondary LA, a synovial infiltration of
chronic inflammatory cells can be found at the level of the villi [4]. In association with
LA, it may be possible to experience a bone hypertrophic reaction, cartilage or meniscal
lesions, and joint effusion [4,5]. In the differential diagnosis, it is appropriate to consider:
rheumatoid arthritis, villonodular synovitis, synovial osteochondromatosis and synovial
hemangioma [4–9].

The clinical case under examination concerns a sixteen-year-old patient affected by
type I diabetes mellitus, with a concomitant LA of the left knee, who underwent arthro-
scopic synovectomy. Indeed, the literature reports that arthroscopic synovectomy is the
treatment of choice in the presence of an LA. The recurrence rate after arthroscopic synovec-
tomy is extremely low; in our case, no signs of LA recurrence were observed 12 months
after surgery.

The patient under examination presents a series of atypical aspects, unlike the classic
presentation of the LA. First of all, the average age of onset is between the fourth and
fifth decade of life, while the patient presented is a 16-year-old young man [10]. Secondly,
the presence of ROM limitation and joint pain and swelling does not occur so frequently
in patients with LA [11]. Finally, cases of association of LA with type I diabetes mellitus
are rare.

In our opinion, it should be considered that when the patient came to our observation,
she had good glycemic compensation. This glycemic control was also maintained during
the follow-up. However, the presence of areas of lipoid necrolysis in the lower extremities
documents poor glycemic control in the past. In the literature, a clear association between
diabetes and LA has not yet been documented. Only in a few cases, patients affected by LA
presented a positive family history of diabetes mellitus or were affected by this metabolic
pathology [2,3,8].
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4. Conclusions

LA is a benign lesion that predominantly, but not exclusively, affects the knee. From a
clinical point of view, it is described by knee pain, effusion, and joint swelling. The elective
treatment is arthroscopic synovectomy, which is characterised by a low recurrence rate.
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