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Abstract 

Background: Lipoma arborescens (LA) is a rare benign synovial tumour characterized by the proliferation of mature 
adipocytes within the synovial cells. Given its rarity, current evidence is mainly based on case reports and case series, 
and no guidelines are available. The present study investigated the current surgical management and related out-
comes of LA in the upper limb.

Methods: This systematic review was conducted following the PRISMA guidelines. PubMed, Scopus, and Virtual 
Health Library were accessed in September 2021. Clinical studies evaluating patients with LA undergoing surgical 
treatment were considered eligible for this systematic review. Only studies which reported data on LA located in the 
upper limb with histopathological confirmation were considered. Articles that reported data from nonsurgical man-
agement were not considered.

Results: A total of 21 studies reporting 22 lesions in 21 patients were assessed. The mean age of the patients was 
48.48 years (range 22–77). Most studies evaluated the restoration of range of motion and symptom resolution for the 
functional outcome assessment. Open or arthroscopic excision and synovectomy were the most common surgical 
procedures for LA. The concomitant lesions were treated in a single-stage procedure. All patients had satisfactory out-
comes after open or arthroscopic excision and synovectomy without recurrence at a mean follow-up of 21.14 months 
(range 2–60). One patient developed postoperative cellulitis (4.55%).

Conclusion: Open and arthroscopic excision combined with synovectomy should be considered the standard treat-
ment option of upper limb LA. Concomitant pathologies can be addressed in a one-stage procedure. Although LA 
was recognized as a clinical entity decades ago, there is a lack of evidence based guidelines and long term outcome 
data are unavailable.
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licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Lipoma arborescens (LA) is a rare benign synovial 
tumour characterized by the proliferation of mature adi-
pocytes within the synovial cells [1–5]. Clinical manifes-
tations of LA are nonspecific and frequently resemble 
osteoarthritis, inflammatory arthritis, or infection [4, 
6]. Monoarticular swelling or pain of insidious onset, 

intermittent joint effusion episodes or a slowly growing 
subcutaneous mass are common in patients with LA [1, 
7]. Magnetic resonance imaging (MRI), using fat suppres-
sion or short tau inversion recovery (STIR) sequences 
point to the diagnosis in most patients with LA [8]. 
Although its etiology remains unknown [1], it has been 
hypothesized that LA may result from reactive differen-
tiation of synovial cells towards adipocytes [9]. Two aeti-
ological types have been described. The primary type is 
considered idiopathic and is mainly observed in younger 
population [7, 10, 11]. The secondary type is more com-
mon in the elderlies, and is associated with pathological 
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conditions or lesions causing chronic irritation [7, 12]. 
The knee is the most frequent location of LA [1–3]; how-
ever, lesions of the wrist, elbow, shoulder, ankle, and hip 
joints have been reported [2, 10, 13–16]. For LA in the 
knee, arthroscopic synovectomy demonstrated excellent 
short-term results and a low rate of recurrence [15]. To 
the best of our knowledges, no review is available con-
cerning the management of LA located in the upper limb. 
Given its rarity, current evidence is mainly based on case 
reports and case series, and no guidelines are available. 
The present study investigated the current surgical man-
agement and related outcomes of LA in the upper limb.

Methods
Search strategy
This systematic review was conducted following the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines. Two investiga-
tors (G.K., TMF) independently performed the database 
search. PubMed, Scopus, and Virtual Health Library were 
accessed in September 2021. The terms "lipoma arbores-
cens" AND/OR "synovial lipomatosis" AND/OR "villous 
lipomatous" were used alone and in combination (Addi-
tional file 1).

Eligibility criteria
Clinical studies evaluating patients with LA undergo-
ing surgical treatment were considered eligible for this 
systematic review. Given the authors language capabili-
ties, articles published in English or Spanish were eligi-
ble. Only studies which reported data on LA located in 
the upper limb with histopathological confirmation were 
considered. Screening of the bibliographies of the poten-
tially eligible articles was also performed. Articles that no 
clearly stated the length of the follow-up were excluded, 
as were those that did not report quantitative data. Arti-
cles that reported data from nonsurgical management 
were not considered.

Data extraction and outcomes of interest
Two investigators (G.K., TMF) independently reviewed 
the included studies, and data were extracted to a pre-
defined Excel spreadsheet with the following variables: 
author, year, type of study, number of women and mean 
age, history of inflammatory disease and trauma, number 
and location of the lesions, imaging studies, surgical pro-
cedures, length of the follow-up, recurrence, postopera-
tive outcomes.

Methodological quality assessment
The quantitative content assessment was performed 
using Murad’s tool for evaluating the methodologi-
cal quality of case reports and case series, which is a 

modified version of the Newcastle–Ottawa Scale [17]. 
This scale has been used recently in systematic reviews 
of case reports and case series [18–21]. The tool has five 
questions with dichotomic answers. A good assessment 
has to have five points, moderate four, and low less than 
three points.

Statistical analysis
Data was presented in tables using absolute values from 
individual studies. Pooled data were presented as means 
with standard deviations and percentages. Statistical 
analysis was performed using SPSS V.19 and Microsoft 
Excel 2016 (Microsoft®, USA).

Results
Search results
The literature search identified 488 potentially rele-
vant records after the exclusion of duplicates (N = 188). 
Titles and abstracts were screened and 35 articles were 
retrieved for full-text evaluation. No additional study was 
identified after citation screening. After full text assess-
ment 14 studies were excluded due to insufficient data 
regarding follow-up. Twenty-one studies met the prede-
termined eligibility criteria (Fig. 1).

Methodological quality assessment
The quality assessment was moderate for eight stud-
ies and low for 13. No single study was scored as good 
according to the modification of Murad et  al. [17] 
(Table 1).

Synthesis of results
A total of 21 studies reporting 22 lesions in 21 patients 
were assessed. The patient demographics is summa-
rized in Table 2. Twelve patients (57.14%) were men and 
11 (42.86%) women. The mean age of the patients was 
48.48 ± 15.98 years (range 22–77). Fourteen lesions were 
right-sided, three patients had a history of inflammatory 
disease, and three had a history of previous trauma.

Imaging findings and surgical treatment outcomes are 
summarized in Table  3. All patients had single lesion; 
one has a bilateral presentation [26]. Eleven lesions (50%) 
were located in the shoulder [1–3, 22, 24, 28, 30, 32, 33, 
35, 36], seven (31.82%) in the elbow [13, 23, 25, 26, 29, 
34], and four (18.18%) in the wrist [14, 27, 31, 37]. All 
patients but one had preoperative MRI scans during the 
diagnostic assessment [27]. Concomitant rotator cuff 
tears were reported in five patients [1, 3, 24, 35, 38]. Simi-
larly, a labral tear [33], a long head biceps tendon fraying 
[32], and a distal biceps pathology [34] were concomitant 
lesions to the LA. Most studies evaluated the restora-
tion of range of motion and symptom resolution for the 
functional outcome assessment. In one study [13], the 
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Mayo Elbow Performance Score and Single Assessment 
Numeric Evaluation were employed. Open or arthro-
scopic excision and synovectomy were the most common 
surgical procedures for LA. The concomitant lesions 
were treated in a single-stage procedure. All patients had 
satisfactory outcomes after open or arthroscopic excision 
and synovectomy without recurrence at a mean follow-
up of 21.14 ± 18.38  months (range 2–60). One patient 
developed postoperative cellulitis (4.55%) [37].

Discussion
According to the main finding of the present systematic 
review, patients undergoing surgical excision and syn-
ovectomy for LA of the upper limb evidenced satisfactory 

outcomes regardless of the surgical technique used, with 
low complication rate and no recurrences at approxi-
mately 2 years follow-up.

The aetiology of LA is still controversial. The present 
systematic review findings did not show a relevant cor-
relation with either inflammatory disease or trauma his-
tory. Oni et al. [39, 40] suggested that LA may result from 
chronic synovitis, and questioned the lesion’s pathogno-
monic findings found on MRI. On the other hand, Ragab 
et al. [41] suggested that LA may cause joint inflamma-
tory synovitis, mimicking undifferentiated inflamma-
tory arthritis. The authors highlighted the importance of 
diagnostic tools such as MRI that led to better decision-
making and avoidance of unnecessary disease-modifying 
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Table 1 Outcomes of Murad’s tool for methodological qualities assessment of case reports and case series [(1) Did the patient(s) 
represent the whole case(s) of the medical center? (2) Was the diagnosis correctly made? (3) Were other important diagnosis excluded? 
(4) Were all important data cited in the report? (5) Was the outcome correctly ascertained?]

Studies 1 2 3 4 5 Assessment

Nisolle et al. [22] Yes Yes Yes Yes No Moderate

Levadoux et al. [23] Yes Yes Yes Yes No Moderate

Kaneko et al. [24] Yes Yes No Yes No Low

Doyle et al. [25] Yes Yes Yes Yes No Moderate

Dinauer et al. [26] Yes Yes No Yes No Low

Yildiz et al. [27] Yes Yes No No No Low

In et al. [28] Yes Yes No Yes No Low

Mayayo Sinués et al. [29] Yes Yes No No No Low

Chae et al. [30] Yes Yes Yes Yes No Moderate

Hill et al. [37] Yes Yes No Yes No Low

Benegas et al. [1] Yes Yes Yes Yes No Moderate

Silva et al. [31] Yes Yes Yes Yes No Moderate

White et al. [32] Yes Yes No Yes No Moderate

Kim et al. [33] Yes Yes No Yes No Low

Stepan et al. [14] Yes Yes No Yes No Low

Mohammad et al. [34] Yes Yes Yes Yes No Moderate

Beyth and Safran [2] Yes Yes No Yes No Low

Lim et al. [35] Yes Yes No Yes No Low

Paccaud and Cunningham [13] Yes Yes No Yes Yes Moderate

Kawashima et al. [3] Yes Yes No Yes No Low

Elamin et al. [36] Yes Yes No Yes No Low

Table 2 Patients demographics

Study Sex Age Side History of inflammatory 
disease

History of trauma

Elamin et al. [36] F 55 L No No

Kawashima et al. [3] M 67 L No No

Paccaud and Cunningham [13] M 54 R Rheumatoid arthritis Not disclosed

Lim et al. [35] F 38 R No Yes

Beyth and Safran [2] M 44 R Not disclosed No

Mohammad et al. [34] F 68 R No disclosed Not disclosed

Kim et al. [33] F 43 R Not disclosed No

Stepan et al. [14] F 24 R No Not disclosed

White et al. [32] M 64 L No Not disclosed

Benegas et al. [1] M 65 R No No

Hill et al. [37] M 41 R Not disclosed Yes

Silva et al. [31] M 45 L No Not disclosed

Chae et al. [30] M 37 R No No

Mayayo Sinues et al. [29] F 44 L No No

In et al. [28] M 22 L No No

Yildiz et al. [27] M 23 R Not disclosed No

Dinauer et al. [26] M 37 R No Not disclosed

Doyle et al. [25] F 50 L Psoriatic arthritis Yes

Kaneko et al. [24] F 77 L No No

Levadoux et al. [23] F 76 R Psoriatic arthritis No

Nisolle et al. [22] M 44 R No No
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anti-rheumatic drug prescription [41]. Both theories 
regarding the aetiopathology of LA concluded that the 
lesion is closely related to or affected by inflammatory 
condition. Combining this chronic inflammation with 
mechanical irritation from the LA mass may predispose 
patients to other local concomitant lesions.

LA is characterized by typical pathognomonic MRI 
features. Frond-like architecture synovial mass with fat 
signal intensity in all sequences and suppression in short 
tau inversion recovery sequencing or spin-echo, associ-
ated with effusion, chemical-shift artifacts at the fat fluid 
interface without haemosiderin magnetic susceptibil-
ity effects, or intravenous contrast enhancement point 
toward LA. Specific features of the LA may provide use-
ful information and may lead to better management [42, 
43]. The included studies in the present systematic review 
suggested that LA may be present in combination with 
other concomitant pathological conditions, highlighting 
the importance of MRI for diagnosis and preoperative 
planning.

In common with other rare clinical entities, the man-
agement of LA lacks evidence-based guidelines. Being 
a benign lesion, theoretically, if asymptomatic, surgical 
intervention may not be mandatory [5]. However, to the 
best of our knowledge, there is no long-term follow-up 
study observing and examining the natural history of LA. 
Excision and synovectomy of the affected joint have been 
proposed as a treatment option. Both open and arthro-
scopic techniques have been reported, leading to good 
short-term functional results without recurrences [5, 
15]. According to this systematic review, one-stage open 
or arthroscopic procedures address both LA and poten-
tial concurrent pathologies, such as rotator cuff or labral 
tears, and should be considered as standard treatment 
option.

This study has several limitations. The limited number 
of studies included for analysis and related sample size 
did not allow to infer solid conclusion. The length of the 
follow-up was limited in all the included studies. More-
over, there was a lack of validated tools in the outcome 
assessment. Finally, all of the studies included reported 
no recurrences, mainly based only on symptom regres-
sion. The limited length of the follow-up and the absence 
of imaging at the time of the final evaluation may have 
under-reported possible recurrences. Given the limited 
data available for inclusion, comparisons between open 
and arthroscopic management were not possible to eval-
uate. However, it is unclear whether lesion size and loca-
tion may play a role in determining specific approaches. 
A systematic review on the arthroscopic treatment of LA 
of the knee revealed a satisfactory short-term outcome 
[15]. The present study supports similar findings: patients 
may benefit from less invasive arthroscopic procedures 

when feasible, as arthroscopic treatment of shoulder [2, 
3, 28, 35, 36] and elbow lesions [13] led to promising 
short-term outcomes. Although LA was recognized as 
a clinical entity decades ago, the evidence is scarce and 
long term outcome data are unavailable.

Conclusion
Open and arthroscopic excision combined with syn-
ovectomy should be considered the standard treatment 
option of upper limb LA. Concomitant pathologies can 
be addressed in a one-stage procedure. Although LA was 
recognized as a clinical entity decades ago, there is a lack 
of evidence based guidelines and long term outcome data 
are unavailable.
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