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MANUSCRIPT INTRODUCTION

Adipose tumors (AT) are the most common soft tissue tumor in adults [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Fuchs | Lipomatous tumors of soft tissues in the extremities and the waist in adults[END_REF][START_REF] Lattes | Tumors of the Soft Tissues. Atlas of tumor pathology second series[END_REF]. They originate from mesenchymal cells and are mainly located in the trunk and base of the limbs; most of these tumors are benign [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Myhre-Jensen | A consecutive 7-year series of 1331 benign soft tissue tumors. Clinicopathologic data. Comparison with sarcomas[END_REF][START_REF] Mandahl | Soft tissue tumors: Lipoma / benign lipomatous tumors[END_REF][START_REF] Datir | MRI of soft-tissue masses: the relationship between lesion size, depth, and diagnosis[END_REF]. However, these tumors are heterogeneous from a histology point of view, and their break down is complex [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Fletcher | WHO classification of tumours of soft tissue and bone[END_REF][START_REF] Kammerer-Jacquet | Differential diagnosis of atypical lipomatous tumor/well-differentiated liposarcoma and dedifferentiated liposarcoma: utility of p16 in combination with MDM2 and CDK4 immunohistochemistry[END_REF]. Conventional lipomas and its benign variants make up more than half of all the soft tissue tumors, with a prevalence estimated at 2.1 per 100 persons/year [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Myhre-Jensen | A consecutive 7-year series of 1331 benign soft tissue tumors. Clinicopathologic data. Comparison with sarcomas[END_REF][START_REF] Murphey | From the archives of the AFIP: benign musculoskeletal lipomatous lesions[END_REF][START_REF] Kransdorf | MR imaging of musculoskeletal tumors of hand and wrist[END_REF].

Conversely, malignant ATs are rarer (well-differentiated liposarcoma/dedifferentiated liposarcoma, myxoid/round cell liposarcoma, and pleomorphic liposarcoma) and characterized by a proliferation of atypical cells and certain cytogenic abnormalities [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Fletcher | WHO classification of tumours of soft tissue and bone[END_REF]. Benign and malignant lesions can appear similar on imaging studies [START_REF] Datir | MRI of soft-tissue masses: the relationship between lesion size, depth, and diagnosis[END_REF][START_REF] Drevelegas | Lipomatous tumors of soft tissue: MR appearance with histological correlation[END_REF][START_REF] Schepper | Soft tissue tumors: grading, staging, and tissue-specific diagnosis[END_REF] and histological analysis, making their diagnosis tricky [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Arbiser | Consultative (expert) second opinions in soft tissue pathology. Analysis of problem-prone diagnostic situations[END_REF][START_REF] Ogose | Well-differentiated liposarcoma of the hand. Case report[END_REF].

The epidemiological features of ATs located in the hand and wrist are unclear. While they are said to be uncommon [START_REF] Myhre-Jensen | A consecutive 7-year series of 1331 benign soft tissue tumors. Clinicopathologic data. Comparison with sarcomas[END_REF][START_REF] Posch | Tumors of the hand[END_REF][START_REF] Haber | Tumors of the hand[END_REF][START_REF] Phalen | Lipomas of the upper extremity. A series of fifteen tumors in the hand and wrist and six tumors causing nerve compression[END_REF][START_REF] Rydholm | Size, site and clinical incidence of lipoma. Factors in the differential diagnosis of lipoma and sarcoma[END_REF][START_REF] Hsu | Tumours of the hand[END_REF], several recent studies have claimed the incidence of these tumors in the distal part of the upper limb is non-negligible or even noteworthy [START_REF] Hsu | Tumours of the hand[END_REF][START_REF] Calandruccio | Tumors and tumorous conditions of the hand[END_REF]. This location, combined with the often-large volume of the lesions, may cause nerve compression with misleading clinical signs (pain, paresthesia) [START_REF] Phalen | Lipomas of the upper extremity. A series of fifteen tumors in the hand and wrist and six tumors causing nerve compression[END_REF].

Only a few studies on ATs in the hand and wrist have been published and all feature only a small number of cases [START_REF] Posch | Tumors of the hand[END_REF][START_REF] Phalen | Lipomas of the upper extremity. A series of fifteen tumors in the hand and wrist and six tumors causing nerve compression[END_REF][START_REF] Leffert | Lipomas of the upper extremity[END_REF][START_REF] Nadar | Lipomas of the hand: a review and 13 patient case series[END_REF][START_REF] Booher | Lipoblastic tumors of the hand and feet: review of the literature and report of thirty-three cases[END_REF]. The aim of our study was to report the epidemiological and histological features of these tumors and how they are treated at a specialized cancer center. We hypothesized the frequency of these tumors is underestimated among distal tumors of the upper limb, with specific clinical signs and varied histological features.

MATERIALS AND METHODS

Ethics approval and data extraction

Our institutional review board approved this study. The medical records of patients over 15 years of age who were treated at our hospital for an AT in the hand and/or wrist were extracted from our hospital's database. The inclusion period was from January 2003 to December 2018. The extraction procedure consisted of querying the clinical and histological data on soft tissue tumors during the period defined above using the keywords "lipoma", "tumor", "liposarcoma", "hand", "wrist" through cross-referencing. The inclusion criterion was a definitive diagnosis of hand or wrist AT. A nonopposition document was signed by the identified patients to allow their data to be used for research aims.

Clinical and paraclinical data of the included patients

The epidemiological and clinical data of the patients included were analyzed retrospectively: age, sex, dominant hand, medical history. The way in which the lesion was discovered and the time to treatment were noted. The diagnostic and therapeutic approach set out by the musculoskeletal multidisciplinary tumor board was analyzed. The dimensions, location and histological type of the tumor, along with any molecular biology findings were collected. Lastly, the patients were contacted by telephone to inquire about persistent symptoms and their progression, sequelae of surgical resection treatment, any recurrences and subsequent care at another hospital.

Statistical analysis

Non-parametric tests were used since the data distribution pattern was not known. Quantitative parameters were compared between two independent groups using the Wilcoxon-Mann-Whitney test. Quantitative data compared based on a categorical variable were analyzed with the Kruskal-Wallis test. The Pearson test was used to look for correlations between quantitative variables.

Significance threshold was set at 0.05.

RESULTS

Thirty-seven tumors (37 patients) were included in our study. Over the study period, 496 cases of soft tissue tumors in the hand or wrist had been treated in our unit. Thus, ATs made up 7.5% of these lesions. Detailed clinical and paraclinical results are provided in Table 1.

The mean age of the patients was 59 years (28-84) with a male to female ratio of 1.1. Twenty-seven of the tumors were on the right side; the tumor was in the dominant side in 29 cases. A mean of 47.5 months (range 1-240 months) elapsed between the tumor's discovery and the initiation of treatment.

Four patients had been diabetic for more than 10 years. All the patients had standard radiographs made and had undergone an MRI before the multidisciplinary tumor board meeting. A biopsy was done on seven tumors before excision because of their large volume, unusual location or unusual appearance (Table 1).

All the lesions were benign, with 31 being conventional lipomas (84% of cases). The other histological types were fibrolipoma (2), intramuscular lipoma (1), myolipoma (1), osteochondrofibromyxolipoma (1), angiolipoma [START_REF] Stock | Adipocytic tumors[END_REF]. The mean size of the lesion was 3.76 cm in the long axis (1-11.5 cm) and the mean weight was 9.8 g (3-60 g). The mean follow-up was 73.5 months (2-177 months). Three patients were lost to follow-up and one patient died without tumor recurrence.

One case of recurrence occurred. It was a Murine Double Minute 2 (MDM2)-negative fingertip lipoma, initially treated at another facility with incomplete excision. This female patient did not have another occurrence at 70 months' follow-up after the surgical revision but reported having fingertip dysesthesia. Other than this patient, all the other patients were asymptomatic at the clinical review.

There was no significant relationship between sex and the time to treatment (p = 0.446), tumor weight (p = 0.239), tumor size (p = 0.149) or distal location in the wrist/hand/finger (p = 0.894). There was no significant relationship between the time to treatment and size (p = 0.407), mass (p = 0.251) or location (p = 0.602) of the tumor. Tumors located in the fingers were significantly smaller and lighter than ones in the wrist (p = 0.004 and p = 0.034).

DISCUSSION

The initial hypothesis was that the frequency of ATs in the hand and wrist is likely underestimated. Our study found that ATs had a 7.5% share of all soft tissue tumors in the hand and wrist. This is higher than in other studies: 1.4% reported by Haber et al. [START_REF] Haber | Tumors of the hand[END_REF] and Butler et al. [START_REF] Butler | Tumors of the hand. A ten-year survey and report of 437 cases[END_REF] and 3.4% reported by Posch [START_REF] Posch | Tumors of the hand[END_REF]. Our study confirms the higher frequency of ATs in the hand and wrist suspected by some authors in older adults, with no gender difference and no obvious risk factors [START_REF] Hsu | Tumours of the hand[END_REF][START_REF] Calandruccio | Tumors and tumorous conditions of the hand[END_REF]. This underestimation can be explained by two biases: (1) attrition of the data collected in the older studies, which mixed "deep" soft tissue tumors with skin lesions and frequent synovial cysts, (2) the center effect with emergence of specialized cancer centers with multidisciplinary tumor boards that concentrate the care of soft tissue tumors and constitute a recruiting bias.

While conventional lipomas were found in most of our cohort (84%), variations were found in an appreciable number of patients (16%). Moreover, like in other published studies, our study confirms that these AT located in the hand and wrist are nearly all benign [START_REF] Posch | Tumors of the hand[END_REF][START_REF] Haber | Tumors of the hand[END_REF]. This finding is falsely reassuring and should not lead practitioners to forgo the opinion of the multidisciplinary tumor board at the specialized cancer center and to forget about atypical forms [START_REF] Ferrando | Lipomatous tumours of the hand and wrist A series of 25 cases and review of the literature[END_REF] or the rare but devastating cases of hand or wrist liposarcoma, which may be deceptive because of their small size and superficial location [START_REF] Ogose | Well-differentiated liposarcoma of the hand. Case report[END_REF][START_REF] Booher | Lipoblastic tumors of the hand and feet: review of the literature and report of thirty-three cases[END_REF][START_REF] Brien | Treatment of soft-tissue sarcomas of the hand[END_REF][START_REF] Pack | Liposarcoma; a study of 105 cases[END_REF][START_REF] Sawhney | Liposarcoma of the hand[END_REF].

In the early 1970s, Phalen et al. [START_REF] Phalen | Lipomas of the upper extremity. A series of fifteen tumors in the hand and wrist and six tumors causing nerve compression[END_REF] and Leffert [START_REF] Leffert | Lipomas of the upper extremity[END_REF] described compressive neuropathies caused by tumors with distal paresthesia and/or dysesthesia. More recently, Elbardouni et al. [START_REF] Elbardouni | Well-circumscribed deep-seated lipomas of the upper extremity. A report of 13 cases[END_REF] described a case series of 13 deep lipomas of the upper limb, with 15% of patients presenting with distal neurological deficits. Our study confirms the Elbardouni finding with 17% of patients having neurological deficits accompanying the discovery of non-specific swelling in the upper limb (Figure 1A,1B). Some of our study's limitations are its retrospective design and the lack of molecular biology analysis in most of the tumors included. It is now standard practice to look for genetic amplification, specifically MDM2, as it is typically absent in lipomas. This provides information about the recurrence potential and is an argument in favor of the diagnosis of atypical AT [START_REF] Stock | Adipocytic tumors[END_REF][START_REF] Kammerer-Jacquet | Differential diagnosis of atypical lipomatous tumor/well-differentiated liposarcoma and dedifferentiated liposarcoma: utility of p16 in combination with MDM2 and CDK4 immunohistochemistry[END_REF]. Another criticism of this study is the recruitment bias, since the patients to be included in the study were identified based on a documented surgical excision procedure. It is likely that some ATs remain occult, are missed or simply monitored instead of being treated surgically.

Hand and wrist ATs are fairly common, with the vast majority being benign. They are typically discovered because the patient has paresthesia associated with a painless lump. Other than the most common conventional lipoma, rarer histological types can be encountered. And while they are very rare in this location, suspicion of an atypical or malignant AT justifies a referral to a specialized cancer center and biopsy if there is any doubt. 
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Table 1 :

 1 Clinical and paraclinical features of the 37 adipose tumors of the hand and wrist in our study

	Case	Age	Sex	Clinical	Time to	Location	MTB recommendation	Histological diagnosis	Mass	Size (cm 3 )	Follow-up (months)
	No.	(years)		presentation	treatment				(g)		Status at review
					(months)						
	1	54	M Painless lump,							
				paresthesia in							
				median nerve							
				region