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Abstract While MRI is recognized to be the gold standard
examination to diagnose giant lipomas and exclude liposar-
comas, there is insufficient knowledge about how to clarify
the degree of malignancy of intermediate lesions. We report
here the case of a digital giant lipoma, where MRI showed a
benign polylobulated lipomatous tumor, but that presented
nuclear atypia on conventional histological examination
suggestive for an atypical lipoma or well-differentiated lip-
osarcoma. To exclude such a lipomatous tumor necessitating
a more aggressive surgical excision, complementary cyto-
genetics with fluorescence in situ hybridization study for
MDM2 and CDK4 genes was required. A literature review
of the diagnostic approach for lipomatous tumors of the
extremities, including MR images, histological examination,
and new cytogenetic techniques, is performed.
Level of Evidence: Level V, diagnostic study.
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Introduction

Ordinary lipomas are benign tumors that can arise every-
where on the body within subcutaneous tissue or deep soft
tissues. They represent the most frequent benign tumors in
the extremities. However, only 5 % of the lipomas of the
upper extremity are found on the hand and 1 % on the digits
[1]. Diagnosis of a digital lipomatous tumor is clinical and
can be easily supported by MR imaging. It is nonetheless of
primordial importance to be able to distinguish an ordinary

lipoma from an atypical lipoma or well-differentiated lip-
osarcoma, which is of intermediate malignancy.

Giant lipomas are characterized by a size exceeding 5 cm
[2, 3], which is considered to be the critical size making any
soft tissue mass suspect to be malignant [4]. Here, we report
the diagnostic and therapeutic approach of a giant lipoma of
the thumb. A review of the literature is performed and the
importance of histological and cytogenetic studies to dis-
criminate benign from atypical lipoma is discussed.

Case report

A retired 65-year-old man with history of valve replacement
was referred to our institution because of a semicircular
subcutaneous mass at the palmar aspect of his right thumb
and extending from the distal first metacarpal to the inter-
phalangeal joint (Fig. 1a, b). The patient reported that the
mass had slowly grown over the last 2 years without any
history of trauma. Normal peripheral sensibility was found
and thumb function was preserved.

Conventional radiography of the thumb showed no inva-
sion of the bone. MR images confirmed the presence of a
polylobulated lipomatous tumor with hyperintense signal in
T1 and T2 sequences and reduced signal after fat suppression
technique. MR images showed that the lesion surrounded the
neurovascular bundles without infiltrating them (Fig. 2).

As both clinical and radiological examinations supported
the diagnosis of lipoma, we planned a marginal excision of
the lesion. We performed a Brunner-shaped incision in the
palmar aspect of the thumb under regional anesthesia and
with the use of tourniquet. A subcutaneous polylobulated
lipomatous mass was dissected and completely removed
without damaging the bilateral neurovascular bundles
(Fig. 1c). The 60×40×10 mm tumor was sent for histolog-
ical workup (Fig. 1d).
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Although histological examination showed a well-
differentiated mature adipose tissue in the majority, a small
fibrous area with discrete nuclear atypia was identified
(Fig. 3). Additional cytogenetic fluorescence in situ hybrid-
ization (FISH) studies were performed. As they revealed no
amplification of the MDM2 and CDK4 genes, a well-
differentiated liposarcoma was excluded and the diagnosis
of ordinary lipoma confirmed.

No complications occurred post-operatively. Three
months after the surgery, local examination showed a soft
scar. Active and passive mobility of the thumb was normal
and the sensibility completely preserved (Fig. 1e). There
was no recidive of the tumor within a 1-year follow-up.

Discussion

Ordinary lipoma is the most common soft tissue tumor and
may appear at any site. It occurs mainly in the fifth to
seventh decade of life, commonly in obese people. Approx-
imately 5 % of patients have multiple lipomas [5]. Histo-
logically, the lipoma is composed of lobules of mature fat
cells, which vary slightly in size and shape. Ordinary lipo-
mas present as painless, slowly growing soft tissue masses.
Although common in the upper extremities, lipomas are
very rare over the palm and fingers. In 1959, Stein [6] first
reported a patient with a lipoma of the finger. Since then, 17

cases of digital lipomas have been reported in the literature,
mostly located over the index and the middle fingers. In
these reports, patients were rarely symptomatic. A few had
decreased motion of the finger or reduced grip strength.
Boussouga et al. [7] reported the case of a thenar lipoma
with altered sensation in the territory of the adjacent digital
nerves, a symptom that is more frequent with lipomas over
the distal forearm or arising deep in the palm within Guy-
on’s canal or carpal tunnel [1, 2]. Deep lipomas (e.g., intra-
muscular or intermuscular lipomas) are larger and less well
defined than their subcutaneous counterparts and can mimic
atypical lipomatous tumors or well-differentiated
liposarcomas.

According to the World Health Organization’s classifica-
tion of Soft Tissue Tumors [5], lipomatous tumors are
categorized into three entities: benign, intermediate, and
malignant adipocytic tumors. The “intermediate malignan-
cy” label groups together atypical lipomatous tumors and
well-differentiated liposarcomas, which account for about
40–45 % of all liposarcomas and occur most frequently in
deep soft tissue of the limb, especially the thigh, followed
by the retroperitoneum and the paratesticular region of
middle-aged and older individuals.

Magnetic resonance imaging is the gold standard radio-
logical examination for tumors within soft tissues. MR
images can specify the nature of the lesion, its local exten-
sion and relationship with the neurovascular bundles. In

Fig. 1 a, b Giant lipoma of the
thumb, c lipoma excision, d
giant lipoma 60×40×10 mm, e
3 months after lipoma excision
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case of benign lipoma, MR images reveal tissue that is
isointense relative to subcutaneous fat, regardless of pulse

sequences. During fat suppression technique sequences, the
signal will be reduced. In less than 50 % of cases, MR images
reveal intrinsic thin septa (<2mm).This is considered as patho-
gnomonic for the diagnosis of lipoma. When gadolinium is
injected, the mass does not enhance except for its capsule and
septas.On a series of 134MRIs of tumors and pseudotumors of
the wrist and the hand, the preoperative diagnosis by MRI of
benign lipoma was confirmed by histological investigation in
94 % of the cases [8]. However, distinction between ordinary
lipoma and atypical lipoma is difficult to make onMRI.

On a histological level, atypical lipomatous tumors and
well-differentiated liposarcomas may also be indistinguish-
able from benign adipocytic tumors and inadequate samples
can lead to misdiagnosis. Hence, the use of cytogenetic stud-
ies, such as FISH and comparative genomic hybridization
(CGH), is imperative. The former involves the detection of
specific DNA sequences by hybridization with complimenta-
ry DNA probes while the latter permits the analysis of DNA
sequence copy number changes across the genome. Nishio [9]
recently reviewed the contribution of cytogenetics to the di-
agnosis of adipocytic tumors. Clonal cytogenetic aberrations
have been identified in nearly 60 % of ordinary lipomas, the
12q13–15 region being the most commonly involved. Yet, a
CGH study has indicated that no copy number changes are
found in ordinary lipomas [10]. In contrast, atypical lipoma-
tous tumors and well-differentiated liposarcomas are charac-
terized by the presence of supernumerary ring and/or giant
marker chromosomes. FISH and CGH studies have shown
that ring and giant marker chromosomes are composedmainly
of amplified sequences from the 12q14–15 region, including
the MDM2 and CDK4 genes. This 12q14–15 amplification is
not observed in benign adipocytic tumors and its detection
can, therefore, be used as an ancillary diagnostic technique for
the diagnosis of atypical lipomatous tumor/well-differentiated
liposarcoma [11].

Malignant adipocytic lipomatous tumors may also affect
the upper limb. These are easily recognized by radiological
and conventional histological analysis. Liposarcomas are
characterized on MR images by fat content lower than
75 %. Septas appear thick and enhanced after gadolinium
injection [1]. In addition, routine histological examination
reveals the presence of nonlipogenic components.

To conclude, lipoma is a benign tumor of the soft tissues
that may involve all the fingers. This tumor must be distin-
guished from atypical lipoma or liposarcoma, especially when
its size exceeds 5 cm. While MRI achieves accurate diagnosis
in case of liposarcoma, cytogenetics is compulsory in the case
of well-differentiated lipomatous tumors with nonetheless
discrete nuclear atypia, where ordinary histological analysis
may be insufficient to discriminate a benign from an atypical
lipoma or a well-differentiated liposarcoma.

Marginal excision is the treatment of choice for benign
lipoma of the hand and fingers. However, atypical lipoma

Fig. 2 Giant lipoma of the thumb on MRI. a, T1-tse coronal sequence
b, T2-tse transverse sequence

Fig. 3 Histologic finding showing small fibrous area with discrete
nuclear atypia (200×, HE)
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and well-differentiated liposarcoma require a wide-margin
excision because of their high propensity for local recur-
rence. No recurrence of digital lipoma after surgical excision
has been reported in the literature to date.
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