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 Summary
 Background: Intraosseous lipoma is a very rare lesion, which constitutes not more than 0.1% of bone tumors. 

The introduction of cross-sectional imaging, especially MRI, seems to have increased the detection 
rate of these lesions.

 Case Report: The authors presented 6 cases of intraosseous lipomas in bones of the lower extremities. All lesions 
were detected incidentally and presented radiographically as radiolucent lesions with sclerotic borders 
and internal trabeculations. One lesion caused bone expansion. CT and MRI identified fatty tissue in 
all lesions. Cystic degeneration was present in one lesion and dystrophic calcifications in two.

 Discussion: The radiographic appearance of intraosseous lipomas is not characteristic and requires differential 
diagnostics conducted for a long time. However, CT and MRI allow for a tissue-specific diagnosis. 
The detection of a predominant fatty component in a lesion confirms its benign character and no 
further diagnostic work-up is required.
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Background

Bone lipomas are rare tumours, that constitute up to 0.1% 
of bone tumours [1,2]. With an ever increasing use of cross-
sectional imaging in the diagnostics of the musculoskeletal 
system, and especially of MRI, the detection rate of those 
lesions has increased [3]. The aim of this work was to pres-
ent diagnostic imaging findings in 6 cases of intraosseous 
lipomas consulted at our Facility in the years 2005–2010, 
and to review the literature concerning this rare pathology.

Case Report

Case 1 – proximal femur

A 68-year-old male qualified for an arthroplasty of the 
right hip joint due to osteoarthritis. An AP image of the hip 
joints showed a centrally located cystic lesion in the right 
proximal femoral shaft, surrounded by a thick sclerotic rim, 

without a periosteal reaction. CT and MRI showed the pres-
ence of fatty tissue within the lesion (Figure 1). Arthroplasty 
of the right hip joint was performed with an intraoperative 
collection of sample material for histopathological examina-
tion, which revealed mature adipose tissue without features 
of necrosis. Intraosseous lipoma was diagnosed.

Case 2 and 3 – distal femur

A 58-year-old male with knee pain, who had a stress AP 
radiograph of both knee joints, and a lateral radiogram of 
the right knee joint. The images showed osteoarthritis in 
the medial compartments of both knee joints in the form 
of joint space reduction, especially on the left side, and a 
cystic lesion in the lateral epicondyle of the right femur. 
Eccentrically located lesion was well circumscribed with a 
sclerotic rim, caused bone expansion and was abutting the 
posterior part of the articular surface of the lateral femo-
ral condyle. It contained internal trabeculations. An MRI 
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revealed the presence of an adipose tissue signal within the 
lesion, identical to that of subcutaneous fat and medullary 
cavity. In the central part of the lesion, there was a fluid-
filled space (Figure 2).

A 58-year-old female with knee pain, who had a stress AP 
radiograph of both knee joints. Apart from osteoarthritis, 

Figure 1.  A 68-year-old male. (A) Plain film showing a radiolucent 
lesion in the proximal femoral diaphysis surrounded by a 
thick, irregular rim of osteosclerosis. (B) MRI. The lesion 
exhibiting high signal intensity on T1-weighted images, 
identical with the signal of subcutaneous fat.
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Figure 2AB.  A 58-year-old male. (A,B) Plain films demonstrating 
a cystic lesion in the lateral femoral condyle and 
epicondyle. The eccentrically located lesion is surrounded 
by a sclerotic rim. It causes a moderate bone expansion, 
and contains internal trabeculations. 
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there was also a cystic lesion surrounded by a sclerotic rim 
in the medial epicondyle of the left femur, not communicat-
ing with the articular surface. CT and MRI of the left knee 
revealed adipose tissue and centrally located calcifications 
within the lesion (Figure 3).

Case 4, 5 and 6 – bones of the feet

A 49-year old male with forefoot pain. An AP and lateral 
x-ray images of both feet showed hallux valgus with sec-
ondary osteoarthritis in MTP I joints and a polycyclic cystic 
lesion in the head of the talus surrounded by a sclerotic rim. 
An MRI showed adipose tissue within the lesion. The lesion 
communicated with the articular surface of the talonavicua-
lar joint and the anterior part of the subtalar joint (Figure 4).

A 28-year-old female with a cystic lesion in the central part 
of the calcaneus (Ward’s triangle), found on x-ray of the 
feet performed due to faulty posture. CT images provided 
for evaluation revealed adipose tissue within the lesion, 
with a central area of soft tissue including dystrophic cal-
cifications (Figure 5)

A 55-year-old female diagnosed with first-stage thoracic 
sarcoidosis. The disease started with erythema nodosum in 
the region of the ankles. Imaging examinations were car-
ried out due to pain in the metatarsal area present for a 
few months. X-ray and MRI examinations showed inflam-
matory lesions in the tarsal joints, particularly intense at 
the level of the Lisfranc joint, and a cystic lesion composed 
of adipose tissue in the right cuboid bone (Figure 6).

Discussion

Intraosseous lipomas constitute very rare bone tumours, 
with 200 cases reported thus far [1–3]. The largest number 
of cases was presented by Milgram (61 cases) and Campbell 
et al., who described 35 cases collected by the members of 
the British Society of Skeletal Radiology and who carried 
out a meta-analysis of cases presented in the English litera-
ture since 1966 [4,3].

Histologically, these tumours are composed of mature adi-
pose cells, which are slightly larger than the non-tumor-
ous ones, and may include single spindle cells, regressive 
lesions (foci of fat necrosis, cystic spaces, and dystrophic 
calcifications) and bone trabeculae undergoing resorp-
tion [4–7]. Milgram divided these lesions into three stages, 
depending on the histopathological appearance [4]. Stage I 
includes lesions composed of viable, mature lipocytes, simi-
lar to the cells of subcutaneous adipose tissue. In stage II, 
necrotic foci are present in the lesion; foamy macrophages 
and foci of reactive osteogenesis may also appear. Stage III 
is a completely necrotic lesion with focal calcifications and 
cystic degeneration that resembles a bone infarct, the only 
features differentiating it from lipoma being lack of trabec-
ular resorption or possible bone expansion [4,8].
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Figure 2C–E.  A 58-year-old male. MRI, T1-weighted (C), T2-weighted 
(D), and T2-weighted images with fat suppression (E): 
the signal of the peripheral part of the lesion showing 
the same pattern as the signal of the subcutaneous fat, 
whereas the central part contains fluid-filled space (low 
on T1, high on T2) corresponding to cystic degeneration 
(arrows in E).
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Intraosseous lipomas are found only slightly more often in 
men. They may develop at all ages, although they are usual-
ly diagnosed around the age of 40 [3]. Most of the cases pre-
sented in the literature (about 70%) were associated with 
clinical symptoms, usually pain [3]. This is contrary to the 
data from our material, in which all lesions were diagnosed 
incidentally on radiographs performed due to problems that 
undoubtedly were clinically connected with another pathol-
ogy: osteoarthritis of hip (n=1) or knee joints (n=2), hallux 
valgus and osteoarthritis within the tarsus (n=1), sarcoid 
arthritis (n=1) and faulty posture (plano-valgus foot). The 
direct connection between lipomas and patients’ symptoms 
was also questioned by Campbell et al., who found that the 
manifestations recurred after tumour removal or subsided 
spontaneously without treatment, which pointed to their 
relation to some other pathology [3]. In one case visualised 
with an MRI, they found an increased signal intensity with-
in the lesion, which could be related to overload (microfrac-
ture of bone trabeculae). Unfortunately, correlation of the 
image with patient’s symptoms was not possible [3].

The lesions tend to locate within the lower limb (71%), usu-
ally within the calcaneus (about 30% of cases). Other fre-
quent locations include: subtrochanteric femur, as well as 
femur and tibia in the region of the knee joint [3]. Our cases 
also seem to confirm the predilection of lesions for bones of 
the lower limb. A less frequent location is the upper limb 
(7%) and the axial skeleton (cranium – 4%, mandible – 3%, 
spine – 4%, pelvis – 5%) [3,9–12].

Radiographic picture of intraosseous lipomas is usually 
uncharacteristic and requires differentiation with other 
lesions, including non-ossifying fibroma, fibrous dysplasia, 
solitary cyst, giant-cell bone tumor, bone infarct and carti-
laginous tumours [3,5]. Intraosseous lipomas usually present 
as cystic lesions with an increased radiolucency, surrounded 
by a sclerotic rim (74%) [3,4,6]. Lipomas located in the proxi-
mal femur may be surrounded by a relatively extensive area 
of sclerotisation [13]. Lesions in the intertrochanteric area 
of the femur need to be differentiated from liposclerosing 
myxofibrous tumor, a very rare, benign fibro-osseous lesion 
with mixed histology, which may include components of 
lipoma [14]. Inside the cysts, internal trabeculations may be 
present, while in lipomas with regressive lesions (stage II 
and III according to Milgram) – foci of calcifications, usu-
ally located centrally [3,4]. An image of a cystic lesion in the 
calcaneus with a central calcification is pathognomonic for 
intraosseous lipoma (Figure 5). In the collected material, we 
could identify a sclerotic rim surrounding lesions in every 
case, with the greatest intensity in case of focus located in 
the proximal femur (Figure 1A). Most of the tumours in our 
material had slightly polycyclic borders and internal septa. 
Two lesions contained calcifications in the tumour matrix. 
In one case there was a slight bone expansion (Figure 2A, B). 
This symptom may be found in some cases of intraosseous 
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Figure 3.  A 58-year-old female. (A) Plain AP film of both knee joints 
showing a cystic lesion surrounded with a thin sclerotic rim, 
located in the medial epicondyle of the left femur (arrows). 
In MRI (B) and CT (C) examinations, the lesion is composed 
exclusively of adipose tissue. Small foci of low signal 
intensity in MRI correspond to calcifications as shown by CT 
imaging (arrows in B and C).
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lipomas (about 14%), and is usually of minor degree. In cases 
of greater expansion, it is necessary to differentiate it from 
an aneurysmal cyst [3,7,9,16].

Computed tomography (CT) and magnetic resonance imag-
ing (MRI) allow for a more accurate evaluation of lesion 
morphology [17–22]. Finding that the lesion is composed 

mostly of adipose tissue is actually diagnostic. In CT, adipose 
tissue has a low attenuation coefficient, ranging from –110 
to –40 HU. In fast spin-echo sequences of an MRI, adipose 
tissue signal is high both in T1- and T2-weighted images, 
and becomes extinguished in fat-suppression sequences. 
Calcifications are visible in CT as hyperdense areas, while in 
MRI as areas of low signal intensity (Figure 3). Fluid-filled 
spaces found in about 67% of lesions show a low-to-medium 
signal intensity in T1-weighted images, and a very high sig-
nal intensity in T2-weighted images (Figure 2) [3]. No contrast 
enhancement is detected within the lesions (Figure 6) [21].

It should also be mentioned, that some authors do not con-
sider intraosseous lipomas true bone tumors [5,23]. One of 
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Figure 4.  A 49-year-old male. AP radiogram (A) of the feet showing 
bilateral hallux valgus and mild osteoarthritis of tarsal 
joints. Lateral radiogram of the right foot (B) showing 
a cystic lesion in the head of the talus, surrounded by a 
sclerotic rim (arrows). MRI: T1- and T2-weighted images 
(C,D) and T2-weighted images with fat saturation (E) 
displaying a fatty nature of the lesion.
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the arguments is that these lesions are usually found within 
areas with physiologically lower number of trabeculae and a 
higher yellow bone marrow content, such as the trochanter-
ic region of the femur or the anterior part of calcaneus. In 
the heel bone, intraosseous lipomas are almost exclusively 
found within a so-called Ward’s triangle, between the load-
bearing trabeculae [24,25]. Campbell et al. suggested that in 
some cases, resorption of the trabeculae within an unloaded 
area may occur together with a peripheral trabecular hyper-
trophy, producing an image of a seemingly delineated focal 
lesion [3] (Figure 5). Other authors point to the fact that 
Ward’s triangle is characterised by a specific vasculariza-
tion, which may predispose to bone marrow infarction and 
development of regressive lesions [5,23]. Solitary cysts and 
intraosseous lipomas found in the same location in the cal-
caneus led some authors to a conclusion, that these lesions 
may present a continuum of one disease process [26,27]. It 
is also believed that lipomas may constitute the last phase 
of involution of other focal lesions of bones, a bone infarct 
in particular. Stage III intraosseous lipoma described by 
Milgram may be difficult to distinguish from a bone infarct 
in histopathological examination [4]. Lipomas causing bone 
expansion may be a continuation of a regressing aneurys-
mal bone cyst [28]. There was a report of a focal lesion caus-
ing bone expansion with a mixed histopathological picture 
of an aneurysmal bone cyst and intraosseous lipoma [29]. 

Recently, there has appeared a report on a solitary cyst of 
the humerus in an 18-year-old man becoming filled with an 
adipose tissue after alcohol ablation [30]. So far, only one 
case of periosteal lipoma has been subjected to a cytogenetic 
analysis that revealed a translocation identical with that of 
soft tissue lipomas, which are considered true neoplasms 
[31]. Soft tissue lipomas are much more common in women 
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Figure 5.  A 28-year-old female. (A) Lateral radiogram of the foot 
showing a cystic lesion with a central calcification in 
the middle of the calcaneus (Ward’s triangle). (B) CT 
demonstrated a predominantly fatty content of the lesion 
with some soft tissue containing dystrophic calcifications in 
the center of the lesion.

Figure 6A,B.  A 55-year-old female with sarcoidosis. (A,B) plain AP 
film of the feet and lateral film of the right foot showing 
bilateral hallux valgus, hazy delineation of Lisfranc 
joints and a cystic lesion in the right cuboid bone. 
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(8:1). However, epidemiology of intraosseous lipomas, with 
a slightly higher incidence in men, does not support the 
relationship between these two types of tumors [3]. It seems 
that the nature of intraosseous lipomas is yet to be unequiv-
ocally defined.

Irrespectively of the above mentioned controversies, estab-
lishing prognosis as well as further diagnostic and therapeu-
tic management is of most importance to a radiologist and 
a clinician Milgram described four cases of malignant trans-
formation of intraosseous lipomas [32]. One of them con-
cerned a 19-year-old boy with a stage I lipoma. Three other 
cases included older individuals with stage III lipomas. In all 
patients, malignant histiocytic fibroma was diagnosed. As 
already mentioned, stage III lipomas appear very similar to 
bone infarcts. A malignant transformation of bone infarct is 
a common complication. Cases of various histological types of 
sarcomas, mainly of mesenchymal origin (malignant fibrous 
histiocytoma, fibrosarcoma, liposarcoma) have been described 
in single bone infarcts as well as in multiple infarcts compli-
cating systemic diseases (alcoholism, anaemia) [33–38]. As the 
literature lacks other reports of malignant transformations of 
intraosseous lipomas, we believe that the report by Milgram 
should be considered only as a proof of difficulties associated 
with differentiation between bone infarct and an intraosseous 
lipoma, rather than of the malignant potential of this tumour. 
It is also worth mentioning that the world literature includes 

only over a dozen of case reports of bone liposarcoma, and 
if we consider only the lesions with an epicentre located 
within the medullary cavity, this number decreases below ten 
[39–41]. In radiographic examinations, these tumours pres-
ent as poorly delineated osteolytic lesions with a nonreactive 
bone degeneration or an accompanying malignant periosteal 
reaction and a large tumour in soft tissues. In one case, a CT 
examination revealed an extensive soft-tissue mass without 
macroscopically visible adipose tissue [41]. Therefore, liposar-
coma should not be included in the differential diagnosis of 
intraosseous lipoma.

To sum up, similarly to other authors, we believe that 
imaging of a tumour composed of adipose tissue proves 
its benign nature and concludes the diagnostic process [3]. 
Additional proof for the validity of this approach is pre-
sented in papers analysing the presence of adipose tissue 
in benign and malignant bone tumours of various histologi-
cal structures, which indicate that the existence of adipose 
tissue in malignant tumours is extremely rare [42,43]. We 
believe that, due to the previously mentioned complica-
tions of bone infarct, diagnostics should be continued only 
in cases where pain seems to be directly related to the pres-
ence of the lesion, the radiographic presentation is difficult 
to differentiate from a bone infarct, and contrast enhance-
ment or aggressive bone destruction are found in CT or 
MRI.
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Figure 6C-F.  A 55-year-old female with sarcoidosis. The lesion has a high signal intensity on T1- and T2-weighted images (C,D), which becomes 
attenuated on PD- and T1-weighted fat-saturated images (E,F). No contrast enhancement is observed in the lesion (F). Effusions and 
enhancement in the tarsal joints is due to inflammation in the course of sarcoidosis (arrows in E,F).
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