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Intraosseous lipoma: radiological findings

Lipoma intra-6sseo: achados radioldgicos

Ozgiir Oztekin', Mehmet Argin?, Aysenur Oktay®, Remide Arkun®

OBJECTIVE: Intraosseous lipomas may be less rare lesions than previously suggested in the literature. They
have frequently been misdiagnosed as other benign bone lesions. A combination of computed tomography,
magnetic resonance imaging and radiography is essential for decreasing misdiagnosis rates. MIATERIALS
AND METHODS: This retrospective study presents ten cases of intraosseous lipoma. The patients’ ages ranged
from 25 to 80 years, and six of them were female. Six patients presented with bone pain, whereas four
patients were asymptomatic with incidentally discovered lesions. The involved bones were: femur (four
patients), tibia (two patients), calcaneus (one patient), sacrum (one patient), iliac bone (one patient), navicular
bone (one patient). All of the patients were assessed by means of conventional radiography, computed
tomography and magnetic resonance imaging of the affected region. RESULTS: In all of the cases, plain
films revealed well-defined lytic lesions. Both computed tomography and magnetic resonance imaging were
quite useful in demonstrating fat within the femur. The histologic pattern of all tumors was that of mature
adipose tissue. CONCLUSION: Intraosseous lipoma is a well-defined entity that may develop with varying
presentations. Plain radiographs alone cannot establish the diagnosis of this lesion. However, both computed
tomography and magnetic resonance imaging are quite useful methods in these cases.
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OBJETIVO: Lipomas intra-6sseos podem ser lesdes menos raras do que anteriormente sugerido na literatura.
Freqliientemente tém sido erroneamente diagnosticados como outras lesGes 6sseas benignas. A combinacédo
de tomografia computadorizada, ressonancia magnética e radiografia é essencial para reduzir as taxas de
erro diagnéstico. MATERIAIS E METODOS: Este estudo retrospectivo apresenta dez casos de lipoma intra-
6sseo. As idades dos pacientes variavam entre 25 e 80 anos, e seis deles eram do sexo feminino. Seis pacientes
apresentavam dor dssea, enquanto quatro eram assintomaticos com lesdes descobertas casualmente. Os
ossos afetados foram: fémur (quatro pacientes), tibia (dois pacientes), calcdneo (um paciente), sacro (um
paciente), osso iliaco (um paciente), osso navicular (um paciente). Todos os pacientes foram avaliados por
meio de radiografia convencional, tomografia computadorizada e ressonancia magnética das regioes afeta-
das. RESULTADOS: Em todos os casos, as radiografias revelaram lesdes liticas bem delimitadas. Tanto a
tomografia computadorizada como a ressonancia magnética foram bastante Gteis para demonstrar gordura
dentro do tumor. O padrdo histolégico de todos os tumores caracterizou-se por tecido adiposo maduro.
CONCLUSAO: Lipoma intra-6sseo é uma entidade bem definida que pode se desenvolver com variadas apre-
sentacdes. Radiografias convencionais, isoladamente, ndo podem diagnosticar essas lesGes. Entretanto, a
tomografia computadorizada e a ressonéncia magnética sdo métodos bastante Uteis nesses casos.
Unitermos: Lipoma intra-6sseo; Tumor ésseo benigno; Tomografia computadorizada; Imagem por ressonancia
magnética.
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INTRODUCTION

Intraosseous lipomais one of the rarest
benign primary tumors of bone, with an
incidence of less than one in 1000 cases.
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The mgjority of such tumors present in the
metaphysis of long bones, frequently with
minor symptoms, usually pain, while the
asymptomatic ones are incidentally
discovered. There is no age predilection
and both men and women are equally
affected. Radiographically, these lesions
may mimic other entities such as fibrous
dysplasia, aneurysmal bone cysts, simple
cysts, boneinfarcts and chondroid tumors.
Generally, the prognosis is excellent, and
recurrences have not been documented.
The purpose of this study is to describe
radiological features of histologically
proven intraosseous lipomain ten patients.
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MATERIALSAND METHODS

In the period between 2002 and 2007,
ten cases of intraosseous lipoma were
retrospectively examined in the Faculty of
Medicine at Ege University in Bornova,
Izmir, Turkey. Inclusion criterion was the
presence of a histologicaly verified
intraosseous lipoma. All the patients were
assessed by means of conventional
radiography, computed tomography (CT)
and magnetic resonance imaging (MRI) of
the affected extremity.

Aiming at a better evaluation of the
lesion extent, CT examination included
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multiplanar  reconstruction  images.
Hounsfield units (HU) were adopted in the
measurement of the lesions density. MRI
assessment included axial, corona and
sagittal images on T1-weighted spin echo
(SE) (TR: 528; TE: 14) and short-time
inversion recovery (STIR) (TR: 7172; TE:
60; TI: 150) sequences. Both CT and MRI
were utilized for evaluating respectively
HU and signal intensities corresponding to
the fat content of the lesions. The present
study describes imaging findings in ten
cases of intraosseous lipomas.

RESULTS

Theagesof the patients ranged between
25 and 80 years, a large majority of them
being middle aged adults (mean age of 44
years). Four patients were male and six,
female. Pain was the most frequent com-
plaint in six cases, and four patients were
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asymptomatic. A palpable mass was not
found in any of the patients. Different sites
of involvement were found including fe-
mur, tibia, sacrum, iliac bone, calcaneus,
and navicular bone. However, the presence
of lipoma was prevalent especidly in the
intertrochanteric and subtrochanteric por-
tions of thefemur; three of tenlesionswere
located in these sites and one of the lesions
wasin the distal metaphyseal region of the
femur. In one case, the lesion was fond in
the calcaneus. Bilateral navicular involve-
ment was present in one case (Figure 1)
while in another patient navicular bone
involvement was unilateral. Other sites of
involvement were: tibia in two cases,
sacrum and iliac bone in one case. Ana-
tomical location was not useful as a crite-
rion for exclusion of thisdiagnosis. Radio-
graphs showed well-defined lytic lesions
with subtle septations inside in five pa-
tients. In six cases the lesions were expan-

silein appearance but no case demonstrated
cortical destruction or soft tissue involve-
ment. Central calcification wasobservedin
two cases. CT can be of help in the defini-
tion of the cortical relation between the
lesion and itsinternal structure (Figures 2
and 3). Attenuation values typical for fat
densities were measured. In three cases a
multiplanar reconstructive study was per-
formed to define the extent and configura-
tion of thelesions. Inall casesCT and MRI
are quite useful for diagnosing these le-
sions because of their ability to show the
presence of fat within the tumor. The diag-
nosis was confirmed by the presence of a
mature adipose tissue as histological find-
ing. Characteristic histological findingsin-
cluded areas of mature fat, which were
devoid of medullary trabecular bone. Cel-
lular atypia or mitosis were not found.
The location and imaging findings of
the lipomas are summarized in Chart 1.

Figure 1. A: Bilateral anteroposte-
rior radiograph of feet demonstrates
well-defined radiolucent lesions (1 X
1 cmin the right foot, 0.8 x 0.6 cm
in the left foot). B: CT scan shows
typical fat density lesions (right foot,
-95 HU; left foot, =102 HU).

Figure 2. A: CT scan at the level of
femoral intertrochanteric region
demonstrates fat density lesion in
right femur compatible with intra-
osseous lipoma. Comparison with
the non affected side facilitates its
identification. B: Anteroposterior
radiograph of hip shows a large lu-
cent lesion with a well-defined scle-
rotic border involving the right femo-
ral neck.
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Figure 3. A: Radiograph showing
radiolucent lesion in metaphyso-
diaphyseal region of right tibia. B:
There is an expansion in the lateral
border without any interruption in
cortical continuity. Fat density values
were measured.

A

Intraosseous lipoma: radiological findings

Chart 1 Radiographic features of intraosseous lipomas.

Patient Age/Sex Location Radiography/CT findings Hounsfield units MRI findings
1 25/Male Femur, distal metaphysis-diaphysis Lytic, expansile, slightly thinned -90 Fat signal in all sequences
cortex, septated lesion
2 32/Male lliac bone, iliac crest to acetabu- Lytic, sclerotic border, septated, -60 Fat signal in all sequences
lum expansile lesion
3 35/Female Tibia proximal metaphysis-diaphy- Lytic, expansile lesion -100 Fat signal in all sequences
sis
4 63/Male Femur, intertrochanteric Lytic, thin, septated lesion with -69 T1W: Hyperintense like other area
cystic degeneration of bone marrow; STIR: Hyperin-
tense cystic degeneration area
5 26/Female Calcaneus Lytic, well-defined lesion -81 Fat signal in all sequences
80/Female Navicular Lytic, well-defined lesion R: -95, L: =102  Fat signal in all sequences
47/Female Femur, intertrochanteric, proximal Lytic, well-defined, septated, -59 Fat necrosis in the center: hypoin-
metaphysis-diaphysis calcified lesion tense, fusiform in TAW; hyperin-
tense in STIR sequences
8 33/Female Femur, proximal metaphysis-diaphy- Lytic, well-defined lesion with -105 Fat signal in all sequences
sis, neck to subtrochenteric cystic degeneration
9 58/Female Tibia proximal metaphysis-diaphy- Lytic, well-defined lesion with -90 Fat signal in all sequences
sis endosteal scalloping
10 44/Male Sacrum Lytic, well-defined lesion -73 Fat signal in all sequences
DISCUSSION tumor remains|atent®. For thisreasontheir  as pain, while the others are incidentally

Intraosseous,ale medullary lipomas are
among therarest primary bone tumors*>,
The incidence of intraosseous lipoma is
lower than one per 1000 bone tumors®.
However, Chow & Lee have reported a
higher incidence of this tumor in their
ingtitution (2.5%). This difference in
incidence can be partialy explained by an
increased awareness of this disease®.
According some authors, intraosseous
lipomas are more frequent because
frequently there are no symptoms and the
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actual incidence could be higher. Although
men are reported to be more frequently
affected than women with a ratio of
approximately 1.6:1®), large seriesrecently
published have shown a nearly equal sex
distribution of intraosseous lipomas'”. In
the present series, six of the patients were
female and four were male. The patients
age ranged between 25 and 80 years (mean
age, 44 years). Thereisno age predilection,
although adults appear to be most
frequently affected. The mgjority of such
lesions present with minor symptoms, such

discovered®®. Four of patients in the
present series had asymptomatic lesions,
whereas the remaining six had lesions
associated with pain.

Although intraosseous lipoma is con-
sidered as a benign bone lesion, Milgram
has reported four cases of intraosseous
lipoma transformed into malignant bone
lesions®. The first case was reported by
Brault, in 1868, Milgram reviewed 66
cases of intraosseous lipoma®. Although
the exact etiology remains unclear, most
probably intraosseous lipoma originates
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from a benign bone marrow proliferation.
Hart has demonstrated that a bone infarct
may play arole as an etiological factor®.
Mueller & Robbins have reported a case
following afracture healing and suggested
a posttraumatic fatty degeneration of mar-
row as apotential cause®®. Freiberg et al.
have reported acase of multipleintraosseous
lipomas associated with hyperlipopro-
teinemia suggesting a metabolic cause?.
Despite the limited number of patientsin
their study, Roman et al. also have tried to
show a pathogenic association between
cholesterol and multipleintraosseous lipo-
mas'®. In order to obtain more data on this
interesting issue, hyperlipoproteinemia
should be taken into consideration in the
future screening of patients suspected of
having intraosseous lipoma. Considering
the presenceofat inthemarrow of all bones,
it is expected that lipoma may be found in
all regions of the skeleton, although they
most frequently occur in the long bones
(60%)°19, Inlong bones, lipomas are most
frequently found in metaphyseal and
epiphyseal rather than in the diaphyseal
region. The proximal portion of the femur,
fibula and calcaneus are most frequently
affected, although they can also be seenin
the tibia, distal portion of the femur, ribs,
skull, sacrum, mandible, maxilla, phalan-
ges and bones around the shoulder and el-
bow™.

In the present study, femur and tibia
were predominant sites of | ocation, respec-
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tively with six and four cases; other sites
were: ileum, calcaneus, and navicular bone.
In one of the cases, the lesions were bilat-
erally located in navicular bone. Theradio-
graphic features look like those of benign
tumors. The lesions are osteolytic and
slightly expansile, surrounded by a well-
defined sclerotic border. Dystrophic calci-
fication within regions of fat necrosis are
seeninthemajority of tumors™*9_All of
the lesions in the present study had well-
defined margins, four of them with delicate
septation inside, three were expansile, two
with cystic degenerative changes, one case
with central calcification and none showed
cortical breakthrough and associated soft
tissueinvolvement. In bones such asfibula
and ribs, the lesions tend to be expan-
sile™™, |obulation or internal osseous
ridges are frequently present. Cortical de-
struction and periosteal reaction are absent.
These features are nonspecific except in
two regions. Intraosseous lipoma shows
unique characteristic in the cal caneus and
proximal femur™. Lesions located in cal-
caneusarelytic, with sclerotic marginsand
situated in the triangle between major tra-
becular groups. Central calcified nidi can
be observed (Figure 4). In the proximal
femur, the intraosseous lipoma is charac-
terized by a remarkable reactive ossifica-
tion involving alarge portion of the tumor
margin. Lesions are either subtrochanteric
or situated in the femoral neck above the
trochanters. In the present series, two of the

femoral lesionswereintertrochanteric, one
of them was subtrochanteric and one was
located in the distal femur.

The paucity of specific histopathological
findings in cases of intraosseous lipoma
usually poses a challenge to pathologists.
Milgram has proposed that the histopatho-
logical features of intraosseouslipomasare
due to involutional changes, and has sub-
divided intraosseous lipomas into three
groups according to their histologic appear-
ance>%1012) |n stage |, the lesion consists
of viable lipocytes which replaces preex-
isting trabecular structure so that it appears
as a well-circumscribed lytic, radiolucent
areaon radiographs. Stage |1 includestran-
sitional lesionswith partial fat necrosisand
focal calcification, but aso regions of
viable lipocytes. Dystrophic calcification
may occur centrally or peripherally. On
stage I, cystic degenerative change, calci-
fication and ossification replace thenormal
trabecular structure. On stage 111, there is
almost total involution of the lipoma, pre-
senting normal bone resorption. The le-
sions present an increased radiodensity
both centrally and peripherally.

The stage of thelesion affectsthelist of
differential diagnosis®!?. Any expansile
bone lesion such as simple bone cyst,
fibrous dysplasia and chondromyxoid
fibroma may be confused with stage |
lesions. CT and MRI constitute helpful di-
agnostic tools, as they can easily demon-
strate the fat contents of the lesion. In the

Figure 4. A: Lateral radiograph of the cal-
caneus of a 26-year-old female patient (pa-
tient 5) showing a radiolucent lesion. B: CT
image demonstrating a well circumscribed
radiolucent lesion in the calcaneus sur-
rounded by bone sclerosis.
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cacaneus, smplecystistheprimary lesion
considered in the differential diagnosis™.
Central bone calcification suggests the
diagnosis of lipomain thislocation. When
involution has occurred, bone infarct and
enchondroma must be considered in the
differential diagnosis. Differently from
infarct, lipomas may expand bone contours
and may cause bone resorption. Addition-
ally, lipomasmay undergo cystic degenera-
tion; infarcts always consist of the same
bone tissue that was present before infarc-
tion. Radiographically, enchondromas may
mimic stage |11 lipomas“?. Both lesions
situated in a same region can slowly and
asymptomatically expand a bone, present-
ing with an intense centrally located calci-
fication. Fortunately, tissue examination
can lead to the diagnosis, considering that
lipomas contain no cartilage tissue. Osteo-
blastoma also should be considered in the
differential diagnosis of uncommon ossi-
fying lipomas®.

When the matrix of a lesion demon-
strates absorption values near the values of
fat, CT becomes diagnostic, athough re-
gions of fatty degeneration due to infarc-
tion and lesions containing histiocytes
laden with fat vacuoles may yield similar
values®410119) Additionally, CT is help-
ful indefining the cortical relation between
the lesion and its internal structure. In the
present series, CT studies showed attenu-
ation values typical for fat densities™,

MRI isan excellent method for demon-
strating fatty tissue, and its primary rolein
the identification of intraosseous lipomas
istovisualizefat withinthelesions®?, On
T1- and T2-weighted sequences the matrix
content of thelesion showssimilar features
of those of fat tissue like bone marrow fat
and subcutaneousfat. On STIR sequences,
lesions are devoid of signal (Figure 5). On
T2-weighted images, areas of necrosisand
cystic structures present high signal inten-
sity (Figure 6). Gradient echo images are
helpful in demonstrating the margins of a
lesion and irregular linear structures attrib-
uted to fibrotic changesinits matrix. Gradi-
ent echo images a so are used in the staging
of lesions, considering that the amount of
dystrophic calcification iswell understood
dueto T2 shortening effect of calciuminthis
sequence. A combination of these sequences
is utilized for defining these lesions.
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A

Figure 5. A: MRI coronal STIR images (1700/26; 100-msec inversion time) show a lesion in neck and
intertrochanteric region of right femur with cystic degeneration. B: CT image of the same lesion shows fat
densities.

Cc

Figure 6. A: Radiolucent, septated, minimally sclerotic lesion affecting intertrochanteric region of proxi-
mal femur. B: The lesion extent is easily seen on reconstructed images. C: Fusiform hypointense lesion
is seen on T1-weighted coronal images. D: MRI demonstrating hyperintense lesion on STIR sequences
corresponding to areas of fat necrosis.
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CONCLUSION

The present study described radiolo-
gical features of histologicaly proven le-
sionsin the sampleevaluated and discussed
the findings reported in the literature.

In conclusion, intraosseous lipomais a
rare benign bone lesion that is difficult to
diagnose on plain radiographs alone be-
cause it may be confused with other bone
lesions. However, both CT and MRI are
quite useful in the diagnosis of these le-
sions, considering their ability to demon-
strate the presence of fat within a tumor.
These imaging techniques should be ap-
plied in the diagnosis before any operative
treatment is considered.
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