Intraosseous Lipoma of the Calcaneus: A
Clinicopathologic Study of Three Cases
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Inlramm lipoma is on¢ of the farest benign primary
tumors oecurring in bone (1-20). Cornill and Ranvier
first described this tumor in 1850, and Childs published
the first case of intravsseous lipoma imvolving the calea-
news in 1955 (1, 2), Thert & some disparity in the
literature as to the number of reported and confirmed
cascs, but most investigators attest this to the rarity of
the tumor. Dahlin estimates the incidence of inlracase-
ous lipomas at less than one per thousand bone nco-
plasms seen at the Mayo Clinic (3), and the incidence of
intraosscous lipomas involving the calcaneus is even less
(15% of all intraosseous lesions) (4).

The cakancus has many snatomical features that
make it potentially more pronc 10 develop tumors,
Intemnally, it has an abundant vascular supply and 4 large
cancellous component, which may sequester tumors for
long periods of time before they become sympromatic,
Externally, it has an extensive surface area and numer-
ous points of pitachment for imtrinsic and extrimsic

From e Department of Omnbuopacdic Surgery, mﬂl University
Medical Cemter, Maywood, 11, mnd Hines Vietcrams Adminisiration
Ilnlpull Hiees, IL.

Sahmitiod during seoond year @t Scholl College of Podiaire
Medicime, Chicago, [

 Aasiseant Professar, Department of Ortbopaedic Surgery, Loyota

Unsvorsity Medical Center. Chicf, Podiutry Sectoon, Hines VA Hosp

dal. Addres anl reprint requests toc Department of
Orthopasdic Surgery, Loyala Ulhreﬂal;- Medical Center, 2060 South
First Avemue, Ma)mmd.ll

’S-huuuddann;ﬂw*ma:lhm?&m
The Jourmal of Foet & Ankhe Surpery H67-261593 360130684 000
Cﬂwuhlo 1957 by the Americas Collepe of Fuot snd Ankle

305 THE JOURNAL OF FOOT & ANKLE SURGERY

muscles, tendons, and ligaments that make it succeptible
0 a vast array of tumors and tumor-like conditions. Its
role in ambulition slso causes it 1o have a high propen-
sity for trauma (5, &) However, the etiology of the
intraosscous lpoma is still unknown. The most common
hiypothesis is that it represents a true benign neoplism of
marrow adipose tisue, ehereas others postulate a
healed bony indarci, secondary to wauma. to be the
cause (3. 7). Fretberg et al. suggested a rmetabolic cause
for multiple intraosseous lipomas acsociated with hyper-
lipisproteinemia ().

General Diagnosis and Treatment Guidelines

The most frequent presenting symptoms are localized
pain and soft tissue swelling (9). However, the lesion is
often discoversd as an incidental finding on a radiograph
and may be completely asymptomatic (10, 11). A review
of the lierature as stated by Ramos et al. concluded that
approximately one-third of patients with intracsscous
lipomas were asymplomatic (12).

The tumor may present varying radiographic features,
dependent upon ita stages of cvolution, that may cause
confusion in diagnosis (13). Therefore, lipaiias may be
confused with other benign tumors, simple cysts, and
cases of bone infarction. Many investigators agree that
the reported Tarity of intraosseous lipomas & possibly
secondary to incorrectly categorizing these lesions as
infarets or unicameral and ancurysmal bone cysts (1, 11,
12, 14, 15). Radiographically, the lesion is often seen as
an osteolytic area with a well defined or sclerotic border.



Furthermore, when the intrassscous lipoma consists of
Tive fan cells, it is seen as a radiolucency on plain film
radiograph due to resarption of bone, and it may be
expansibe, When fal necrosis is present, the lesion may
show areas of increased density dus to fat caleification or
reactive bone formation. Qecasionally, a central nidus of
calcification is found, helping to differentinte the n-
traosseous lipoma from 8 unicameral bone cyst which
has no central Focus of calaification {16). Fauy tumors of
the calcaneus invariably occur in the rigion of the
mentral triangle or pseudocyst (1), Ramos et al. found
that intraosseous lipomas have this characteristic pat-
tern, enabling nccurste disgnosis using conventional
radiographs in S0% of the ¢ases imvolving cabeanesal
lesions (12). Amother lesion that 15 present in the
calcaneus that may be similar to the lipoma is the
chondroblastoma. Unlike the intraosseous lipoma that
tends to be trapezoidal in shape, the chondroblasioma
appears as a spherical lesion with occasional character-
istic smnll, punctate, and multiple caldfications (7). In
the cases of intraosseous neoplasms that do not have a
central nidus, computcrized wmography (CT) or mag-
netic resonance imaging (MRI) should be used to aid in
the diagnosis.

A CT scam can definitively diagnose the presence of
an intracsscous lipoma by measuring the atsenwation of
the lesion. Tissue density is measured using Hounsfield
units (HU) and is calculated from the measured x-ray
relatioiship of aig (—1000 HU) and water (00 HU).
Furthermore, dense bone is measured (o be between
#1000 and +2000 HU and soft tissue between +40 and
+=60 HU. Fatty tissuc has a typical density of approxi-
mately =100 HU based on this scale. However, the
extent of caleification within the lesion may alter the
significance of the lipoma atlenuation rate, A negative
tissue attenuation value aids in differentiating intracsse-
ous lipomas from unicameral or aneurysmal bone cysts,
which have positive values (1, 2, 12, 14, 16-15).

Although CT seems to be the most popular nominva-
sive tool for diognosing intracsseous lipomas, MRI i
also effective. MRI shows a well demarcated lesion with
a short T1 relaxation vale that reflects a high signal
imtensity consistent with normal adipose tissue. Regions
where the signal i absent cotrespond I the central
nidus or other ossifications, Areas of necrosis o7 cyst
formation have signal charactenistics of fluid, demon-
strating low signal intensity on Tl-weighted images, and
high signal intensity on T2-weighted images (4. 6, 14, 17,
19}, Morsaver, the expansion of the bony contour may
be appreciated on avial images (6).

Lauf states that if a lesion is asymplomatic and is not
in an area subject to siress, trawma, or load, then radical
treatment of this benign lesion may not be indicated
(15}, However, if the lesion occurs in an area where

there is stress, trauma, or weightbearing, a patholagic
fracture <an have serious consequences. Therefore,
prompt treatment i indicated. Symptomatic paticnts
should wnderpo curettage and biopsy along with bone
grafting. If, upon histological examination, premalignant
or malignant changes of tissue are noted, then a more
radical excision shoukl be performed. The potential for
malignant degencration of fatty tumoers of bone has not
yet been shown in cases of intraosseous lipomas involv-
ing the caleneus.

Gase 1

A 62-year-old white male prescnted o the Hines
Weterans Administration Medical Center (VAMC) Po-
diatry Clinic on Mareh 21, 1990 for an eight-month
follow-up of a left fibular sesamoid fracture, The sesa-
maoid pain had largely resolved. but the patient had a
new complaint of left heel pain. The paticnt related mild
but noticeable tenderness in the left heel of approxi-
malely 1 year's duration with the first steps in the
moming and affer extended standing of ambulation.
There was no history of trauma or previous injury, His
physical exam was negative for any pain with palpation
in or around the ket heel. No radiographs were taken,
and the diagnosis at this visit, based on subjective and
objective findings, was plantar fascitis.

Eight months latcr the patient presented for follow-up
and related no improvement or change in heel pain. His
physical exam revealed some tenderness with subtalar
range of motion. Radiographs were taken and u well
circumseribed radiolucent kesion was seen al the anterior
aspect of the calecanews near the inferior aspect of the
subtalar joint (Fig. 1). A CT scan of the left foor was
taken and 8 well circumscribed, expansile lesion was
noted below the middle facet of the subtalar joint in the
lefi calcansus. The cyst extended anterionly 10 & level
near the subchondral bome adjacent 1o the calcancal-
cuboid joint. The joints themselves did not appear 1o be
involved (Fig 2). The patient was admitted on Decem

FIGURE 1 A wall circumacribed, radichscont lesion of the antorior
ampact of tha caleansus, conciclent with intracesacys ipoma, Case .
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next day fe

27, 1990. and was brought 1o the oper ating room the
4 ind packing with frecze-dried
: er being given an ankle block. Two tissue
samples were taken for biopsy, as well as fungal, A¥R,
and acrobic and snaerobic culture and susceptibilitics,
The intrasperative backerial and fungal culiures were all
g, -m| pathalogy diagnosed the two tisue Apeeci-
mens te be fragments of bone and dipoge tissie con-
1 with infrisosseous lipoma. The paticiit was placed
1 below-the-knee, momweightbearing cast and dis.
ch ll'un! on December 31, 1990 for outpaticnt n\llunnn

The paticnt spent 4 meeks in nonwel
and 2 weeks in partial weightbearing casts. Fallow- -up
radiographs showed remaodeling and healing of the g
ite with a gradual relum of trabegular patiern {Fig. 3).
Al the March 25 appointment, the patient was ambulst-
ing pain free in normal shoe gear with continued signs of
healing radiographically. The patient continues to par-
ticipate in mormal activities as of August 2. 1 and
signs of

sto

1945,

there has beea ne clinial or radiographic
EUrmenes or compl .
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FIBURE 1 Radiographs al E-wesks poatop
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Case 2

A 3year-old white female presentedl (i the Layola
Liniversi 1y Medical Center's Podistry Clinic somplaining
of severe pain in the right hecl of one year's duratio
Her physicol exam revealed considerable tendemess to
n along the lateral border with lesser tendern e

t the medial caleaneal mberosity consistent with plantar
fascitie. Radingraphs revealed a rather large colcancal
oy¥t approsimalely 4 cm. i dinmeter (Fig. 4). CT
suggesicd this lesion to be on the lateral side of the hesl
in the same arca where tenderness on palpation was
noted. Boy Ve, sugResling a benign
lesion. The imprcssion wus that there was a bone cyst in
¢ ri wsifving fibroma, umi.
cumeral Ronc cyst, or inlramseons lipoma. The paticiat
was admitted on October 13, 1991, and w as browght o
the inpatient operating room the mend day for cureitage
and debridement of the cakeancal qyst with packing
LIME a0 aulrpcmm crest bone graft wnde:
gencral ancathesin, The lesion contsined tpm-red and
tan=gray sofl tissue, amnd nosgd them 1o be
Iragmerits of thin, lamellar, bony spiculles surrounded by
fibrous tssue and granul i a8 well as adipase
tissue consistent with intracsseous lipoms.
dure went well, and there were B0 postope
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plications. The paticnt was placed in & below-the-knee,
nomweightbearing cxst and discharged on October 18 for
eutpatient follow-up. Radiographs taken 2-months poct-
operative revealed signs of bome incorpidation. The
patient related no complications, At 3.months postop-
erative, the patient returned 10 full commumity ambalas
tion, however, the patient related occasional numbneds
alomg the lateral cotumn of the foot. Radiographs dem-
onstrated continued remodeling and healing of the gral
dte (Fig. §). At the 2ayear follow-up, the: pat lated

o

mic eplic

Case 3

A dl-year-old white male prese
WAMC Podiatey Clinic with o lefl
painful for many years. The patient sustaimed closed
head injuries in the corly §970s and was a wheelchair
arnblator, His physical exam revented congiderable pain
on palpation along the lateral aspect of the left heel. A
bory protuberance on the laicral side was abso noted.
The paticnt related an increase in pain and an increass
in the sire of the protuberance occurring over scveral
moaths, Radiographs and an MRI revealed & large

ted to the Hines
ot that had besn

FIGURE &
nestpomtion of ine grafl, Cass 2

Radisgraphs at 3-manihe posioperaiive demonstrale

calcancal oyt an the bateral side of calcuneus where the
pain and profuberance were noted, An MRI revealed 2
Besion consistent with a lipoma thal was Uiraosscous m
the calcancus. The patient was admitied on April 20,
1992 aned brosghit B0 the operating reom the next day for
curettage and debridement of the intravsgous lips

with autogenous fliac crest bone graft packing un
e mesthesia. This was performed without compli-
cation. Radiographically, the bone grafi had fully incor-

porated -months postoper: and the hegl poin had
resolved. Howewer, the patient developed intractable
peuritis/nerve entrapment of the lateral dorsal w
s merve (hat falled 1o ~|x»=|LI 1 aceommodli
bocal corticosicroid injections. Ultimatcely, the pat
requincd two additional surgerics 1o address e newris
merve entrapment. The patient showed longlerm incor-
poration of ithe bone graft wilh n\-mnl.pli.:_‘lu\m regard-
ing the intraosscous lipoma al the 2-pear follow-up (Fig.
),

Discussion

Three surgerics imvolving intraosseous lipomas of the
caleanous were presented. Each patient underwent s
ilar provedutes including curettsge and debridement of

the lesion, Howewer, in onie Gt (Case 1), the sarpeon
wsed a frecze-dricd bone praft in order tir replace the
cangellous bone, wheneas in the other two cases (Case 2
and Case 1), the surgeon used an aklogenous bone graft
from the patients’ ilias crests, The strong potential for
pathologie [
complaints in the patiemts made surgical intervention
imperative. Currently, none of the patients has shewn

ure of the calcaneus as well as subjective

any complicalion: 10 the procedurs nor amy FesLcur-
rences of the lippma

Al the time of the first surgerny (Cise 1), the diagnosts
hased on pliin film radiograph was ane urysmal bone cyst

nege

FIGURE 6 MR 31 2-yoars. pOSIDRerativg revieals: compi
poraton of graf, Case 3
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or unicameral bone cyst, The diagnosis of intracsscous
lipoma was not made until the pathology results were
available. In retroipect, that would have done litde to
change our fr t plan, therefore the diff il
diagnosis is largely an academic issue. Moreover, this
reinforces the point that intravsseous lipomas may ofter
be misdispnosed and, therefore, dre not as rare as onee
believed. This point has also demonstrated that paticnts
presenting with heel pain. whethor acute or chronic,
should have radiographs and careful follow-ups to rule
out any b lity before diagnosing “typical
plantar fascivie” Although bone eysts and calcancal
[ractures ate nod usually the cause of heel pain, the risk
of pathologic fracture warrants this precaution, espe-
clally due to the stress of weightbearing snd gait. Fur-
thermaore, there have not been any published reports of
intr. lipoma ing after this type of pro-

cedure,
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