
INTRAOSSEOUSLIPOMA OF THE FRONTAL BONE : CT – MRI
DISCORDANCE

152PJR October - December 2013; 23(4)PAKISTAN JOURNAL OF RADIOLOGY

Correspondence : Dr. Kous h ik  Kum ar Nayak
Room  no. 233, Doctors ’ H os te l
242, AJC Bos e  Road, Kolk ata – 700020
W e s t Be ngal, India.
Ph : 09 433851309
Em ail: k ous h ik nayak 2010@ gm ail.com

CASE REPORT

Intraos s e ous lipom a is  a rare , be nign m e s e nch ym altum or th at is  fre q ue ntly found in th e  appe nde cular s k e le ton,
involving th e  calcane us 1 and th e  m e taph ys e s  of long bone s . Intraos s e ous lipom a of th e  s k ull is  e ve n rare r w ith
only a h andful of cas e s  de s cribe d in th e  lite rature . In cours e , th e y us ually unde rgo varying de gre e s  of involution
w ith  ne cros is , cys t form ation, and calcification. H e re  w e  re port a cas e  of a 8 ye ar old girl, w h o pre s e nte d w ith  a
h ard bony s w e lling of th e  calvarium  on th e  le ft s ide  for th e  pas t 3 m onth s . A pre lim inary non contras t Com pute d
Tom ograph y (CT) s can  w as  s ugge s tive  of fibrous  dys plas ia. H ow e ve r a Magne tic re s onance  im aging (MRI) s can
re ve ale d an e xpans ile  le s ion of th e  frontal bone  on th e  le ft s ide  w h ich  w as  h om oge ne ous ly h ype rinte ns e  on T1
and T2 w e igh te d im age s  w ith  uniform  s uppre s s ion on fat s aturate d im age s , w h ich  w as  s ugge s tive  of Milgram
s tage  1 intraos s e ous lipom a. Th e  above  m e ntione d CT-MRI dis cordance le ad to s ubs e q ue nt biops y of from  th e
le s ion, w h ich  confirm e d our diagnos is  of an intraos s e ous lipom a.
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Case Report

A 8 ye ar old girl pre s e nte d to us   w ith  a  h ard s w e lling
of th e  le ft s ide  of h e r calvarium  for th e  pas t 3 m onth s .
Sh e  h ad no oth e r s ignificant com plaints . A pre lim inary
non-contras t Com pute d Tom ograph y (CT) s can of
h e r brain, done  outs ide , re ve ale d an e xpans ile  le s ion
in th e  le ft s ide  of h e r frontal bone  w ith  h om oge ne ous
ground glas s  opacity (H ouns fie ld unit of 180 to 200)
and w ith out any obvious  foci of fat atte nuation, th e
appe arance  s ugge s tive of fibrous  dys plas ia (Fig. 1).
Sh e  s ubs e q ue ntly unde rw e nt an MRI s can of h e r
brain w h ich  re ve ale d th e  s am e  large  e xpans ile  in
tradiploe ic le s ion in th e  le ft s ide  of th e  frontal bone .
Th e  le s ion w as  uniform ly h ype rinte ns e  in both  T1 and

T2 w e igh te d im age s  (Fig. 2 &  3) w ith  com ple te
s uppre s s ion on Coronal T1 fat s uppre s s e d s e q ue nce
(Figure  4). No diffus ion re s triction w as  s e e n in th e
le s ion. Th e  above  findings  w e re  cons is te nt w ith
Milgram  s tage 1 intraos s e ous lipom a. No obvious  s ignal
inte ns ity ch ange s  in th e  unde rlying brain pare nch ym a
w as  note d. Th e   CT- MRI dis cre pancy prom pte d us
for a biops y, w h ich  re ve ale d th at th e  le s ion w as
com pos e d of m ature  lobular adipocyte s  w ith  no
e vide nce  of ce llular atypia,m itos e s , calcification or
ne cros is   and w ith out any adm ixe d bony trabe culae ,
s ugge s tive  of be nign  intraos s e ous lipom a.
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Figure 1: Axial CT s can of th e  Brain (bone  w indow ) s h ow s  an
e xpans ile  le s ion (arrow ) w ith  h om oge ne ous  ground glas s  opacity

in th e  le ft s ide  frontal bone .

Figure 2: Sagittal T1 (TR/TE, 200/15 m s ) im age  s h ow s  an
e xpans ile , h om oge ne ous ly h ype rinte ns e  intradiploe ic le s ion (large

arrow ) involving th e  frontal bone , h aving s im ilar inte ns ity to
s ubcutane ous  tis s ue  (s m all arrow ).

Figure 3:  Coronal T2 (TR/TE, 3200, 80 m s ) im age  s h ow s  th e
e xpans ile  le s ion involving th e  le ft s ide  of frontal bone  (arrow ),

w h ich  is  h om oge ne ous ly h ype rinte ns e .

Figure 4: Coronal T1 FS (TR/TE, 3200, 80 m s ) im age  s h ow s  th at
th e  le s ion uniform ly  s uppre s s e s  on fat s aturate d s e q ue nce ,

s ugge s tive  of its  fat containing nature .
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rim  of pe riph e ral fat (bull’e  e ye  patte rn) is  diagnos tic.5,7

On MRI, s tage  1 intraos s e ous lipom as  contain fat,
w h ich   is  h om oge ne ous ly h ype rinte ns e  on both  T1
and T2-w e igh te d s e q ue nce s  (ide ntical to s ubcuta-
ne ous  fat) w ith  com ple te  s uppre s s ion of fat s up-
pre s s e d s e q ue nce s . A th in circum fe re ntialrim  of low
s ignal inte ns ity on T1 and T2 w e igh te d s e q ue nce s  is
typically pre s e nt de m arcating th e  m argin of th e  le s ion,
cons is te nt w ith  re active  s cle ros is . In s tage  2 le s ions ,
one  can again ide ntify fat and th e  circum fe re ntial rim
of m arginal s cle ros is . Low -s ignal- inte ns ity are as
w ith in th e  ce ntral portion ofth e  le s ion on T1- and T2-
w e igh te d im age s  are  s ugge s tive  of calcification. Stage
3 le s ions  s h ow  a th in pe riph e ral rim  of fat, w ith  ce ntral
calcification and a th ick  rim  ofs urrounding s cle ros is ,
w h ich  h ave  low  s ignalinte ns ity on T1- and T2-w e igh te d
s e q ue nce s .Are as  of infarction w ith  ne cros is  and cys tic
de ge ne ration h ave  a variable  s ignal onT1-w e igh te d
and incre as e d s ignal on T2-w e igh te d im age s .4,7 No
contras t e nh ance m e nt is  s e e n in pos t contras t s tudy.
Th e  diffe re ntial diagnos is  of calvarial intraos s e ous
lipom a th at ne e d cons ide ration include  fibrous  dys -
plas ia, intraos s e ous  m e ningiom a, h e m angiom as ,
angiolipom a and ch ondroidtum ors .8 Bone  infarcts
can clos e ly re s e m ble  M ilgram  s tage  3 intraos s e ous -
lipom a. A non e xpans ile  le s ion w ith  pe riph e ral
calcifications  and th in s e rpe ntine  rim  of s cle ros is
s urrounding ce ntral fat and w ith out trab e cular
re s orption  is  s ugge s tive  of bone  infarct rath e r th an
intraos s e ous lipom a.7 Rare ly, a fatty m arrow  is land
w ith in an e nlarge d norm al cance lous bone  m ay als o
m im ic an intraos s e ous lipom a.1

Discussion

Intraos s e ous lipom a, firs t re porte d in 18801 is  a rare
be nign tum or, accounting for approxim ate ly 0.1%  of
bone  tum ors . Th e  le s ions  are  us ually locate d in th e
low e r lim b (71% ), involving th e  calcane us  in about
30%  of cas e s . O th e r fre q ue nt locations  include
s ubtroch ante ric and inte rtroch ante ric re gions  of th e
fe m ur, pe lvis  and flat bone s . Rare  involve m e nt of th e
cranial bone s  is  s e e n in only  4%   of cas e s .1,2 Till
date  only a h andful of cas e s  involving th e  frontal
bone , h ave  be e n re porte d.3

Th e  intraos s e ous lipom as  are  typically caus e d by a
prolife ration of m ature  lipocyte s  w ith in th e  m arrow of
norm al trabe cular bone .4 Th e y are  us ually e ncoun-
te re d in th e  4th  or 5th  de cade , alth ough  it can pre s e nt
in an age  range  of 5 to 85 ye ars . Male s  are  affe cte d
s ligh tly m ore  th an fe m ale s .5 Th e s e  tum ors  h ave  low
pote ntial for m alignant trans form ation. Th re e  s ource s
for intraos s e ous lipom as  h ave  be e n de s cribe d - fat in
th e  m e dullary cavity of long bone s (m e dullary lipom a),
pe rios te um  (paros te allipom a) and  s urrounding s oft
tis s ue  w ith  s ubs e q ue nt bone  infiltration (s oft tis s ue
lipom a).6

M ilgram divide d intraos s e ous lipom as  into 3 s tage s
bas e d on th e ir re s pe ctive  h is tology, re fle cting th e
de gre e  of involution of th e  le s ion.5 Th e  radiograph ic
fe ature s  of intraos s e ous lipom as  ofte n paralle l th os e
of th e  h is tologic s tage .7 Th e  s tage  1 le s ions  contain
viable  non-ne crotic fat w ith  re s orption of bony tra-
be culae  and s h ow  e xpans ion or re m ode ling in h alf
of th e  cas e s .5 Stage  2 le s ions  contain viable  lipocyte s
w h ich  contain foci of calcification (s e condary to fat
ne cros is ). Stage  3 le s ions  re fle ct re s orption of norm al
bone  w ith  th ick  s cle rotic borde rs , containing diffus e
are as  of  infarction, cys t form ation and dys troph ic
calcification.4,7

On CT, s tage  1 intraos s e ous lipom as  e xh ibit re s orption
of bone  trabe culae  w ith  bone  e xpans ion, are as  of fat
atte nuation (H U of -60 to-100) and m ild m arginal
s cle ros is . Stage  2 le s ions  h ave  are as  of fat w ith
variable  am ount of ce ntral and pe riph e ral are as  of
calcification or os s ification. Stage  3 intraos s e ous
lipom as  s h ow  th ick  m arginal  os s ification w ith  variable
am ounts  of ce ntral calcification on radiograph s . W ith
progre s s ive  is ch e m ia and involution, th e  fat unde rgoe s
cys tic de ge ne ration. Th us  a h e te roge ne ous  e xpans ile
le s ion w ith  ce ntral calcification s urrounde d by a

Conclusion

Intraos s e ous lipom a of th e  frontal bone  is  inde e d ve ry
rare .  H ow e ve r m ode rn im aging te ch niq ue s  lik e  CT
and MRI h ave  re volutioniz e d th e  diagnos is  of th e  ve ry
rare  tum ors , e ve n w ith out th e  ne e d for h is to-
path ological corre lation. H ow e ve r th e  CT-M RI
dis cre pancy in our cas e  prom pte d us  for a biops y
w h ich  inde e d prove d to be  a s tage  1 intraos -
s e ous lipom a. To our k now le dge  , th is  CT – MRI
dis cordance  of an intraos s e ous lipom a h as  not be e n
pre vious ly de s cribe d in lite rature  w h ich  prom pte d us
to re port th is  ve ry rare  e ntity.
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