
at embolism syndrome (FES) is an uncommon but serious complicati-
on of skeletal trauma, in particular long bone fractures and orthopedic
procedures.1-3 Rarely, FES occurs after non-traumatic conditions.2 The

syndrome develops after a time interval, ranging from 12 hours to 72 hours
after trauma and is characterized by a classic triad of petechial skin rash, res-
piratory distress and neurological dysfunction.1-4 Neurological involvement
usually coexists with pulmonary involvement, nevertheless, although rare,
cases without pulmonary compromise have been reported previously.5-13 Ho-

Turkiye Klinikleri J Neur 2010;5(1) 19

Cerebral Fat Embolism in the Absence of
Systemic Manifestations of
Fat Embolism Syndrome

AABBSS  TTRRAACCTT  Fat em bo lism syndro me is an un com mon comp li ca ti on of ske le tal tra u ma. The syndro -
me is cha rac te ri zed by pe tec hi al rash, pul mo nary in suf fi ci ency and ne u ro lo gi cal symptoms. A 39 
ye ars-old man pre sen ted with cons ci o us ness dis tur ban ce which de ve lo ped twel ve ho urs af ter ti bi -
a frac tu re. Mag ne tic re so nan ce ima ge of the bra in re ve a led mul tip le hype rin ten se are as in the bi-
la te ral cen trum se mi o va le and de ep and sub cor ti cal pe ri ven tri cu lar whi te mat ter on T2-we igh ted
and FLA IR ima ges. He had no ot her symptoms or signs of fat em bo lism syndro me. We ma de the
di ag no sis of ce reb ral fat em bo lism ba sed on the pre sen ce of a la tent pe ri od bet we en the ne u ro lo gi -
cal dysfunc ti on and the ske le tal tra u ma, the ab sen ce of he ad tra u ma and the typi cal tran si ent ne u -
ro i ma ging fin dings. Alt ho ugh res pi ra tory com pro mi se and skin ras hes usu ally ac com pany
ne u ro lo gi cal symptoms, ca ses of iso la ted ce reb ral fat em bo lism ha ve be en ra rely re por ted. Iso la ted
ce reb ral fat em bo lism may po se a di ag nos tic chal len ge and bra in mag ne tic re so nan ce ima ging fin -
dings may con tri bu te to the di ag no sis.

KKeeyy  WWoorrddss::  Em bo lism, fat; ti bi al frac tu res; fo ra men ova le, pa tent; stro ke     

ÖÖZZEETT  Yağ em bo liz mi sen dro mu is ke let trav ma la rı nın sey rek bir komp li kas yo nu dur. Sen drom, pe -
te şi yal dö kün tü, pul mo ner yet mez lik ve nö ro lo jik semp tom lar la ka rak te ri ze dir. 39 ya şın da er kek ol -
gu, ti bi a kı rı ğı olu şu mun dan 12 sa at son ra ge li şen bi linç bo zuk lu ğu ile baş vur du. Be yin man ye tik
re zo nans gö rün tü le me tet ki kin de bi la te ral sen trum se mi o va le, de rin ve sub kor ti kal be yaz cev her -
de T2 ağır lık lı ve FLA IR imaj lar da mul tipl hi pe rin tens alan lar sap tan dı. Ol gu nun yağ em bo liz mi sen -
dro mu ile iliş ki li baş ka be lir ti ve ya bul gu su yok tu. Ol gu ya, nö ro lo jik dis fonk si yon ile is ke let trav ma sı
ge li şi mi ara sın da la tent bir pe ri yod ol ma sı, ka fa trav ma sı nın ol ma ma sı ve ti pik ge çi ci nö ro gö rün tü -
le me bul gu la rı na da ya nı la rak se reb ral yağ em bo liz mi ta nı sı kon du. Res pi ra tu ar yet mez lik ve de ri
dö kün tü le ri nin nö ro lo jik semp tom la ra ge nel lik le eş lik et me si ne kar şın, na dir ola rak izo le se reb ral
yağ em bo liz mi ol gu la rı bil di ril miş tir. İzo le se reb ral yağ em bo liz mi ta nı sal güç lük oluş tu ra bi lir ve be -
yin man ye tik re zo nans gö rün tü le me bul gu la rı ta nı ya kat kı da bu lu na bi lir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Em bo li,yağ; ti bi a kı rık la rı; oval fo ra men, ka lı cı; in me, felç         
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we ver, the re ha ve be en few ca se re ports de a ling
with iso la ted ce reb ral fat em bo lism to da te.13 We
pre sent a ca se with ne u ro lo gi cal comp li ca ti ons in
the ab sen ce of ot her ma ni fes ta ti ons of FES. 

CA SE RE PORT
A pre vi o usly he althy 39-ye ar-old man sus ta i ned a
clo sed, non-disp la ced frac tu re of the midd le third
of the left ti bi al shaft in a bicy cle ac ci dent. He had
no he ad in jury and he had not lost cons ci o us ness.
Upon ad mis si on to the emer gency ro om, his sco re
on Glas gow co ma sca le was 15, physi cal exa mi na -
ti on was nor mal ex cept for the left ti bi a frac tu re.
Be ca u se the frac tu re was clo sed and non-disp la ced,
and the bo ne was in its pro per po si ti on and align-
ment on X-ray, a sur gi cal pro ce du re was not con-
si de red and im mo bi li za ti on with a abo ve-the kne e
cast was per for med.

Twel ve ho urs af ter ad mis si on, he de ve lo ped
left arm we ak ness and im pa ir ment of cons ci o us -
ness. He had no fe ver; his pul se was 72 be ats per
mi nu te and re gu lar, blo od pres su re was 120/80 mm
Hg, and res pi ra tory ra te was 16 bre aths per mi nu -
te. Ne u ro lo gi cal exa mi na ti on re ve a led a Glas gow
co ma sca le sco re of 6 (E2 M2 V2), nor mal pu pil lary
light ref le xes, de ce reb ra te pos tu re and in con ti nen -
ce of bo wel and blad der. De ep ten don ref le xes we -
re brisk on both si des with ex ten sor plan tar
res pon ses. The pa ti ent had no skin or con junc ti val
pe tec hi a e. Re ti nal exa mi na ti on de mons tra ted nor-
mal fin dings, no evi den ce of fat em bo lism such as
ede ma, cot ton wo ol spots or he morr ha ge was ob-
ser ved. The pa ti ent ma in ta i ned his res pi ra ti on wit -
ho ut re qu i ring ven ti la tor sup port. The ar te ri al
blo od gas analy sis de mons tra ted that pH was 7.44,
par ti al pres su re of car bon di o xi de was 32.6, and
par ti al pres su re of oxy gen was 95.6.

The pe rip he ral whi te blo od cell co unt was
11.200/mm3, the pla te let co unt 240.000/mm3 and
he mog lo bin con cen tra ti on was 14.4 mg/dl. The re
we re no ab nor mal fin dings in ot her la bo ra tory da -
ta, inc lu ding eryt hrocy te se di men ta ti on ra te, C-re -
ac ti ve pro te in, uri ne analy sis, co a gu la ti on tests, and
se rum le vels of glu co se, elec troly tes, li ver enz ymes,
ure a, cre a ti ni ne, pro te in, cal ci um and mag ne si um.
Ra di og raph of chest, elec tro car di og ram and ca ro -

tis and ver teb ral Dopp ler ul tra so nog raphy we re
nor mal. An elec tro en cep ha log ram sho wed dif fu se
slo wing of back gro und ac ti vity. Fat glo bu les we re
not se en in eit her the uri ne or the spu tum. Com pu -
te ri zed to mog raphy of the bra in was al so nor mal. A
car di ac ec ho car di og ram de mons tra ted a pa tent fo -
ra men ova le. Ho we ver, tran se sop ha ge al ec ho car di -
og ram sho wed no evi den ce of right-to-left
shun ting.

Bra in mag ne tic re so nan ce ima ges (MRI) ob ta -
i ned on ad mis si on re ve a led ex ten si ve punc tu a te
and conf lu ent are as of in cre a sed sig nals on con ven-
ti o nal T2-we igh ted (T2W) and flu id at te nu a ti on
in ver si on re co very (FLA IR) ima ges in the sub cor -
ti cal, de ep and pe ri ven tri cu lar whi te mat ter, cen-
trum se mi o va le and the left oc ci pi tal cor tex (Fi gu re
1, 2). A re pe a ted MRI scan ob ta i ned fo ur we eks af -
ter symptom on set de mons tra ted al most comp le te
re so lu ti on of the dif fu se whi te mat ter sig nal in ten -
sity chan ges (Fi gu re 3).

We di ag no sed ce reb ral fat em bo lism des pi te
the ab sen ce of pul mo nary com pro mi se, skin ras hes
and ac com pan ying symptoms and the pa ti ent was
tre a ted with oral pred ni so lo ne in ad di ti on to ge ne -

FI GU RE 1: Axi al flu id-at te nu a ted in ver si on re co very mag ne tic re so nan ce
ima ge of bra in shows punc tu a te and conf lu ent are as of hype rin ten sity on the
sub cor ti cal whi te mat ter of bi la te ral he misp he res and the left oc ci pi tal cor tex.



ral sup por ti ve ca re. The pa ti ent’s men tal sta tus im-
pro ved gra du ally. The pa ti ent was disc har ged with
full of cons ci o us ness and re co ve ring pa re sis of the
left up per ex tre mity.

DIS CUS SI ON
Subc li ni cal fat em bo lism de ve lops in al most all of
the pa ti ents with pel vic or long-bo ne frac tu res.3 Ho -
we ver, only 0.26% to 35% of pa ti ents with tra u ma
de ve lop clas sic FES af ter a symptom-fre e in ter val of
12 to 72 ho urs.1-3 FES is cha rac te ri zed by skin pe-
tec hi as, pul mo nary in suf fi ci ency and ne u ro lo gi cal
dysfunc ti on.1-4 Ac com pan ying symptoms and signs
inc lu ding tach ycar di a, fe ver, ane mi a, throm bocy -
to pe ni a, hypo cal ca e mi a, hypo al bu mi ne mi a, ele va -
ted se rum li pa se and fre e fatty acids le vels and
co a gu la ti on ab nor ma li ti es may al so be fo und.1,2,4,5

Pul mo nary in vol ve ment oc curs in up to 75% of
pa ti ents with FES and pre sents with tachy pne a, dys-
pne a, hypo xi a and cya no sis and its se ve rity ran ges
from mild dyspne a to acu te res pi ra tory dis tress syn-
dro me.1-3 Ce reb ral in vol ve ment usu ally ac com pa ni -
es and ma ni fests in a wi de ran ge of pre sen ta ti ons
inc lu ding he a dac he, al te red le vels of cons ci o us ness,
ir ri ta bi lity, de li ri um, fo cal and ge ne ra li zed se i zu res,
fo cal ne u ro lo gic de fi cits such as ap ha si a, pa re sis and
pu pil lary ab nor ma li ti es, de cor ti ca te or de ce reb ra te
pos tu ring and co ma.1,3,6,8-14 Our pa ti ent pre sen ted
with ne u ro lo gi cal dysfunc ti on com pa tib le with ce -
reb ral fat em bo lism wit ho ut ac com pan ying symp-
toms or signs of pul mo nary in vol ve ment. Alt ho ugh
ne u ro lo gi cal in vol ve ment usu ally co e xists with pul-
mo nary in vol ve ment, ra rely, ca ses wit ho ut res pi ra -
tory in suf fi ci ency ha ve be en re por ted.5-13 In
ma jo rity of the se ca ses, the re we re ot her ma ni fes ta -
ti ons of FES such as skin ras hes, hypo al bu mi ne mi a
or co a gu la ti on ab nor ma lity, in de ed, iso la ted ce reb -
ral fat em bo lism is an ex tre mely ra re en tity.5-13 The
di ag no sis of iso la ted ce reb ral fat em bo lism is ma inly
ba sed on the fin dings of ne u ro lo gi cal exa mi na ti on
and ne u ro i ma ging met hods.

In ca ses of sus pec ted ce reb ral fat em bo lism, bra -
in MRI is the ima ging mo da lity of cho i ce.4,5,7-12,15-24

Mul tip le small, patchy le si ons which are hype rin -
ten se on FLA IR and con ven ti o nal T2-we igh ted 
ima ges, usu ally lo ca ted in the sub cor ti cal and pe ri -
ven tri cu lar whi te mat ter and de ep gray mat ter, cha r-
ac te ri ze ce reb ral fat em bo lism.4,5,7-12,15-25 The le si ons
are hypo in ten se or iso in ten se on T1-we igh ted ima -
ges.7,13,15,17 The le si ons are usu ally dis tri bu ted in the
bi la te ral bor der-zo ne are as.26 Bra in MRI of our pa ti -
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FI GU RE 2: Axial T2*-weighted magnetic resonance image of brain shows
punctuate areas of hyperintensity on the subcortical white matter of bilateral
hemispheres. 

FI GU RE 3: Axial fluid-attenuated inversion recovery magnetic resonance
image of brain obtained four weeks after symptom onset shows almost com-
plete resolution of the hiperintense signal changes on the subcortical white
matter of bilateral hemispheres.



ent sho wed mul tip le are as of in cre a sed sig nal on T2-
we igh ted and FLA IR ima ges thro ug ho ut bi la te ral
he misp he res, mostly lo ca ted at cen trum se mi o va le
and bor der-zo ne are as, as pre vi o usly re por ted. The
le si ons of ce reb ral fat em bo lism gra du ally re sol ve
wit hin a few we eks to a few months and the di sap -
pe a ran ce of le si ons cor res ponds to the ne u ro lo gi cal
re co very.4,8 Si mi larly, our pa ti ent ma de a gra du al but
sa tis fac tory re co very du ring hos pi ta li za ti on and al-
most comp le te re so lu ti on of bra in MRI fin dings was
no ted. This tran si ent na tu re of the le si ons furt her
sup por ted the di ag no sis of ce reb ral fat em bo lism in
our pa ti ent.

Ce reb ral fat em bo lism must be dis tin gu is hed
from the ef fects of he ad tra u ma such as ex tra- and
in tra-ce reb ral he morr ha ge, ce reb ral con tu si on and
dif fu se axo nal in jury (DA I). DAI ma ni fests with
ne u ro lo gi cal dysfunc ti on im me di a tely af ter tra u ma
in con trast to ce reb ral fat em bo lism which oc curs
af ter a ti me in ter val fol lo wing tra u ma. In ad di ti on,
alt ho ugh both may ma ni fest with dis se mi na ted hy-
pe rin ten se le si ons on T2 we igh ted and FLA IR im-
a ges of bra in, DA I typi cally oc curs in the cor pus
cal lo sum, in ter nal cap su les, ba sal gang li a, bra ins -
tem, and sub cor ti cal whi te mat ter in con trast to ce -
reb ral fat em bo lism, which pre do mi nantly in vol ves
cen trum se mi o va le.18 The de la yed on set of ne u ro -
lo gi cal dysfunc ti on af ter ske le tal tra u ma and spa r-
ing of the cor pus cal lo sum, bra ins tem and in ter nal
cap su le and the ab sen ce of he morr ha gic le si ons on
MRI sup por ted the di ag no sis of ce reb ral fat em bo -
lism rat her than DAI in our pa ti ent.

Trans cra ni al Dopp ler ul tra so nog rap hic de tec ti -
on of fat em bo lism is anot her to ol for es tab lis hing
the di ag no sis in ca ses of sus pec ted ce reb ral fat em bo -
lism, fin dings of mic ro em bo lism may be de tec ted up
to 96 ho urs af ter in jury.27 Ho we ver, this met hod is
ne it her spe ci fic nor ob li ga tory for the di ag no sis, be-
ca u se mic ro em bo lism may be de tec ted in pa ti ents
with tra u ma tic long bo ne frac tu res des pi te the ab-
sen ce of fat em bo lism syndro me and se ve ral ot her
pa ti ents with ce reb ral fat em bo lism wit ho ut do cu -
men ted em bo li za ti on by trans cra ni al Dopp ler ul tra -
so nog raphy ha ve be en re por ted so far.5-12,16-22,24,27

Ne u ro lo gi cal ma ni fes ta ti ons of FES ha ve be -
en pro po sed to oc cur by occ lu si on of ce reb ral blo -

od ves sels by fat em bo li and dis rup ti on of the 
blo od-bra in bar ri er by to xic fre e fatty acids. The
dis rup ti on of blo od-bra in bar ri er has be en do cu -
men ted by ga do li ni um en han ce ment of the le si -
ons in the acu te sta ge.7,12 In ad di ti on, dif fu si on
we igh ted ima ges (DWI) may re ve al dif fu se hype -
rin ten se are as with con co mi tant dec re a se in 
ap pa rent dif fu si on co ef fi ci ent map ping in di ca ting
cyto to xic ede ma as so ci a ted with isc he -
mia.7,9,17,18,21,22 Furt her mo re, the le si ons di sap pe ar
wit ho ut evi den ce of gli o sis.17 The se fin dings sug-
gest that ne u ro lo gi cal dysfunc ti on re sul ting from
ce reb ral fat em bo lism oc curs du e to blo od-bra in
bar ri er bre akt ho ugh and cyto to xic ede ma in du ced
by fre e fatty acids rat her than a simp le occ lu si on
of ce reb ral ves sels by fat em bo li. 

Em bo lic ma te ri al may pass in to the syste mic
cir cu la ti on and may re ach the bra in thro ugh a
right-to-left car di ac shunt such as a pa tent fo ra men
ova le.2,11,14 The pres su re of the right at ri um must be
hig her than of the left at ri um to al low right to left
shun ting in the ca se of pa tent fo ra men ova le.28 Fat
em bo li za ti on of the pul mo nary ar te ri al system may
in cre a se the pres su re of the pul mo nary ar te ri es and
the right at ri um re sul ting in right to left shun ting.
Ho we ver, our pa ti ent had no sign of pul mo nary
com pro mi se; the re fo re, pa ra do xi cal em bo lism thro -
ugh the pa tent fo ra men ova le wo uld not be ex pec -
ted to ca u se pa ra do xi cal em bo lism in our pa ti ent.
In se ve ral pa ti ents with FES, no evi den ce of in tra -
car di ac shun ting has be en de tec ted.7,9,10,12,17-19 The
pro po sed mec ha nism of syste mic em bo li za ti on in
the se pa ti ents and we sug gest that in our pa ti ent, is
trans-pul mo nary pas sa ge of small fat drop lets thro -
ugh pul mo nary ca pil la ri es.3,12

FES tre at ment con sists of op ti mal frac tu re 
ma na ge ment by early sta bi li za ti on, pul mo nary
sup port and shock tre at ment.1-3,25,29,30 Early sta bi -
li za ti on of frac tu res has be en shown to re du ce the
in ci den ce of FES by pre ven ting from li be ra ti on of
fat par tic les in to the syste mic cir cu la ti on du e to
frac tu re mo ve ment. The met hod of fi xa ti on is
con tro ver si al. In cre a sed in tra me dul lary pres su re
has be en as so ci a ted with de ve lop ment of fat em-
bo li za ti on, the re fo re, ex ter nal fi xa ti on or in tra -
me dul lary na i ling ac com pa ni ed by sur gi cal
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met hods to re du ce in tra me dul lary pres su re is re -
com men ded.25 A num ber of phar ma co lo gic agents
inc lu ding dex tran-40, he pa rin and ste ro ids ha ve
be en used for the tre at ment of fat em bo lism.1,25

Among them, only ste ro ids ha ve be en pro ved ef-
fec ti ve both in the proph yla xis and in the tre at -
ment of FES.1,25,30 The prog no sis of fat em bo lism
syndro me is va ri ab le de pen ding on the se ve rity of
pul mo nary and ne u ro lo gi cal in vol ve ment as well
as to as so ci a ted in ju ri es. The out co me is ge ne rally
fa vo rab le with mor ta lity ra tes bet we en 1% and
20%.1,2

Des pi te the mar ked ne u ro lo gi cal dysfunc ti on,
the re we re no ad di ti o nal symptoms or signs of FES
in our pa ti ent. The his tory of tra u ma tic ti bi a frac tu -
re, ab sen ce of ce reb ral tra u ma, de la yed on set of ne -
u ro lo gi cal dysfunc ti on af ter the tra u ma and the
tran si ent ab nor mal sig nals typi cal for ce reb ral fat
em bo lism on MRI al lo wed us to ma ke the di ag no sis
of ce reb ral fat em bo lism in our pa ti ent. Be ca u se the
ne u ro lo gi cal ma ni fes ta ti ons are pro te an and nons -
pe ci fic, ca ses with iso la ted ce reb ral fat em bo lism
may po se a di ag nos tic chal len ge and bra in MRI may
be a use ful di ag nos tic to ol in the se cir cums tan ces.
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