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Introduction

Th e  ins e rtion of ce ntral ve nous  cath e te r into th e
jugular ve in is  com m only pe rform e d invas ive  pro-
ce dure . Th is  cath e te r ins e rtion proce dure  m ay h ave
com plications  s uch  as : local h e m atom a, pne um o-
th orax,1 h e m oth orax and a rare  but life  th re ate ning
and fatal com plication; ce ntral ve nous  cath e te r (CVC)
re late d ce re bral air e m bolis m 2 (CAE). H e re , w e  re port
a rare  cas e -re port of ce re bral air e m bolis m  th at
occurre d follow ing an ins e rtion of a ve nous  cath e te r
in righ t jugular ve in. Th e  corne rs tone  of diagnos is  is
th e  pre s e nce  of air bubble s  in brain CT dis playing
gyriform  air patte rns  and air bubble s  in s calp ve ins .
Many cas e s  of ve nous  air e m bolis m  (VAE) are  s ub-
clinical w ith  no adve rs e  outcom e  and th us  go
unre porte d. Ne ve rth e le s s , w h e n s ym ptom s  m anife s t,
th e y are  nons pe cific, and a h igh  inde x of clinical s us -
picion for pos s ible  CAE is  re q uire d for prom pt inve s ti-
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Ce re bral air e m bolis m  (CAE) is  a rare  but pote ntial iatroge nic com plication w ith  s e ve re  m orbidity and m ortality
of an invas ive  proce dure , th e  ce ntral ve nous  cath e te riz ation. W e  re port a cas e  of ce re bral air e m bolis m  as s ociate d
w ith  ce ntral ve nous  cath e te riz ation. A 45-ye ar old fe m ale , k now n diabe tic and h ype rte ns ive  unde rw e nt righ t
inte rnal jugular cath e te riz ation, and w ith in an h our be cam e  uncons cious . Th e  ch e s t X-Ray w as  norm al but plain
brain CT re ve ale d m ultiple  Gyriform  air (GF) patte rns  in bilate ral fronto-parie tal and occipital re gion, and m ultiple
air bubble s  in s calp ve ins . Th e  pos s ibility of ce re bral air e m bolis m  s h ould be  th e  prim ary diffe re ntial in patie nts
de ve loping dys pne a and ne urological im pairm e nt afte r ce ntral ve nous  cath e te riz ation and prom pt diagnos tic and
th e rape utic m e as ure s  s h ould be  tak e n to contain th e  ce re bral dam age .
Ke y W ords : Ce re bral air e m bolis m , Ce ntral ve nous  cath e te riz ation,Gyriform  air patte rn, Ve nous  air e m bolis m
(VAE).

ABSTRACT

gations  and initiation of appropriate  th e rapy to ave rt
m orbidity and m ortality.3

Path oph ys iology &  Etiology

Th e  tw o condition w h ich  pre dis pos e  an individual to
VAE are  i) Dire ct com m unication be tw e e n a s ource
of air and th e  ve nous  vas culature , ii)Th e  pre s s ure
gradie nt facilitating air into th e  circulation.4 Th e  out-
com e  of m orbidity and m ortality in VAE is  de te rm ine d
by volum e  of gas  e ntrainm e nt, th e  rate  of accum u-
lation, and patie nt’s  pos ition at th e  tim e  of proce dure .5

Ge ne rally, s m all am ounts  of air are  brok e n up in th e
capillary be d and abs orbe d from  th e  circulation w ith out
producing s ym ptom s . H ow e ve r, com plications  h ave
be e n re porte d w ith  as  little  as  20 m l of air6 and 2 or
3 m l of air into th e  ce re bral circulation can be  fatal.7
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Th e  rapid ingre s s  of large  volum e s  of air, re s ult in a
m yriad of ce llular ch ange s 6 and le ad to dire ct
e ndoth e lial dam age  and accum ulation of plate le ts ,
fibrin, ne utroph ils , and lipid drople ts  along w ith  acti-
vation and re le as e  of fre e  radicle s  le ading to pul-
m onary e de m a.6 Th e  Ce ntral Ve nous  Cath e te rs  are
us e d as  th e rape utic proce dure  in h e m odialys is . Th e s e
cre ate  an iatroge nic pre s s ure  gradie nt le ading to
ce re bral air e m bolis m  by introducing atm os ph e ric
gas  into th e  s ys te m ic ve nous  s ys te m .8

form  air is  de fine d as  th e  branch  or line ar- s h ape d
air de ns ity fille d be tw e e n th e  cortical gyrus .10 Th e
pare nch ym al and s ubarach noid bubble s  dis play as
round-s h ape d bubble s  in th e  pare nch ym al and
s ubarach noid s pace .6,7 Th e  patie nt w as  s ugge s te d
to h ave  ce re bral air e m bolis m , a rare  but pote ntial
com plication of ce ntral ve nous  cath e te riz ation. Th e
patie nt w as  place d in le ft late ral de cubitus  pos ition;
s ource  of air e ntry w as  ide ntifie d and circuit w as
clam pe d, re s tore d h e m odynam ic s upport, CPR
(Cardio-Pulm onary Re s us citation) w as  initiate d and
s h ifte d to inte ns ive  care  unit. Th e re  100%  O xyge n
w as  adm inis te re d along w ith  oth e r focus e d tre atm e nt.
Th e  patie nt h ad re cove re d and th e re  w e re  no long
te rm  adve rs e  s e q ue lae .

Figure  1: Non-Contras t axial CT Brain s h ow s  air bubble s  (arrow s )
in th e  bilate ral ce re bral h e m is ph e re

Cas e  Re port

A 45-ye ar old m arrie d fe m ale , k now n diabe tic and
h ype rte ns ive  and tre ate d for ch ronic re nal failure  w as
adm itte d w ith  rais e d Se rum  Cre atinine  10 m g/dl and
Blood Ure a: 112 m m ol/dl. Th e  patie nt w as  adm itte d
th rough  e m e rge ncy unit to ne ph rology inte ns ive  care
unit and w as  advis e d h e m odialys is . Th e  ce ntral ve nous
cath e te r w as  ins e rte d in righ t jugular ve in for m ore
inte ns ive  tre atm e nt. W ith in an h our th e  patie nt com plai-
ne d of s e ve re  ch e s t pain and difficulty in bre ath ing.
Late r, patie nt com plaine d of h e adach e , be cam e
de lirious  and confus e d w ith  s udde n los s  of cons cious -
ne s s .
Me anw h ile , th e  ch e s t x-ray appe are d norm al but CT
brain re ve ale d gyriform  air patte rn and air inflow  in
cortical ve ins . No ce re bral infarct w as  s e e n.Th e  gyri-

Figure  2: Non-Contras t axial CT s can above  th e  ve ntricular le ve l
s h ow s  Gyriform  air patte rn

Figure  3: Non-Contras t Sagittal CT s can th rough  th e  body of
late ral ve ntricle s  s h ow s  m ultiple  air bubble s
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is  de laye d, th is  m ay or m ay not s h ow  th e  air bubble s
in th e  ce re bral vas culature .
Th e  tre atm e nt aim s  to ide ntify th e  s ource  of air e ntry
and pre ve nt furth e r air e m boliz ation2,10 Th e  initial
ge ne ral ICU m e as ure s  s h ould be  initiate d as  s oon
as  pos s ible , including oxyge n s upply and cardiopul-
m onary re s us citation. Th e  ge ne ral guide line s  for
pre ve nting air e m bolis m  m us t be  put in place , s uch
as  th e  tre nde le nburg pos ition, if pos s ible  corre ction
of h ydration prior to CVC place m e nt, tigh tly s e cure d
conne ctions  of in-place d cath e te r, occlus ion of th e
ne e dle , ade q uate  ce ntral ve nous  cath e te r care  and
m onitoring of CVC for crack s  or brok e n s e als , and
occlus ive  dre s s ing afte r re m oval.10

Dis cus s ion

Th e  ce re bral e m bolis m  is  a catas troph ic com plication
of ce ntral ve nous  cath e te riz ation (CVC) and involve s
ve nous  or arte rial vas culature .2 Th e  com m on con-
ditions  le ading to ce re bral air e m bolis m  are  ins e rtion
or re m oval of ce ntral cath e te r,11 cardiac ablation, and
pulm onary barotraum a, cardiac or th oracic s urge ry.2

Alth ough  th e  fre q ue ncy of th is  com plication is  0.1% 1

to 2% 9  but th e  total m ortality rate  is  23% .12 Th e  ris k
factors  for ce re bral air e m bolis m  are  long te rm  place -
m e nt of CVC, failure  to occlude  ne e dle  h ub and de c-
re as e d Ce ntral ve nous  pre s s ure  (CVP) during
place m e nt or re m oval of CVC,2,13 de e p ins piration
during cath e te r ins e rtion or re m oval, h ype rvole m ia
and uprigh t pos ition of th e  patie nt. Th e  re porte d
patie nt w as  h ypovole m ic and be cam e  s us ce ptible  to
air e m bolis m .Th is  finding is  im portant be caus e  th is
notifie s  a pos s ible  pre dictor of unfavorable  prognos is
in patie nts  w ith  ve nous  cath e te r- re late d ce re bral air
e m bolis m  (CAE).
In 10-80%  of cas e s  th e  s itting pos ition of patie nt
pre cipitate s  s ile nt air e m boli13 but th e  barotraum a
ow ing to h igh  pre s s ure  ve ntilation or diving dis rupts
pulm onary alve olar s tructure  and ope ns  com m unica-
tion be tw e e n vas culature  and air.2 Th is  m ay h appe n
at any tim e  during ins e rtion or re m oval of th e  cath e te r.
Th e  CVP is  re duce d during de e p ins piration or uprigh t
pos itioning and m ak e s  patie nts  vulne rable  to ce re bral
air e m bolis m  (CAE).
Th e  ce re bral air e m bolis m  occurs  w h e n air e nte rs
th e  arte rial s ys te m . Th is  m ay be  th rough  a s e ptal
de fe ct or pulm onary arte rial m alform ations .4 Th e
pulm onary capillary incom ple te ly filte rs  th e  large  air
e m boli w h ich  m ove  th e s e  from  ve ins  to arte rie s  and
re ach e s  th e  e nd organ to caus e  is ch e m ia.
Th e  Jugular and Subclavian cath e te rs  are  th e  m os t
com m on place m e nt s ite s  for CVC. H ow e ve r, th e  s ite
of s k in pe ne tration is  s ligh tly h igh e r w ith  inte rnal
jugular cath e te rs  and pre dis pos e s  to incre as e d pre -
s s ure  gradie nt be tw e e n th e  atm os ph e re  and ve nous
s ys te m .
Th e  diagnos is  of ce re bral air e m bolis m  re q uire s  h igh ly
le ve l of s us picion in patie nts  w ith  CVC e xh ibiting
s ubtle  to gros s  ne urological s ym ptom s . Th e  diagnos tic
s trate gie s  include : arte rial blood gas  analys is , ch e s t
radiograph y, and com pute d tom ograph y (CT) or
m agne tic re s onance  im aging (MRI). If th e  CT or MRI

RECOMMENDATIONS:
All th e  clinical pe rs onne l w h o us e  ce ntral ve nous
cath e te rs  s h ould re m ain ale rt and ins pe ct all cath e te r
h ubs  for h airline  crack s  w h e n attach ing th e  cath e te r
and k e e p th e  patie nt in th e  tre nde le nburg pos ition.12

W h e n infus ing fluid th rough  a ce ntral ve nous  line ,
e ns ure  no le ak age  and us e  an infus ion pum p or
controlle r w ith  an air-in-line  de te ctor or oth e r prote ctive
m e ch anis m  to de te ct air e m bolis m .13

Figure  4: Non contras t CT brain s h ow s  m ultiple  air bubble s  in
s calp ve ins

Conclus ion

Th e  cas e  re port de m ons trate s  th at in patie nts  w ith
ce ntral ve nous -cath e te riz ation th e  pre s e nce  of
Gyriform  air(GF) on brain im aging s ugge s ts  pote ntially
fatal com plication of ve nous -cath e te r re late d ce re bral
air e m bolis m  (CAE).14 And s h ould th e  patie nts  w ith
h ype rvole m ia, and jugular ve nous  cath e te riz ation
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e xh ibit s ym ptom s  of re s piratory dis tre s s  or de te rio-
rating ne urological s ym ptom s a h igh  inde x of s us picion
is  e s s e ntial for prom pt diagnos is  and ins titution of
e ffe ctive  tre atm e nt.8 Th e  pre ve ntion and e arly diag-
nos is  m ay de cre as e  m orbidity and m ortality.
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