
ven if we are aware of the complications and risk factors for deep ve-
nous thrombosis; incidence is still high. Paradoxical Embolism is ra-
re than 10%, that originate from the lower extremity deep venous

system. At the same instance, high prevalence of PFO among the young pa-
tients who had a stroke is showing us the importance of paradoxical embo-
lism.1 At the article of Lausanne et al., paradoxical embolism is announced
for the origin of the strokes at younger age patients with an incidence of
3.8%.2 Low incidence rates are consolation however, prognosis for these
patients are catastrophic. Today, deep venous thrombosis and thromboem-
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Is Routine Echocardiographic Examination
Necessary for All Deep Venous Thrombosis?
For a Recurrent Paradoxical Embolism Case

AABBSS  TTRRAACCTT  Alt ho ugh pa tent fo ra men ova le (PFO) is al ways con si de red as a be nign emb ryo nic de-
fect, es pe ci ally in pa ti ents with de ep ve no us throm bus (DVT), it may le ad to ca tas trop hic re sults with
its comp li ca ti ons. In or der to pre vent dra ma tic con se qu en ces in pa ti ents with DVT or throm bus in
in fe ri or ve na ca va, car di ac in ves ti ga ti on of the se pa ti ents may be use ful for di ag no sing this cli ni cal en-
tity that gi ves la te symptoms. A 43-ye ar old fe ma le pa ti ent with chro nic DVT and pre vi o us pul mo -
nary em bo li for two ti mes hos pi ta li zed to imp lant ve na ca va fil ter. Du ring hos pi tal stay, one ce reb ral
em bo lism and one co ro nary em bo lism at tack ob ser ved, the re fo re an ec ho car di og rap hic in ves ti ga ti -
on was per for med even tu ally PFO di ag no sed. The aim of this ar tic le is to re mind pa ra do xi cal em bo -
lism-an al most for got ten en tity- with a re cent ca se. We al so want to emp ha si ze that ec ho car di og raphy
may be use ful to in ves ti ga te the pre sen ce of right-to-left shunt in pa ti ents with DVT.

KKeeyy  WWoorrddss::  Fo ra men ova le, pa tent; ve no us throm bo sis; em bo lism, pa ra do xi cal 

ÖÖZZEETT  Pa tent Fo ra men Ova le (PFO) be nign bir em bri yo lo jik de fekt ola rak dü şü nül me si ne rağ men,
özel lik le de rin ven trom bo zu (DVT) olan has ta lar da komp li kas yon la rı ne de niy le ka tas tro fik so nuç -
la ra yol aça bi lir. DVT'lu ya da ve na ka va in fe ri o run da trom bu su olan has ta lar da dra ma tik so nuç la -
rı ön le mek ama cıy la bu has ta la rın kar di yak yön den araş tı rıl ma sı, bu kli nik du ru mun semp tom la rı
or ta ya çık ma dan ta nın ma sı na yar dım cı ola bi lir. İki kez pul mo ner em bo li ge çir me öy kü sü ve kro -
nik DVT'u olan 43 ya şın da ki ka dın has ta ve na ka va fil tre si yer leş tir mek ama cıy la hos pi ta li ze edil -
di. Has ta ne de kal dı ğı sü re zar fın da bir kez ko ro ner em bo lizm ve bir kez de se reb ral em bo lizm ata ğı
ge çir di ve bu se bep le ya pı lan eko kar di yog ra fik in ce le me sin de PFO tes pit edil di. Bu ya zı nın ama cı,
unu tul ma ya yüz tut muş pa ra doks em bo liz mi, ya kın da or ta ya çı kan bu va ka ne diy le ha tır lat mak tır.
Ay nı za man da, DVT'lu has ta lar da eko kar di yog ra fik in ce le me nin, sağ dan so la ge çi şin var lı ğı nı araş -
tır mak ama cıy la ya pıl ma sı nın ya rar lı ola ca ğı ka na a tin de yiz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Oval fo ra men, ka lı cı; ve nöz trom boz; em bo lizm, pa ra dok sik  
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bo lism are well-de fi ned di sor ders with risk fac tors
and tre at ment op ti ons. Com bi na ti on of DVT and
PFO may le ad to se ri o us cli ni cal con di ti ons with
fa tal out co mes.

CA SE RE PORT

43 ye ars old, fe ma le pa ti ent who had for mer pul-
mo nary em bo lism di se a se for twi ce, hos pi ta li zed
with chro nic de ep ve no us throm bo sis that was in-
c lu ding IVC al so. We plan ned to per form a ca vag -
raphy and in sert a V.C. Fil ter to her at the sa me
ses si on. To pre pa re her for this pro ce du re, we stop -
ped war fa rin tre at ment and be gan to gi ve her light
mo le cu lar we igh ted he pa rin. On the third day of
her me di cal tre at ment, whi le she de fe ca ted; she be-
ca me un cons ci o us and lost her mo tor func ti ons sud-
denly. Then we trans fer red her to our ICU. On our
first exa mi na ti on, we fo und out that she had mo tor
ap ha si a, right he mip le gi a and som no len ce. By the
fol lo wing days, on her bra in CT we dis co ve red in-
farcts and af ter the an ti-ede ma the rapy she was
comp le tely cons ci o us. We co uldn’t find any clu es
for the ori gin of her stro ke with the Ca ro tid Dup -
lex-USG. At her Trans tho ra cic Ec ho car di og raphy
(TTE), the re we re so me ima ges that ma de us sus pi -
ci o us abo ut the exis ten ce of PFO (Figure 1). Af ter
the Tran se sop ha ge al Ec ho car di og raphy (TEE), di-
ag no sis of PFO was com fir med (Figure 2). We as-
semb led the me di cal tre at ment (war fa ri ne) and sent
her to a physi cal the rapy unit for the he mip le gi a re-
ha bi li ta ti on. We al so war ned her abo ut the pos si bi -
lity of re cur rent em bo lism ac cor ding to the PFO.

We ad vi sed her to avo id her self from the pro vo ca -
ti ve ma ne u vers that co uld in cre a se the ve no us pres-
su re, just li ke carr ying he avy ob jects, co ug hing,
cons ti pa ti on etc. At this physi cal the rapy cli nic,
they al so suc ce e ded to imp lant her V.C. Fil ter.

Two months af ter she was disc har ged from the
hos pi tal, she app li ed to our emer gency ro om with
a chest pa in. On her blo od test, high tro po nin le vels
de tec ted. The re fo re, she be gan to be fol lo wed by
the acu te co ro nary syndro me di ag no sis. We avo i -
ded per for ming a co ro nary an gi og raphy be ca u se of
her sta bi le he mody na mic and high INR le vels.

At the cli ni cal con trols, we dis co ve red so me is-
c he mic ST-T ab nor ma li ti es. By the TTE, we fo und
out nor mal left ven tri cu lar func ti ons, ec cen tric mi-
t ral val ve ef fi ci ency and pul mo nary ar tery pres su re
<30 mmHg. She was disc har ged af ter me di cal tre -
at ment for one we ek. On her first, third and sixth
month fol low-ups, she had no such prob lems.

DIS CUS SI ON

Pa ra do xi cal em bo lism is the obs truc ti on of a syste -
mic ar tery by an em bo lus that can oc cur in the ve-
no us system and re ac hes the ar te ri al system
thro ugh a sep tal de fect or an open fo ra men of the
he art. Ac cor ding to the li te ra tu res, the re are fo ur
dif fe rent cri te ri a for the cer ta in di ag no sis of the pa -
ra do xi cal em bo lism: The ab sen ce of car di ac or pro -
xi mal ar te ri al em bo lism so ur ce, ab nor mal shunts
bet we en left and right cir cu la ti ons, ve ri fi ca ti on of
ve no us throm bo sis or pul mo nary em bo lism, pres-
su re gra di ent bet we en left and right at ri um.3
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FI GU RE 1: 1) The bul ged sep tum af ter the Val sal va ma ne u ver; 2) PFO; 
3) Opa qu e in the left at ri um.

FI GU RE 2: The transition channel.



In 1934, Ho mans des cri bed the re la ti ons hip
bet we en de ep ve in throm bo sis (DVT) and pul mo -
nary em bo lism (PE). Sin ce then, throm bo em bo lism
has be en well re cog ni zed as a ma jor pub lic he alth
prob lem in the West. A study per for med in the
Uni ted King dom fo und that 0.9% of all pa ti ents ad-
mit ted to hos pi tal had fa tal pul mo nary em bo -
lism.The pre va len ce of DVT in sur gi cal pa ti ents is
10% to 80%, de pen ding on the type of sur gery and
in di vi du al pa ti ent risk fac tors.4

The most com mon re a son of pa ra do xi cal em-
bo lism is PFO.5 Nor mally right at ri um pres su res are
hig her than left at ri um pres su res. Al so val ve mec -
ha nisms pre vent right to left shunt and PFO is clo -
sed by this mec ha nism. Most of the pa ti ent with
PFO can not be sympto ma tic for a li fe ti me. Ho we -
ver, in cre a sed right cir cu la ti on pres su re can ca u se
pa ra do xi cal em bo lism by ope ning the PFO (Pul mo -
nary Pres su re ≥30 mmHg).6 This aug men ta ti on can
be per ma nent or tem po rary. For our pa ti ent this
aug men ta ti on at right cir cu la ti on pres su re was
tem po rary. We co uld not de ter mi ne ra i sed right
cir cu la ti on pres su res at her fol low-up TTE’s. TE E
can be mo re help ful in es ti ma ting the li ke li ho od of
PFO. Car di ac right-to-left shunts can al so be iden-
ti fi ed by Trans cra ni al Dopp ler Ul tra so und with the
use of sa li ne or ga lac to se ba sed con trast agents and
pro vo ca ti on met hods. By using this pro ce du re, we
can es tab lish the ap pe a ran ce of con trast bubb les in
the midd le ce reb ral ar tery. It’s 90% sen si ti ve and
spe ci fic pro ce du re. Ho we ver, it’s in suf fi ci ent for di-
ag no sing the exact lo ca li za ti on of right-to-left
shunt.

Long term an ti-co a gu lant me di ca ti on is the
gold stan dard for the tre at ment and al so pa ti ents
ha ve to use this the rapy as long as they ha ve sa me
risks for pa ra do xi cal em bo lus.7 If the pa ti ent di ag -
no sed as de ep ve no us throm bo sis, imp lan ting VC
fil ters in ad di ti on to the an ti-co a gu la ti on the rapy
ha ve the less re cur ren ce in ci den ce.

Pa ti ents co uld be in for med abo ut avo i ding ma-
ne u vers that co uld ra i se right he art pres su res. The -
re is no cer ta in ne ces sary of re pa i ring PFO af ter
pa ra do xi cal em bo lism if we’ re sus pi ci o us abo ut ra -
i sed right at ri um pres su re and right-left shunt
might be tem po rary.6,7 In so me ca ses, alt ho ugh a
throm bus en trap ped in a PFO was shown, in our
ca ses we did not show a throm bus in the right at -
ri um.8,9

De ep ve in throm bo sis is well known as easy
tre a tab le di se a se by me di cal doc tors. Pul mo nary
em bo lism is al so con si de red for comp li ca ti ons. On
the ot her hand, doc tors might miss the di ag no sis of
pa ra do xi cal em bo lism as a comp li ca ti on. Un der a
sus pi ci o us pers pec ti ve, pa ti ents must be as ses sed for
an in tra car di ac right-left shunt du ring pro vo ca ti ve
ma ne u vers with the use of TTE or con trast TE E.

CONC LU SI ON

By an no un cing this spe ci fic ca se re port, we ai med
to re mind pa ra do xi cal em bo lism on ce mo re. As a
conc lu si on, we sho uld exa mi ne our pa ti ents with
de ep ve no us throm bo sis spe ci fi cally for car di ac pat -
ho lo gi es li ke PFO. Be ca u se of its ca tas trop hic re-
sults for the pa ti ents, we co uld not ta ke the risk of
mis sing a pa ra do xi cal em bo lism ca se.
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