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KRATAK SADRŽAJ
Sko ro tre ći na is he mij skih po re me ća ja mo zga je em bo lij ske pri ro de. Zbog to ga je ul tra zvuč ni test ot kri va wa mi‑

kro em bo lu snih sig na la (MES) tran skra ni jal nim do ple rom (engl. Tran scra nial Dop pler – TCD), kao je di ni me tod ko ji pri‑
ka zu je MES u mo žda nom kr vo to ku, iz u zet no zna ča jan za raz u me va we pri ro de is he mij skih mo žda nih po re me ća ja, po seb‑
no pro la znih is he mij skih na pa da (engl. tran si ent ische mic at tack – TIA). Ce re bral ni em bo lu si su če sti ce ate ro ma, trom ba, 
trom bo cit nih agre ga ta, ma sne ili ga so vi te če sti ce, ko je mo gu iza zva ti oklu zi ju ma lih krv nih su do va mo zga sa sli kom 
TIA ili is he mij skog mo žda nog uda ra. Naj če šće po ti ču iz eg zul ce ri sa nih pla ko va ka ro tid ne bi fur ka ci je, lu ka aor te 
i pa ri je tal nog trom ba le ve pret ko mo re, a ja vqa ju se i pri en dar te rek to mi ji, aor to ko ro nar nom baj pa su ili kod ve‑
štač ke val vu le sr ca. Ot kri va we MES se stan dard no iz vo di obo stra nim TCD nad zo rom spek tra a. ce re bri me di ae (ACM), 
u ko jem se MES pri ka zu ju kao ve o ma in ten ziv ni i krat ko traj ni sig na li pra će ni ti pič nim zvu kom. Re gi stro va we MES 
u spek tru jed ne ACM uka zu je na iz vor em bo lu sa naj če šće na ka ro tid noj ar te ri ji s iste stra ne, dok re gi stro va we MES 
u obe ACM uka zu je na kar di o ge ni em bo li zam. Su mi ra wem do sa da šwih is ku sta va, Ame rič ka aka de mi ja za ne u ro lo gi ju 
je 2004. go di ne do ne la pre po ru ku ko ja ka že da je TCD ve ro vat no ko ri stan za ot kri va we MES u raz li či tim ce re bro va‑
sku lar nim i kar di o va sku lar nim po re me ća ji ma i di jag no stič ko‑te ra pij skim in ter ven ci ja ma.

Kqučne reči: mikroembolusni signali; transkranijalni dopler; embolijski moždani poremećaji

UVOD

Sko�ro�tre�ći�na�is�he�mij�skih�mo�žda�nih�uda�ra�je�em­
bo�lij�ske�pri�ro�de,�pa�je�sto�ga�ra�zu�mqiv�zna�čaj�te�sto�va�
ko�ji�mo�gu�da�ot�kri�ju�em�bo�lu�se�u�mo�žda�nom�kr�vo�to�ku�
[1].�Od�svih�ne�u�ro�an�gi�o�lo�ških�me�to�da�je�di�no�je�ul�tra­
zvuč�nim�pre�gle�dom�mo�gu�će�utvr�di�ti�mo�žda�ne�em�bo�lu­
se,�što�do�pri�no�si�raz�u�me�va�wu�pri�ro�de�is�he�mij�skih�
mo�žda�nih�po�re�me�ća�ja,�po�seb�no�pro�la�znih�is�he�mij�skih�
na�pa�da�(engl.�tran si ent ische mic at tack – TIA).�To�omo�gu­
ća�va�tran�skra�ni�jal�na�do�pler�so�no�gra�fi�ja�(engl.�Tran­
scra nial Dop pler – TCD),�test�za�ot�kri�va�we�mi�kro�em�bo­
lu�snih�sig�na�la�(MES),�od�no�sno�pro�la�znih�sig�na�la�vi­
so�kog�in�ten�zi�te�ta�(engl.�high in ten sity tran si ent sig nals – 
HITS)�u�spek�tru�mo�žda�nih�ar�te�ri�ja�[2,�3].�Utvr�đi�va�we�
MES�go�vo�ri�u�pri�log�em�bo�lij�skoj�pri�ro�di�is�he�mij­
skih�po�re�me�ća�ja�mo�zga�[2­5].�Po�sto�ja�we�MES�u�gra�na�ma�
oba�ka�ro�tid�na�sta�bla�uka�zu�je�na�mo�guć�nost�kar�di�o�ge­
nog�trom�bo�em�bo�li�zma�ili�pa�ra�dok�sal�ne�em�bo�li�za�ci­
je�(de�sno­le�vi�kar�di�jal�ni�šant),�a�sa�mo�u�gra�na�ma�jed­
nog�ka�ro�tid�nog�sta�bla�na�eg�zul�ce�ri�sa�ni�plak�u�ka�ro­
tid�noj�ar�te�ri�ji�s�iste�stra�ne�[2,�3,�6,�7].�Sa�zna�we�o�em­
bo�lij�skoj�pri�ro�di�i�iz�vo�ru�trom�bo�em�bo�li�zma�zna�čaj­
no�je�za�da�qi�pre�ven�tiv�ni�i�te�ra�pij�ski�pri�stup�is�he­
mij�skim�mo�žda�nim�po�re�me�ća�ji�ma.

MES�su�ot�kri�ve�ni�u�spek�tru�ce�re�bral�nih�ar�te�ri­
ja�i�pri�ope�ra�ci�ja�ma,�kao�i�di�jag�no�stič�kim�i�te�ra­
pij�skim�in�ter�ven�ci�ja�ma�na�sr�cu�i�ve�li�kim�ar�te�ri­
ja�ma�vra�ta�[8­13].�I�u�ovim�okol�no�sti�ma�wi�hov�kli­
nič�ki�zna�čaj�je�pre�vas�hod�no�po�ve�zan�s�wi�ho�vom�ve­
li�či�nom�[13].

MOŽDANI MIKROEMBOLUSI

Pr�vi�in�tra�va�sku�lar�ni�em�bo�lu�si,�za�be�le�že�ni�kod�
čo�ve�ka�1968.�go�di�ne,�bi�li�su�ga�so�vi�te�pri�ro�de,�a�ot­
kri�ve�ni�su�pri�me�nom�TCD�u�spek�tru�a. ce re bri me di­
ae (ACM)�to�kom�en�dar�te�rek�to�mi�je.�Pr�vi�čvr�sti�em­
bo�lu�si�su�utvr�đe�ni�1990.�kod�bo�le�sni�ka�s�hi�rur�ški�
zna�čaj�nom�ste�no�zom�kom�pli�ko�va�nom�ate�ro�skle�rot­
skim�pla�kom�[3].

Mi�kro�em�bo�lu�si�mo�gu�bi�ti�če�sti�ce�ate�ro�ma,�trom­
ba,�trom�bo�cit�nih�agre�ga�ta,�ma�sne�ili�ga�so�vi�te�če­
sti�ce,�obič�no�su�preč�ni�ka�20­100�µm�i�naj�če�šće�su�
asimp�to�mat�ski�[2,�3,�14].�Klinički�su�zna�čaj�ni�ka�da�
su�ve�ći�od�100�µm,�s�ob�zi�rom�na�to�da�je�preč�nik�ar­
te�ri�o�la�100­400�µm�[2].�MES�mo�gu�na�sta�ti�iz�eg�zul­
ce�ri�sa�nog�pla�ka,�lu�ka�aor�te�ili�šu�pqi�na�le�vog�sr­
ca�[3,�5,�15­17].�Re�đe�se�ja�vqa�ju�kod�di�sek�ci�je�ar�te�ri­
ja�vra�ta�[7].�Mo�gu�bi�ti�i�pe�ri�o�pe�ra�ci�o�ni�fe�no�me�ni�
[8­10,�18].�Ga�so�vi�ti�em�bo�lu�si�su�obič�no�naj�ma�wi�od�
svih�em�bo�lu�sa�(10�µm)�i�naj�če�šće�su�asimp�to�mat�ski�
[2,�3,�10].�U�ta�be�li�1�na�bro�ja�na�su�naj�če�šća�pa�to�lo�ška�
sta�wa�i�in�ter�ven�ci�je�ko�ji�su�iz�vo�ri�MES.

Ul�tra�zvuč�ne�od�li�ke�em�bo�lu�sa�pr�ven�stve�no�za�vi­
se�od�wi�ho�ve�struk�tu�re�(gu�sti�ne,�od�no�sno�ul�tra�zvuč­
ne�im�pe�dan�ci�je),�ve�li�či�ne�i�br�zi�ne�[2,�3].�Na�osno�vu�
tih�oso�bi�na�em�bo�lu�si�mo�gu�da�se�raz�li�ku�ju�po�sa�sta�vu�
i�ve�li�či�ni,�što�mo�že�da�bu�de�kli�nič�ki�zna�čaj�no�[2,�
3].�Za�jed�nič�ko�im�je�da�pred�sta�vqa�ju�iz�ne�nad�ne,�br�ze,�
krat�ko�traj�ne,�in�ten�ziv�ne�sig�na�le�ko�ji�se�pri�ka�zu�ju�
u�re�al�nom�vre�me�nu,�u�spek�tru�ar�te�rij�skog�do�pler�ta­
la�sa,�u�si�sto�li,�od�no�sno�di�ja�sto�li,�kao�sve�tlo�oboje­
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ne�tra�ke�[3,�17].�Kon�sen�zu�som�Ko�mi�te�ta�De�ve�tog�me­
đu�na�rod�nog�sim�po�zi�ju�ma�o�ce�re�bral�noj�he�mo�di�na�mi­
ci�1995.�i�pro�ce�nom�Me�đu�na�rod�ne�kon�sen�zus­gru�pe�za�
mi�kro�em�bo�lu�sne�sig�na�le�1998.�go�di�ne�usta�no�vqe�ni�su�
neo�p�hod�ni�kri�te�ri�ju�mi�za�utvr�đi�va�we�MES�[19,�20]:�
1)�krat�ko�traj�ni�pro�la�zni�sig�na�li�(tra�ja�we�ma�we�od�
300�µs);�2)�sig�na�li�vi�so�kog�in�ten�zi�te�ta�(am�pli�tu�da�
bar�3�dB�ve�ća�od�am�pli�tu�de�do�pler�ta�la�sa);�3)�signal�
unu�tar�do�pler�ta�la�sa�(isti�smer�sa�do�pler�ta�la�som);�
4)�pra�te�ći�aku�stič�ki�sig�na�li�(klik,�cvr�kut).

TABELA 1. Kardiovaskularni poremećaji i hirurške interven-
cije kao izvori mikroembolusa.
TABLE 1. Cardiovascular disorders and surgical interventions as sourc-
es of microemboli.

Kardiovaskularni 
poremećaji 

Cardiovascular 
disorders

Simptomatska ili asimptomatska karo-
tidna stenoza s egzulcerisanim plakom
Symptomatic or asymptomatic carotid 
stenosis with exulcerated plaque
Disekcija karotidne ili vertebralne 
arterije
Dissection of carotid or vertebral artery
Aterom luka aorte
Aortic arch atheroma
Veštačke valvule srca
Prosthetic heart valves
Infarkt miokarda
Myocardial infarction
Atrijalna fibrilacija
Atrial fibrillation
Retinalni ili cerebralni TIA
Retinal or cerebral TIAs
Masna embolizacija
Lipid embolisation

Operacije i 
hirurške 
intervencije

Operations and 
surgical 
interventions

Koronarna kateterizacija
Coronary catetherisation
Koronarna angioplastika
Coronary angioplasty
Aortokoronarni bajpas
Aorto-coronary by-pass
Kardioverzija strujom
Electrical cardioversion
Karotidna angiografija
Carotid angiography
Karotidna angioplastika
Carotid angioplasty
Karotidna endarterektomija
Carotid endarterectomy

SLIKA 1. Ram za obostrani TCD nadzor.
FIGURE 1. Frame for bilateral TCD monitoring.

SLIKA 2. Mikroembolusni signal u spektru ACM (standardni i 
M-mod) bolesnika s TIA.
FIGURE 2. Microembolic signals in range of ACM (standard and 
M-mode) of a patient with TIA.

TEHNIKA OTKRIVAWA  
MOŽDANIH MIKROEMBOLUSA

Pre�iz�vo�đe�wa�te�sta�ot�kri�va�wa�MES�po�treb�no�je�
oba�vi�ti�stan�dard�ni�pre�gled�eks�tra�kra�ni�jal�nih�ce�re­
bral�nih�ar�te�ri�ja�i�pri�me�ni�ti�TCD,�ra�di�uvi�da�u�sta­
we�ce�re�bral�ne�cir�ku�la�ci�je�i�even�tu�al�ne�pa�to�lo�ške�
pro�me�ne�eks�tra�kra�ni�jal�nih�de�lo�va�ce�re�bral�nih�ar­
te�ri�ja�[3,�21].�Ot�kri�va�we�MES�se�iz�vo�di�po�mo�ću�po­
seb�nog�ra�ma�(Sli�ka�1).�MES�se�stan�dard�no�pre�po�zna­
ju�obo�stra�nim�nad�zo�rom�ACM,�uz�pret�hod�no�po�de�ša­
va�we�uslo�va�pre�gle�da�(sma�we�we�sna�ge�i�po�ja�ča�wa,�kao�
i�po�ve�ća�we�di�na�mič�kog�op�se�ga�i�ste�pe�na�fil�tra�ci­
je�zvuč�nih�sig�na�la)�da�bi�se�omo�gu�ći�la�wi�ho�va�bo�qa�
vi�dqi�vost�(Sli�ke�2�i�3)�[3].�Bro�ja�we�MES�je�auto�mat­
sko,�kao�i�pri�ka�zi�va�we�wi�ho�ve�sna�ge�u�dB;�ras�pon�sna­
ge�MES�je�iz�me�đu�15�dB�i�60�dB,�pri�če�mu�ve�ći�em�bo­
lu�si�ima�ju�ve�ću�sna�gu�[3].�Naj�sa�vre�me�ni�ji�ul�tra�zvuč­
ni�TCD�apa�ra�ti�sa�M­mo�dom�isto�vre�me�no�ot�kri�va�ju�
MES�kroz�sve�ar�te�ri�je�ko�je�se�in�so�ni�ra�ju�kroz�je�dan�
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pro�zor�(na�pri�mer,�ACM,�ACA�kroz�tem�po�ral�ni�pro­
zor)�[22].�Po�sled�wih�go�di�na�se�raz�vi�ja�TCD�ot�kri�va­
we�MES�pri�me�nom�dvoj�nog�fre�kvent�nog�si�ste�ma�(En­
do­Dop�dvoj�no�fre�kvent�ni�si�stem�sa�son�da�ma�od�2,0�i�
2,5�mHz),�s�te�žwom�da�se�bo�qe�raz�li�ku�ju�čvr�sti�em­
bo�lu�si�od�ga�so�vi�tih�[23].

INDIKACIJE ZA TCD TEST OTKRIVAWA 
MIKROEMBOLUSNIH SIGNALA

Sum�wa�da�su�mo�žda�ni�udar�ili�TIA� em�bo�lij�ske�
pri�ro�de�pred�sta�vqa�jed�nu�od�in�di�ka�ci�ja�za�ot�kri­
va�we�MES�(Ta�be�la�2).�Oso�be�kod�ko�jih�su�ot�kri�ve�ni�
MES�u�mo�žda�nom�kr�vo�to�ku�či�ne�gru�pu�bo�le�sni�ka�s�
po�ve�ća�nim�ri�zi�kom�od�em�bo�lij�skog�mo�žda�nog�uda�ra�
[2,�24].�Veći�broj�MES�je�za�be�le�žen�kod�bo�le�sni�ka�ko­
ji�su�do�ži�ve�li�TIA�(ce�re�bral�ni�ili�re�ti�nal�ni)�ne­
go�mo�žda�ni�udar�[25].�Uko�li�ko�je�po�stu�pak�ot�kri�va­
wa�MES�iz�ve�den�pre�TIA�ili�mo�žda�nog�uda�ra,�uto�li­
ko�su�MES�broj�ni�ji�[25].

TCD�ot�kri�va�we�MES�in�di�ko�va�no�je�kod�oso�ba�s�
fi�bri�la�ci�jom� pret�ko�mo�ra,� pre�le�ža�nim� in�fark­
tom�mi�o�kar�da,�ve�štač�kim�val�vu�la�ma�sr�ca,�eg�zul�ce­
ri�sa�nim�pla�kom�na�aor�ti,�od�no�sno�ka�ro�tid�nim�ar­
te�ri�ja�ma�(Ta�be�la�2)�[4,�5,�24,�26,�27�].�Ot�kri�va�we�MES�
ima�pre�dik�tiv�ni�zna�čaj�za�na�sta�nak�TIA�ili�mo�žda­
nog�uda�ra�kod�bo�le�sni�ka�sa�simp�to�mat�skom�ste�no�zom�

ka�ro�tid�ne�ar�te�ri�je�[4].�I�dru�gi�auto�ri�na�vo�de�da�se�
MES�mo�gu�sma�tra�ti�po�ka�za�te�qi�ma�po�na�vqa�nih�is�he­
mij�skih�po�re�me�ća�ja�kod�bo�le�sni�ka�sa�simp�to�mat�skom�
ka�ro�tid�nom�ste�no�zom,�a�zna�čaj�ni�su�ka�da�se�od�re�đu­
je�vr�sta�le�če�wa�(me�di�ka�ment�na�te�ra�pi�ja�ili�en�dar­
te�rek�to�mi�ja)�[4,�28].�Istraživawa�su�po�ka�za�la�da�su�
MES�broj�ni�ji�kod�ka�ro�tid�ne�ste�no�ze�pra�će�ne�simp­
to�mi�ma�ne�go�kod�asimp�to�mat�skog�ob�li�ka�ovog�obo�qe­
wa�[29].�MES�su�za�be�le�že�ni�kod�vi�so�ko�ste�pe�ne�ste­
no�ze�ili�oklu�zi�je,�ko�je�su�po�sle�di�ca�akut�ne�di�sek�ci­
je�cer�vik�snih�ar�te�ri�ja�[6].�Kod�bo�le�sni�ka�s�fi�bri�la­
ci�jom�pret�ko�mo�ra�ko�ji�su�do�ži�ve�li�TIA�ili�mo�žda­
ni�udar�utvr�đe�na�je�zna�čaj�na�ko�re�la�ci�ja�sa�broj�nim�
MES�na�TCD�[30].

Ot�kri�va�we�MES�je�in�di�ko�va�no�ra�di�sa�gle�da�va�wa�
iz�vo�ra�trom�bo�em�bo�li�zma�(Ta�be�la�2).�Jed�no�stra�no�re­
gi�stro�va�we�MES�u�ACM�naj�če�šće�uka�zu�je�na�ka�ro�tid­
nu�ste�no�zu�s�eg�zul�ce�ri�sa�nim�pla�kom,�od�no�sno�trom­
bom,�re�đe�di�sek�ci�ju�ka�ro�tid�nih�ar�te�ri�ja�[3,�6].�Na­
sta�nak�MES�u�obe�ACM�isto�vre�me�no�uka�zu�je�na�kar­
di�jal�no�po�re�klo�em�bo�lu�sa,�po�re�klo�s�lu�ka�aor�te�ili�
na�pa�ra�dok�sal�ni�em�bo�li�zam�[3,�16,�31].�Pri�me�na�tran­
sto�ra�kal�ne,�a�po�seb�no�tran�se�zo�fa�gu�sne�eho�kar�di�o�gra­
fi�je�je�ta�da�po�treb�no,�da�bi�se�po�tvr�dio�iz�vor�trom­
bo�em�bo�li�zma�[7,�32].

Akut�ni�is�he�mij�ski�po�re�me�ća�ji�mo�žda�nog�pro�to�ka�
to�kom�iz�vo�đe�wa�ka�ro�tid�ne�en�dar�te�rek�to�mi�je�po�sle­
di�ca�su�po�kre�ta�wa�em�bo�lu�sa�za�vre�me�in�ter�ven�ci�je�
[9,�33].�Sto�ga�je�ko�ri�sno�ot�kri�va�we�MES�kod�ovih�bo­
le�sni�ka�bi�lo�to�kom�ili�po�sle�ope�ra�ci�je�[9­11].�Nad­
gle�da�we�ACM�po�mo�ću�TCD�zna�čaj�no�je�pri�ope�ra�ci­
ja�ma�na�otvo�re�nom�sr�cu,�kod�ko�jih�su�ce�re�bral�ni�mi­
kro�em�bo�lu�si�i�ma�kro�em�bo�lu�si�če�sto�bi�li�uzrok�ne­
u�ro�lo�ških�dis�funk�ci�ja�[2,�12,�34].�Ot�kri�va�we�em�bo­
lu�sa�usme�ra�va�hi�rur�ga�na�to�da�pre�du�zme�od�go�va�ra�ju­
će�te�ra�pij�ske�me�re�ra�di�za�šti�te�mo�zga�[2].�MES�se�ja­
vqa�ju�u�svim�fa�za�ma�ope�ra�ci�je�aor�to�ko�ro�nar�nog�baj­
pa�sa�i�ugrad�we�ve�štač�ke�val�vu�le,�ali�i�ka�sni�je,�zbog�
na�stan�ka�ka�vi�ta�ci�je�kr�vi�oko�me�ha�nič�ke�val�vu�le�[12,�
34].�Naj�če�šće�su�ga�so�vi�te�struk�tu�re,�ma�lih�di�men�zi�ja,�
la�ko�pro�la�ze�kroz�ma�le�krv�ne�su�do�ve,�čak�i�ka�pi�la�re,�

SLIKA 3. Mikroembolusni signali u spektru ACM (standardni i M-mod) bolesnika s moždanim udarom.
FIGURE 3. Microembolic signals in range of ACM (standard and M-mode) of a patient with stroke.

TABELA 2. Indikacije za TCD otkrivawe mikroembolusnih si-
gnala.
TABLE 2. Indications for TCD detection of microembolic signals.

Indikacije za TCD otkrivawe mikroembolusnih signala
Indications for TCD detection of microembolic signals
Procena rizika od embolijskog TIA ili ishemijskog  
moždanog udara
Assessment of risk for embolic TIA or stroke
Procena patogeneze (embolijske ili hemodinamske) TIA ili 
ishemijskog moždanog udara
Assessment of embolic or haemodinamic pathogensis of TIA or 
stroke

Procena izvora embolusa
Assessment of source of emboli
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i�ne�ko�re�li�ra�ju�zna�čaj�no�s�uče�sta�lo�šću�is�he�mij�skih�
mo�žda�nih�po�re�me�ća�ja�[13,�18].

Na�Insti�tu�tu�za�ne�u�ro�lo�gi�ju�Kliničkog�cen�tra�
Sr�bi�je�u�Be�o�gra�du�ot�kri�va�we�MES�pri�me�nom�TCD�se�
iz�vo�di�od�kra�ja�2004.�go�di�ne.�Za�ne�što�vi�še�od�dve�go­
di�ne�oba�vqe�no�je�78�pre�gle�da�bo�le�sni�ka�u�či�joj�osno­
vi�su�bi�li�kli�nič�ki�i�is�tra�ži�vač�ki�ci�qe�vi.�Ispi­
ta�no�je�28�bo�le�sni�ka�s�TIA,�od�ko�jih�je�na�laz�bio�po�zi­
ti�van�kod�de�set�(35,7%),�15�bo�le�sni�ka�s�is�he�mij�skim�
mo�žda�nim�uda�rom,�od�ko�jih�je�na�laz�bio�po�zi�ti�van�
kod�če�ti�ri�(26,6%),�22�bo�le�sni�ka�s�pro�la�znom�glo�bal­
nom�am�ne�zi�jom,�gde�je�na�laz�bio�po�zi�ti�van�kod�šest�
is�pi�ta�ni�ka�(27,2%),�i�13�sa�mi�gre�nom�s�aurom,�gde�je�
na�laz�bio�po�zi�ti�van�kod�tri�bo�le�sni�ka�(23,0%).

Ne�ki�auto�ri�is�ti�ču�zna�čaj�ot�kri�va�wa�MES�u�pro­
ce�ni�efi�ka�sno�sti�an�ti�a�gre�ga�ci�o�ne�te�ra�pi�je�[35­38].�
Za�sad,�me�đu�tim,�ne�po�sto�je�obim�ne�stu�di�je�sa�do�voq­
nim�ste�pe�nom�do�ka�za�ko�je�bi�po�slu�ži�le�kao�osno�va�za�
pre�po�ru�ku�ot�kri�va�wa�MES�u�po�me�nu�tu�svr�hu�[32].

ZAKQUČAK

Pre�po�ru�ka�Ame�rič�ke�aka�de�mi�je�za�ne�u�ro�lo�gi�ju�iz�
2004.�go�di�ne�je�ste�da�je�TCD�ve�ro�vat�no�ko�ri�stan�za�
ot�kri�va�we�ce�re�bral�nih�MES�kod�raz�li�či�tih�kar­
di�o�va�sku�lar�nih�i�ce�re�bro�va�sku�lar�nih�po�re�me�ća�ja�i�
in�ter�ven�ci�ja�[32].
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ABSTRACT

About one third of ischaemic cerebrovascular diseases have 
embolic properties. Because of that, transcranial Doppler 
(TCD) test for detection of microembolic signals (MES), as 
the only one method for detection of microemboli, is a very 
important test for the evaluation of cerebral artery embolism. 
Cerebral emboli are particles of thrombus or atheromatous 
plaque, platelet aggregates, lipid or air particles in cerebral 
circulation, which can occlude arterioles and cause ischaemic 
transient attack (TIA) or stroke. Most frequently, they derive 
from exulcerated plaques of the carotid bifurcation or the aor-
tic arch, from the atrial thrombus, prosthetic heart valves, as 
well as during carotid endarterectomy, arterial stent, aorto-
coronary by-pass. For MES detection, bilateral monitoring of 
a. cerebri mediae (ACM) is performed with each probe held in 
place over a temporal bone. MES are represented as brightly 
coloured embolic tracks as they pass through the insonated 
arteries. A computer hard disk provides continuous record-
ing that is replayed for counting embolic signals. Colour 
intensity or acoustic range indicate the size and structure 
of MES. MES in the range of one ACM indicate the source of 
embolism on the ipsilateral carotid artery, while the bilateral 

detection of MES suggests a cardiogenic source. Indications 
for TCD detection of MES are the evaluation of pathogenesis 
and risk for embolic stroke or TIA and assessing the source of 
embolism. We started applying this method at the Institute 
of Neurology in Belgrade 2 years ago. We have investigated 
78 patients till today and detected MES in 23 patients (28.7%). 
The Report of the Therapeutics and Technology Assessment 
Subcommittee of the American Academy of Neurology, 2004, 
considers that TCD is probably useful for detection of cere-
bral MES in various cardiovascular and cerebrovascular dis-
orders and procedures.
Key words: microembolic signals; transcranial Doppler; 
embolic stroke; TIA
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