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TasLE 4: TCD applications [2, 4, 18, 39-41]. Categorised as per
reference [39].

Ischaemic cerebrovascular disease

Sickle cell disease

Right to left cardiac shunts

Intra and extra-cranial arterial steno-occlusive disease

Arteriovenous malformations and fistulas
Peri-procedural/operative

Cerebral thrombolysis in acute stroke

Carotid endarterectomy

Carotid angioplasty and stenting

Coronary artery bypass surgery

Coronary angioplasty

Prosthetic heart valves
Neurological/Neurosurgical intensive care

Vasospasm after subarachnoid haemorrhage

Raised intracranial pressure

Head injury

Cerebral circulatory arrest and brain death

Intracerebral aneurysm and parenchymal hematoma detection
Others

Pharmacologic vasomotor testing

Cerebral pressure autoregulation

Liver failure/Hepatic encephalopathy

Preeclampsia
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Table 152 Estzblished clinical indications for and expected outeomes of TCD testing

Sickle cell disease

Children

Raobust first-ever stroke risk reduction based on TCD criteria for the need of blood transfusion and continuing use of blood
transfusions

schemic stroke or
TIA

Patients with acute ischemic symptoms who had
cranial CT or MRI

TCD can identify patients with proximal arterial obstructions in the anterior and posterior circulation, identifying patients
amenable to reperfusion therapies (intravenous thrombolysis or endovascular therapy)

schemic stroke or
TIA

Patients with subacute ischemic symptoms who
had cranial CT or MRI

TCD helps determine stroke pathogenic mechanism that in turn determines secondary stroke prevention treatment. TCD
also helps to locelize and grade intracranial atheromatous disease process, (anterior vs. posterior vessels, diffuse vs. locsal
disease, 270% stenosis that indicate high risk of stroke recurrence)

schemic stroke or
TIA

Symptomatic patient at any time window who
underwent carotid duplex scanning

Carotid duplex ultresound may explain only 15-25% of all ischemic events since the prevalence of 250% proximal ICA
stenosis is low. TCD has the ability to further refine stroke mechanism detection by determining the presence of intracranial
steno-occlusive disease, embolization, shunting, and impsaired vasomotor reactivity

schemic stroke or
TIA

Patients with undetermined stroke mechanism,
recurrent TlAs, artery-to-artery versus cardiac
source of embolism, suspected arterial
dissections

TCD is the gold standard test to detect, locslize, and quantify cerebral embaolism in real ime. No other modality offers spatial
and time resolution to detect microembaolic activity, localize its source (artery vs. heart), and confirm vascular etiology of
patient symptoms.

schemic stroke or
TIA

Patients with suspected paradoxical embaolism
with negative echocardiography

TCD i= equal or superior in its sensitivity to the presence of any nght-to-left shunt compared to echocardiography (Valsalva
maneuver is best accomplished during TCD; extracardiac shunting can be detected with TCD but not TEE)

schemic stroke or
TIA

Follow-up

TCD is an inexpensive noninvasive follow-up tool that can detect progression or regression in the severity of extra- and
intracranial stenosis through direct velocity measurements, collaterals, and vasomotor reactivity assessment

Asymptomatic or
symptomatic carotid
artery stenosis or

Patients who have ICA stenosis or ocelusion on
carotid duplex or angiography

TCD can help identify patients at highest risk of first-ever or recurrent stroke in the setting of an 1CA stenosis of variable
degree or complete occlusion. TCD findings of artery-to-artery embolization and impaired vasomotor reactivity indicate
three—fourfold higher risk of stroke compared to patients with similar degree of ICA stenosis and normal TCD findings

occlusion
Subarachnoid Day 2-5 TCD can detect the development of vasospasm days before it can become clinically apparent, and this information can be
hemorrhage used by intensivists to step up with hemodynamic management of these patients

Day 5-12 TCD can detect progression to the severe phase of spasm when development of the delayed ischemic deficit due to

perfusion failure through the residual lumen is the greatest. This information can help planning interventions

Day 12—end of ICU stay

TCD can document spasm resolution after treatment or intervention, sustsinability of vessel patency, and infrequent cases
of late or rebound vasospasm development at the end of the second or into the third week after subarachnoid hemorrhage

Suspected brain
death

ncreased intracranial pressure

TCD can rule out cerebral circulstory arrest if positive diastolic flow is detected at any |ICP values. TCD can confirm clinical
diagnosis of brain death by demonsireting complete cerebral circulatory amest in anterior and posterior circulation

Peri-procedural or
surgical monitoring

Carotid endarterectomy or stenting

TCD can detect sll major causes of perioperative complications, i.e., embaolism, thrombosis, hypoperfusion, and
hyperperfusion. TCD detects real-time flow changes that precede the development of neurclogical deficits or changes on
electroencephalography
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Box 2: Pros and cons of transcranial Doppler ultrasound

Usefiiness

e Safe. non-invasive

» Bedside technique providing useful information on intracerebral vasculature

» Detection of micro-emboli—useful for prediction of early recurrence of stroke/ TIA

o Useful tool in investigation of cryptogenic stroke—with use of echo contrast agent

o Adjunct to extracranial duplex carotid sonography in determining the effects on cerebral
haemodynamics

Drawbacks

» Inaccuracy due to poor acoustic window (in up to 3-20%)
» Highlv operator dependent and requires considerable skill and experience for accurate

interpretation
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TasBLE 1: Insonation characteristics of the cerebral vasculature. Adapted from Nicoletto and Burkman [3]. Permission obtained; copyright
owner ASET (American Society of Electroneurodiagnostic Technologists), the Neurodiagnostic Society.

Artery Acoustic window Probe angle ]EEI::I? Flow direction Resistance ﬁfcl::f:‘:;v
ECICA Retromandibular Superior-medial 45-50 Away Low 30+£9
MCA Middle transtemporal Straight/Anterior-superior 30-65 Toward Low 55+ 12
ACA Middle transtemporal Straight/Anterior-superior 60-75 Away Low 50+ 11
PCA—segment 1 Posterior transtemporal Straight/Posterior 60-70 Toward Low 39+10
PCA—segment 2 Posterior transtemporal Straight/Posterior-superior 60-70 Away Low 40 £ 10
BA Suboccipital Superior 80-120 Away Low 41+ 10
VA Suboccipital Superior lateral 60-75 Away Low 38+10
OA Transorbital Straight 45-55 Toward High 21+5
Supraclinoid ICA Transorbital Superior 65-80 Away Low 41 +11
Parasellar ICA Transorbital Inferior 65-80 Toward Low 47 + 14

(ECICA: extracranial internal carotid artery, MCA: middle cerebral artery, ACA: anterior cerebral artery, PCA: posterior cerebral artery, BA: basilar artery,
OA: ophthalmic artery).




Hinnatavad naitajad. MFV

1 MFV 0 keskmine voolukiirus ( mean flow

velocity )
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TasLE 2: Factors influencing MFV [18, 20].

Factor Change in MFV
Increases up to 6-10 years of age then
Age decreases
(see [26] for a full range of values)
Sex Higher MFV in women than men
Pregnancy Decreased in the 3rd trimester
PCO, Increases with increasing PCO,

Increases with increasing MAP
(CBF autoregulates between CPP
50-150 mmHg)

Haematocrit Increases with decreasing haemotocrit

Mean arterial
Pressure (MAP)




Hinnatavad nditajad. PI

} Pl - Goslingu pulsatsiooniindeks( Gosl I ng
pulsatility index ). Annab infot ajuveresoonte
resi stentsuse koht all9Nor
proksimaalse oklusiooni puhul <0,5
(sekundaarse vasodilatatsiooni t »t t u) , s
v»1 b vi InohhotmatsioddiMle . Distaalse
oklusiooni puhul aga >1,19.

;1 On seotud I CP v22artusega




Hinnatavad nditajad. Rl

1 RI 0 Pourcelot resistentsuse indeks ( Pourcelot
resistivity index ). Samuti vajalik
ajuveresoonte resistentsuse hindamiseks.
Loetaktse k »r geks, kuilt on > 0
hindama koos Pl - ga.




Hinnatavad nditajad. LI

} LI d Lindengaard suhe (Lindengaard ratio ) vajalik
h¢eperdegnaami | ivesaspasn eristamiseks.
1 MCA keskmine voolukiirus/ekstrakraniaalse ICA
keskmise voolukiirusega.
1 < 3 h¢perde¢gnaami Vvasospasmv o o | > 3
1+ Modifitseeritud LI BA hindamiseks: BA MFV/keskmise
vasaku ja parema VA MFV -ga;

1 S| o aajupoolkerade suhe (ACA MFV/  ekstrakraniaalse
ICA MFV- ga)




Hinnatavad naditajad.

+ BHI 0 hinge kinni hoidmise indeks (  breath
holding index ). Peegeldab vasomotoorset
reaktsiooni h ¢ pjah ¢ per k apOniakks e

vasomotoorse r es er Vv I m2 & r ami s el
abi | saab omakorda m22r at a
1 CBFV ma x [-V @iB/Fhingamisseiskuse

aeg)1 100

» Norm BHI >0.6, 0.21- 0.60 madal VMR, OO0. 2
oluliselt langenud VMR




MES

1 MES 0 mikroemboolilised signaalid. Kasulikud
Intraoperativse moni t oori ngu KkK?@2|
(parem-vasak Guntide puhul |,
karotildstenoosiga patsientidel selgitamaks
operatsiool vajavaid patsiente

1 Salvestamiseks spetsiaalne aparatuur
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