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Transcranial Doppler Ultrasonography Monitoring during
Head-up Tilt Test in Patients with
Recurrent Syncope and Presyncope

Soo-Jin Cho, M.D.*, Kwang-Ho Lee, M.D., Chin-Sang Chung, M.D,

Department of Neurology, Pucheon Sejong General Hospital®,
Samsung Medical Center, Sungkyunkwan University School of Medicine

- Abstract -

Background : Syncope was defined as transient loss of consciousness and postural tone. The mechanisms of
changes in cerebral hemodynamics during syncope have not been fully evaluated. Transcranial Doppler
Ultrasonography can continuously monitor the changes in cerebral hemodynamics during head-up tilt (HUT). TCD
could reveal the different patterns of changes in cerebral hemodynamies during syncope. Syncope without hypoten-
sion or bradycardia could be detected by TCD. We investigated the changes in cerebral blood flow velocity during
HUT using TCD in 33 patients with a history of recurrent syncope or presyncope of unknown origin. Methods &
Results : The positive responses were defined as presyncope or syncope with hypotension, bradycardia, or both.
During HUT without isoproterenol infusion, there were a 86:23% drop in DV and a 41434% drop in SV in § patients
with positive responses, and mean changes in those were less than 10% in patients with negative responses (p=.00,
p=.00). During HUT with isoproterenol infusion, TCD showed a 80+18% drop in diastolic velocity in 14 patients
with positive responses, and a 47+10% drop in that in patients with negative responses (p=.00), however the change
in systolic velocity did not differ. TCD showed three patterns during positive responses: loss of all flow, loss of end-,
diastolic flow, and a decrease in diastolic velocity. Loss of consciousness occurred in the patients with loss of all flow
or end-diastolic flow during positive responses. Conclusions : TCD shows different patterns of changes in cerebral

hemodynamics during HUT. TCD can be used to investigate the pathophysiology of neurocardiogenic syncope.

Key Words : Neurocardiogenic syncope. Syncope, Cerebral hemodynamics, Transcranial Doppler ultrasonography,
Head-up tilt test
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3. ANEXIIN HBF AL 2A

1) ke X}=Z=H& (Cerebral autoregulation)2]
7|2 704

CPP (cerebral perfusion pressure)
= MAP (mean arterial pressure)—ICP
(intracranial pressure)
CVR (cerebrovascular resistance)
= MAP/MFV (mean flow velocity)
Correction of CVR at the level of Insonation
= (MAP- 10 mmHg)/MFV
H &8 Fe] AHFZFA (autoregulation)S LAF W ¢
o] H M= U3 HUFHES AAF= AE ©
vat=d, ¢ 8¢S 70~160 mmHg, ¥ #F<¢
(cerebral perfusion pressure)< 50~170 mmHg
o] WflelA gtk Hnett? el x| Ad
 (cerebral hypoperfusion)= 1) A&Este|v} 9]
F el AT & oF HHRHY] Fa2U 2) o
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O

2) AISZTEHL| LA EF

Safel] me} AFgEHel 5 A (lower limit)y
st Ao e HEFe 44 FHE (slope)?} 2Fo] 7}
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A A efEol 23l AdE ARAAA AF2E
Helol B3 FAHYLS SPECT s =38
583~113 mmHg (mean: 79), 25/ 22334
(transcranial Doppler ultrasonography: TCD)el
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Figure 1. TCD patterns in the patient without loss of conscious-
ness during HUT: before (A) and during profound
hypotension (B: BP 50/0 mmHg).
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Figure 2. TCD pattern in the patient with positive response (BP
20/50 mmHg); increased pulsatility indexy.
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Figure 3. Changes in pulsatility index in our study. Pulsatility

Supine Initial

indexes were markedly increased in the patients with
positive response during HUT (A). In the patients with
negative response during HUT (B), the pulsatility
indexes were mildly increased during isoproterenol
infusion.
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% Changes in diastolic velocity
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Yochange=[(result at initial tilt-result at symptom or end of tilt)/results
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Control : unpublished data of healthy control from SMC

Figure 4. The comparison the % changes in diastolic velocity
during HUT between the patients with positive
response (positive), with negative response (negative)
and controls. The loss of consciousness occurred in
positive patients with zero diastolic velocity during
sympiom. The presumptive criteria of positive response
in TCD during HUT was 60% reduction in diastolic
velocity (Sensitivity 89.5% specificity 92.9% if positive
response in blood pressure during head-up tilt test was
used as gold standard. )
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