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Hemodynamic Changes of Reversible Cerebral Vasoconstriction Syndrome:
A Follow-up study with Transcranial Doppler Ultrasonography
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ABSTRACT

Background: It has been known that the thunderclap headache and vasoconstriction had a different

time courses in reversible cerebral vasoconstriction syndrome (RCVS). Even though noninvasive
transcranial Doppler Ultrasound (TCD) is an important tool to study the cerebral hemodynamics in
RCVS, the previous studies on TCD findings were concentrated on anterior intracranial circulation,

especially on middle cerebral arteries.

Here, we tried to demonstrate the changes of individual cere-

bral blood flow velocities on TCD according to clinical period. Methods: Patients with RCVS were ret-
rospectively recruited. Sequential TCD findings (9 segments; both middle cerebral arteries, anterior
cerebral arteries, vertebral arteries, posterior cerebral arteries and basilar artery) were analyzed in
ictal and intertical period. Total 115 segments in ictal and 116 segments in intertical segments were
analyzed. Results: Thirteen patients (all female, age =meantstandard deviation, 45.617.9 years)
were enrolled. The significant change of blood flow was only observed in basilar artery between ictal

and intertical period (62.3+13.1 vs. 49.

718.2, p<0.001). Conclusions: Our study suggests the cere-

bral hemodynamics of RCVS can be evaluated in basilar artery based on TCD, more concurrently

matched to the clinical stage.
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Table 1. Demographic features of patients with reversible
cerebral vasoconstriction syndrome

Age (years) 45.617.9
Sex (female, %) 100%
Disease duration before admission (days) 5.2+6.0 (0-23)
Disease duration after admission 7.0£3.4 (1-13)
Total disease duration 12.2+8.5 (2-36)
Previous migraine 30.8%
TCD follow up (days) 13.1 (1-48)

TCD; transcranial doppler ultrasound.

in 5 patients (A; patient 3, B; patient 5, C; patient 7, D;
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Table 2. The raw data of TCD in interical and ictal period
Mean blood flow velocities (cm/s)
ID Age Sex MCART MCALT ACART ACALT PCART PCALT VA RT VALT BA
1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
1 41 F 14.0 60.0 125.0 54.0 NA 45.0 55.0 41.0 NA NA 180 35.0 350 34.0 43.0 29.0 53.0 453
2 47 F 540 437 81.0 60.7 64.0 57.0 54.0 44.0 37.0 28.0 40.0 28.0 33.0 29.0 21.0 27.0 39.0 35.8
3 33 F 73.0 867 61.0 78.7 68.0 620 60.0 620 47.0 39.0 26.0 34.0 27.0 27.0 45.0 37.0 57.0 40.0
4 48 F 73.0 920 57.0 92.0 470 71.0 51.0 56.0 51.0 36.0 28.0 350 36.0 51.0 47.0 52.0 48.0 41.8
5 49 F 87.0 850 73.0 623 64.0 820 85.0 71.0 320 39.0 30.0 39.0 28.0 39.0 37.0 37.0 53.0 56.3
6 48 F 157.0 146.0 1440 127 74.0 63.0 840 76.0 53.0 26.0 38.0 33.0 54.0 37.0 38.0 36.0 79.0 64.8
7 41 F 91.0 122.3 112.0 128.7 61.0 84.0 60.0 83.0 38.0 26.0 40.0 37.0 45.0 36.0 45.0 39.0 68.0 49.3
8 30 F 116.0 96.7 158.0 143.0 63.0 82.0 97.0 108.0 27.0 45.0 20.0 42.0 40.0 39.0 36.0 32.0 82.0 54.0
9 50 F 77.0 780 570 617 58.0 56.0 33.0 51.0 56.0 21.0 43.0 38.0 49.0 30.0 40.0 42.0 77.0 60.3
10 55 F 57.0 100.0 83.0 87.0 49.0 940 370 740 36.0 56.0 47.0 50.0 29.0 41.0 39.0 36.0 55.0 50.5
1 51 F 950 843 97.0 915 64.0 540 89.0 73.0 34.0 42.0 23.0 37.0 34.0 420 52.0 32.0 68.0 50.8
12 55 F 83.0 780 69.0 61.7 60.0 56.0 44.0 51.0 20.0 21.0 27.0 38.0 27.0 30.0 42.0 42.0 72.0 60.3
13 56 F 127.0 100.0 139.0 87.0 95.0 94.0 1120 74.0 30.0 56.0 50.0 50.0 27.0 41.0 26.0 36.0 59.0 50.5

1; mean flow velocity in ictal period, 2;

mean flow velocity in interictal period.

TCD; transcranial doppler ultrasound, ID; Patient number, MCA; middle cerebral artery, RT; right, LT; left, ACA; anterior cerebral artery, PCA;

posterior cerebral artery, VA; vertebral artery, BA; basilar artery, F; female, NA; not available.

Table 3.The comparison of TCD findings between ictal and interictal period

Ictal Mean+SD (range), cm/s Interictal Mean+SD (range), cm/s p value
MCART 84.9+35.6 (14.0-157.0) 86.2+27.3 (43.7-146) >0.05
MCALT 91.5+35.4 (57.0-158.0) 85.0+30.4 (54.0-143.0) >0.05
ACART 63.9+12.3 (47.0-95.0) 64.6116.7 (40.0-94.0) >0.05
ACALT 66.2+24.6 (33.0-112.0) 64.6+£19.1 (41.0-108.0) >0.05
PCART 38.4+11.1 (20.0-56.0) 35.2+9.9 (21.0-56.0) >0.05
PCALT 33.1+10.5 (18.0-50.0) 35.8+6.2 (2.0-50.0) >0.05
VART 35.7+8.9 (27.0-54.0) 35.317.4 (24.0-51.0) >0.05
VALT 36.3+8.4 (21.0-52.0) 35.0+7.1 (25.0-52.0) >0.05
BA 62.3+13.1 (39.0-82.0) 49.7+8.2 (35.8-64.8) <0.001

TCD; transcranial doppler ultrasound, SD; standard deviation, MCA; middle cerebral artery, RT; right, LT; left, ACA; anterior cerebral artery, PCA;

posterior cerebral artery, VA; vertebral artery, BA; basilar artery
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Figure 2. The significant change of blood flow velocities in
TCD was observed only in basilar artery according to the
clinical symptomatic period. MCA; middle cerebral artery, RT;
right, LT; left, ACA; anterior cerebral artery, PCA; posterior
cerebral artery, VA; vertebral artery, BA; basilar artery. *means
statistically significant.
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