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Application of Transcranial Doppler Ultrasonography (TCD)
for the Diagnosis of Migraine :
Preliminary Results

Yong-Seok Lee, Byung-Kun Kim*

Department of Neurology, Seoul Municipal Boramae Hospital, Euljl Medical College”®

- Abstract -

Diagnosis of migraine is only based on the medical history, and objective methods to aid the clinical diagnosis are
absent. Although transcranial Doppler ultrasonography (TCD) abnormalities in headache-free migraineurs have been
reported previously, diagnostic criteria for migraine is still lacking and this may limit the practical application of
TCD for migraine. We prospectively studied several abnormal TCD indices in interictal migraineurs and their sensi-
tivity and specificity to define the optimal diagnostic criteria. Young (20 yrs<age<40 vrs) migraineurs diagnosed by
IHS criteria (1988) and age-matched healthy volunteers were included. TCD was performed with standard method to
measure the mean flow velocity (MFV) of middle cerebral, basilar, and siphon portion of internal carotid artery.
Hemispheric index (HI), and asymmetry index (AT} of MCA were also measured. Thirty-five migraineurs (M:F=7:28,
Mean age=29.0 = 6.1 yrs) were compared to 69 controls (M:F=25:44, Mean age=31.2 + 5.5 yrs). Elevated MFV (> 2
SD) was observed in 63% of migraineurs while in 12% of control (p<0.01). High Al (> 25%) or high HI (> 3.0) was
present in 17% of migraineurs, while 3% and none in controls (p<0.01). Sensitivity of clevated MFV, high Al, and
high HI was 63%, 17%, 17% and specificity was 88%, 97%, 100%, respectively, If all these indices were combined,
sensitivity and specificity reached 69% and 86%. These preliminary resulis suggest pathophysiological impiicalmn of
vasospasm in interictal migraineurs, and TCD may be practically applicable for migraine. Optimal diagnostic criteria
and therapeutic options for patients with abnormal TCD findings remain (o be determined.
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Table 1. Comparison of TCD results between Control and
Migraine group.,

Control

Migraine
(n=69) (n=35)

Age (yr) 313+55 29.0+6.1
ACA

MFV(cm/s) 605+ 11.0 62.7 £ 13.6

Pl 0.82 = 0.09 0.77 + 0.01
MCA

MFV(cm/s) 689+ 125 81.6 + 17.6%*

Pl 0.74 + 0.0 0.77 + 0.01
PCA

MFV (cm/s) 314463 M6+8.1%

Pl 0.80 £ 0.02 0.84 + 0.02
ICAS

MFV(cm/s) 52.9+9.0 60.5 £ 14.1%*

Pl 0.71 £ 0.01 0.73 £ 0.02
BA

MEV(em/s) 49.1 +£92 529107

PI 0.74 + 0.01 0.72 £0.01
HI 1.76 + 0.04 2,05 = 0.05%*

ATMCA(%) 94+ 6.8 13.5£9.3%

Abbreviations: ACA; anterior cercbral artery, MFV; mean {low
velocity, PI; pulsatility index, MCA: middle cere-
bral artery, PCA; posterior cerebral artery, ICAs;
siphon portion of internal carotid artery. HI:
hemispheric index. AUMCA; asymmetry index of
middle cerebral artery.

(* p<0.05, ¥* p<0.01)

Table 2. Frequency of abnormal TCD findings

Control Migraine

(n=69) (n=35)
E_FV 8(12%) 22(63%)*
E_HI 0C 0%) 6(17%y*=*
E_AT/MCA 2( 3%) 6(17e)**
Abn_TCD 10(14%) 24(69%)**

Abbreviations: E_FV; elevated flow velocity of middle, internal
carotid, or basilar artery, E_HI; elevated hemi-
spheric index, E_AI/MCA: elevated asymmetry
index of middle cerebral artery, Abn_TCD;
abnormal TCD findings any of above three
indices.

(* p=0.01, ** p<0.001)
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Table 3. Sensitivity, Specificity, Positive predictive value, Negative
predictive value and Diagnostic accuracy of Abnormal
TCD parameters.

Specificity PPV NPV Accuracy

Sensitivity

E_FV 63% 8%  T3% 82%  80%
E_HI 17% 100%  100% 70%  72%
E_AUMCA  17% 9% 5% 0% 0%
Abn TCD  69% 86% 1% 84%  80%

Abbreviations: PPV positive predictive value, NPV; negative pre-
dictive value, E_FV; elevated flow velocity of mid-
dle, internal carotid. or basilar artery, E_HI; elevat-
ed hemispheric index, E_AT/MCA; elevated asym-
metry index of middle cerebral artery, Abn_TCD;
abnormal TCD findings any of above three indices.
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