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The Diagnostic Accordance between Transcranial Doppler and MR Angiography
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Objectives : Transcranial Doppler (TCD) has been reported to be established as useful in detecting
spasm after subarachnoid hemorrhage and to be probably useful in diagnosing stenosis or occlusion in
intracranial arteries. In the detection of intracranial stenosis using TCD there have been reported some
kinds of diagnostic criteria. This study was aimed to evaluate the accordance between TCD and magnetic
resonance angiography (MRA) in detection of intracranial stenosis and to find out more accurate criteria
for intracranial stenosis using TCD.

Methods : Seventy—six stroke patients were evaluated by TCD and MRA, TCD criteria for middle
cerebral artery (MCA) stenosis were used by 3 methods; = 80cm/sec of mean velocity(Vm), = 140
cm/sec of systolic velocity(Vs), and both, For stenosis of vertebral(VA) and basilar arteries(BA), the TCD
criteria followed by 2 methods; = 70 cm/sec of Vm and = 100 cm/sec of Vs, The stenosis of intracranial
artery in MRA followed by the interpretation of specialist in the department of radiology. The sensitivity,
specificity, positive predictive value, negative predictive value, diagnostic accuracy and kappa
agreement were calculated in each criteria of TCD compared with the result of MRA,

Results : The sensitivity, specificity, positive predictive value, negative predictive value, diagnostic
accuracy and kappa agreement using = 80cm/sec of Vm for MCA stenosis were 55.6%, 81%, 34.5%,
91.0%, 77.1%, and 0,293, respectively, Using 140 cm/sec of Vs, those were 44.4%, 92.0%, 50.5%, 90.2%,
84.7%, 0.380, and using both criteria those were 44.4%, 95.0%, 61.5%, 90.5%, 87.3%, 0.445, respectively.
Those using = 70 cm/sec of Vm for VA and BA stenosis were 71,4%, 93.7%, 26.3%, 99.0%, 93.0%, 0.186
and using = 100 cm/sec of Vs those were 71,4%, 97.3%, 45.5%, 99.1%, 96.5%, 0.539, respectively,

Conclusion : These results suggested that for the diagnosis of MCA stenosis using TCD we should use
the criteria of both = 80cm/sec of Vm and 140 cm/sec of Vs, and for the VA and BA stenosis we adapt
the criteria of = 70 cm/sec of Vm,
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Table 1. TCD findings based on MRA using the mean velocity criteria of > 80cm/sec on middle cerebral artery

stenosis
TCD
Abnormal Normal Total
Abnormal 10 8 18
Normal 19 81 100
Total 29 89 118

Sensitivity : 55.6%, Specificity : 81.0%, Positive predictive value : 34.5%, Negative predictive value : 91.0%, Diagnostic accuracy
1 77.1%, Kappa = 0.293

Table 2. TCD findings based on MRA using the systolic velocity criteria of > 140cm/sec on middle cerebral artery

stenosis
TCD
Abnormal Normal Total
Abnormal 8 10 18
Normal 8 92 100
Total 16 102 118

Sensitivity : 44.4%, Specificity : 92.0%, Positive predictive value : 50.0%, Negative predictive value : 90.2%, Diagnostic accuracy
: 84.7%, Kappa = 0.380

Table 3. TCD findings based on MRA using both mean velocity criteria of > 80cm/sec and systolic velocity
criteria of > 140cm/sec on middle cerebral artery stenosis

TCD
MRA Abnormal Normal Total
Abnormal 8 10 18
Normal 5 95 100
Total 13 105 118

Sensitivity : 44.4%, Specificity : 95.0%, Positive predictive value : 61.5%, Negative predictive value : 90.5%, Diagnostic accuracy
: 87.3%, Kappa = 0.445
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Table 4. TCD findings based on MRA using the systolic velocity criteria of > 100cm/sec on vertebral or basilar
artery stenosis

TCD
MRA Abnormal Normal Total
Abnormal 5 2 7
Normal 14 207 221
Total 19 209 228

Sensitivity : 71.4%, Specificity : 93.7%, Positive predictive value : 26.3%, Negative predictive value : 99.0%, Diagnostic accuracy
: 93.0%, Kappa = 0.186

Table 5. TCD findings based on MRA using the mean velocity criteria of = 70cm/sec on vertebral or basilar
artery stenosis

TCD
MRA Abnormal Normal Total
Abnormal 5 2 7
Normal 6 215 221
Total 11 217 228

Sensitivity : 71.4%, Specificity : 97.3%, Positive predictive value : 45.5%, Negative predictive value : 99.1%, Diagnostic accuracy
1 96.5%, Kappa = 0.539
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