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Multidetector-Row CT Angiography of Cerebral Vasospasm after
Aneurysmal Subarachnoid Hemorrhage: Comparison of Bone
Subtraction and Standard CT Angiography with Digital Subtraction
Angiography'
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Purpose: To evaluate the usefulness of multidetector-row CT angiography (MDCTA) Index terms

for the diagnosis of cerebral vasospasm after aneurysmal subarachnoid hemorrhage Intracranial Aneurysm

(SAH) by comparison of digital subtraction angiography (DSA) and to compare the Subarachnoid Hemorrhage
bone subtraction CT angiography (BS-CTA) and standard CT angiography (S-CTA). Vasospasm, Intracranial
Materials and Methods: Thirty-three patients who were treated with intraarterial Cerebral Angiography
nimodipine infusion for the cerebral vasospasm after aneurysmal SAH were evaluated Tomography, X-Ray Computed

with MDCTA and DSA. BS-CTA images were reconstructed from the S-CTA and unen-
hanced CT source images. A total of 207 vascular segments were evaluated. A four-
step scale for the degree of stenosis was applied for each segment. With DSA as the
standard images, BS-CTA and S-CTA images were comparied.

Results: On DSA, 56 segments (27%) presented vasospasm. Concordance between

the DSA and S-CTA and between DSA and BS-CTA were 94.79% and 82.1%, respective- Received June 13, 2011; Accepted August 4, 2011
ly. Overestimation for the degree of stenosis was shown in 37 segments on BS-CTA Corresponding author: Dac Seob Choi, MD

. . Department of Radiology, Gyeongsang National
and in 8 segments on S-CTA, but underestimated segments were only shown on S- University Hospital, 79 Gangnam-ro, Jinju 660-702,
CTA (n = 4) forea
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Conclusion: MDCTA with standard technique seems to be a useful imaging tool for the o
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evaluation of the cerebral vasospasm after aneurysmal SAH. However, BS-CTA is not
needed because of additional radiation and overestimation of the degree of stenosis. Copyrights © 2011 The Korean Society of Radiology
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Table 1. Number of Segments Showing Vasospasm on DSA
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(25~49%)°| 4254, F5=2] H2H50~74%)°] 924,
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2P o] ;g7tof| Qo] DSAS] Aket BS-CTA ¥ S-CTA
= ZH2E 82.1%(170/207), 94.7%(196/207) 2] Y&
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Number of Segments (%) (n = 56)

Number of Segments (%) (n = 56)

Number of Segments (%) (n = 56)

Right ICA 1(18) 4(7.1) 54 (96.4)
Left ICA 3(5.4)

Right ACA 7(125) 1 (19.6)

Left ACA 4(7.1)

Right MCA 17 (30.4) 39 (69.6)

Left MCA 22(393)

Right PCA 1(18) 1(18) 2(3.5)
Left PCA 0(0)

VBA 1(18) 1(18)

Note.—ACA = anterior cerebral artery, DSA = digital subtraction angiography, ICA = internal cerebral artery, MCA = middle cerebral artery, PCA = posterior
cerebral artery, VBA = vertebrobasilar artery
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Table 2. Concordance between DSA and BS-CTA

BS-CTA (%)
Total
0-24 25-49 50-74 75-100
DSA (%) 0-24 134 n 5 1 151
25-49 0 25 7 10 42
50-74 0 0 6 3 9
75-100 0 0 0 5 5
Total 134 36 18 19 207
Concordance = 170/207 = 82.1%
Note.—BS-CTA = bone subtraction CT angiography, DSA = digital subtraction angiography
Table 3. Concordance between DSA and S-CTA
S-CTA (%)
Total
0-24 25-49 50-74 75-100
DSA (%) 0-24 150 1 0 1 151
25-49 5 36 1 0 42
50-74 0 2 6 1 9
75-100 0 1 0 4 5
Total 155 40 7 5 207

Concordance = 196/207 = 94.7%
Note.—DSA = digital subtraction angiography, S-CTA = standard CT angiography

B C

Fig. 1. A 46-year-old woman who had a clipping operation for the right posterior communicating artery aneurysm. All of the digital subtraction
angiography (A), bone subtraction CT angiography (B) and standard CT angiography (C) show 25-49% stenosis in the left middle cerebral artery
(arrows).

A B c

Fig. 2. A 49-year-old woman who had clipping surgery due to right middle cerebral artery aneurysm. Digital subtraction angiography (A) shows
25-490% stenosis in the right middle cerebral artery (arrow). However, bone subtraction CT angiography (B) overestimates the degree of the ste-
nosis (50-75%) (arrow) and standard CT angiography (C) underestimates the degree of the stenosis (less than 24%) (arrow).
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