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[Abstract] Objective To investigate the spatial pattern of cerebral perfusion decrease resulting
from symptomatic unilateral carotid artery stenosis and to assess the relationship between degrees of
stenosis and cerebral blood flow (CBF). Methods CT angiography (CTA) and arterial spin labeling (ASL)
MRI cerebral perfusion were performed in 22 patients with symptomatic unilateral carotid artery stenosis.
Diagnosis of carotid artery stenosis and measurement of stenosis degrees was performed by using CTA;
cerebral perfusion was determined by ASL. Voxel-based analysis (VBA) were applied to observe perfusion
changes in patients with mild stenosis and moderate to severe stenosis, and spatial pattern of cerebral
perfusion changes caused by carotid artery stenosis. Analysis based on region of interest (ROI) was used to
explore the relationship between degrees of stenosis and CBF. Results Twenty - two patients with
symptomatic unilateral carotid artery stenosis (13 in the left side and 9 in the right) included 13 cases with
mild stenosis and 9 cases with moderate to severe stenosis. Compared to those with mild stenosis, patients
with moderate to severe stenosis showed reduced CBF in bilateral (especially in the affected side) parietal
lobes (t =-2.382, P =0.014), frontal lobes (t =-2.354, P =0.015) and centrum semiovale (¢t =-2.283, P =
0.017), and was basically located in bilateral cerebral watershed area. Furthermore, perfusion in these
areas was negatively correlated with the degree of stenosis (r = - 0.479, P = 0.024). Conclusions
Symptomatic unilateral carotid artery stenosis may result in cerebral perfusion decreases in bilateral

(particularly in the affected side) watershed area and cerebral blood flow is negatively correlated with the

doi:10.3969/j.issn.1672-6731.2015.02.006
AT H R DA AN s AT B L 355 H (5 H 455 :201402019) 5 B 50 ZE X R 500 BS B k4 08 W 5 H
(3 H %5 :2013054)
PE# A7 : 210002 76 50 ZE X g 500 B B2 5 AR B
T IRAE &« A6 (Email : ejr.luguangming@vip.163.com)



. 114 - o AR B 22 B 2 2015 4R 2 H A 1S B 2 B

Chin J Contemp Neurol Neurosurg, February 2015, Vol. 15, No. 2

degree of stenosis.
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Figure 1 Degree of carotid artery stenosis measurement. One
case of stenosis in the initial segment of internal carotid artery
on the right side (Panel la). Partial enlarged drawing of la
(Panel 1b). Measure the lumen diameter of stenosis site (a,
yellow line), and measure its distal normal lumen diameter (b,
green line). Formula calculating the degree of carotid stenosis
is as follow: (1 —a/b)x100%.
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Table 1. Comparison of general data between patients with
moderate to severe stenosis and mild stenosis

Mild stenosis _Mioderate to.
Item (N=13) seve(r§ it;r)msw tvalue P value
Sex [case (%)] — 0.666
Male 5 (5/13) 5(5/9)
Female 8 (8/13) 4 (4/9)
Age (v s, year) 6795+ 872 64.65+15.51  0.777 0.446
Affected side [case (%)] — 1.000
Left 8 (8/13) 6 (6/9)
Right 5 (5/13) 3(319)
Degree of carotid artery ~ 18.53+10.62  65.52+17.24 -7.656  0.000
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Figure 2

and its corresponding cerebral perfusion change.

General analysis of carotid stenosis

CTA showed moderate stenosis of the end of right
common carotid artery (Panel 2a, 2b). ASL did
not show abnormal cerebral perfusion (Panel 2c).
Figure 3 Voxel-wise two-sample ¢ test result of
CBF maps between moderate to severe stenosis
group and mild stenosis group. Compared to the
mild stenosis group, the moderate to severe
stenosis group showed hypoperfusion, mainly in
bilateral cerebral watershed region (especially in
the affected side, blue areas indicate).
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Table 3. Generalized linear regression analysis between
CBF and degree of carotid artery stenosis

Table 2. Comparison of CBF between moderate to severe
stenosis and mild stenosis groups [x s, ml/(min- 100 g)]
. Mild stenosis Hleclaan: to )
Region (N=13) severe stenosis ¢ value P value
(N=9)
Affected frontal lobe 45.78+8.07 39.28+5.09 -2.382 0.014

Healthy watershed region  43.85+7.29

Affected watershed 42.02+7.81
region/centrum semiovale

37.92+£4.45 -2354 0.015
34.55+6.63 -2.283 0.017

Region tvalue P value
Affected frontal lobe -1.950 0.033
Healthy watershed region -2.310 0.016
Affected watershed region/centrum semiovale -2.620 0.008

CBF [ml/(min-100 g)]
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Figure 4 The correlation analysis of CBF and degree of carotid artery stenosis showed negative correlation between the

two, and analysis based on ROI also identified negative correlation between the two (r = - 0.479, P = 0.024; scatter

diagram indicates).
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experimental autoimmune encephalomyelitis( EAE)
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receiver operating characteristic curve(ROC i £k)
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BF MR Digit Span Test(DS)
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REFEE  body mass index(BMI)
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UM AR microvascular decompression(MVD)
T IEMEMR S migraine without aura(MO)
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