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Application of whole-brain CT perfusion combined with ankle-brachial index in acute cerebral ischemia
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[Abstract] Objective To investigate the clinical value of whole-brain CT perfusion combined with ankle-brachial index
(ABD in patients with acute cerebral ischemia. Methods A total of 105 patients who were suspected of having cerebral
ischemia were selected in this study, including 33 patients in the abnormal ABI group and 72 patients in normal ABI group.
Examination by a 320-detector row whole-brain computed tomography (CT) scan with CT angiography (CTA) and CT
perfusion was given to all the patients with stable symptoms. The perfusion parameters, including cerebral blood flow (CBF),
cerebral blood volume (CBV), mean transit time (MTT), time to peak (TTP) and delay time, were obtained. The brain
perfusion images were evaluated by two experienced physicians, and then the positive predictive value, negative predictive
value, sensitivity and specificity of ABI in predicting brain CT perfusion abnormalities were calculated. Results Sixty-eight
patients showed brain CT perfusion abnormalities, manifested as prolonged MTT and TTP, increased, normal or reduced CBV,
and normal or reduced CBF. The 68 patients included 25 with abnormal ABI and 43 with normal ABIL. The rate of positive CT
perfusion in the abnormal ABI group (75.8% .25/33) was significantly higher than that in the normal ABI group (59.7% ,43/72;
P=0.039); the relative MTT and the relative TTP in the abnormal ABI group were also significantly longer than those in the normal
ABI group (P<C0.05). The positive predictive value, negative predictive value, sensitivity, and specificity of ABI predicted brain CT
perfusion abnormalities were 75. 8%, 40. 3%, 36. 8%, and 78. 4%, respectively. Conclusion =~ Whole-brain CT perfusion can
accurately evaluate the hemodynamic changes at an early stage; simple ABI examination has certain predictive value for brain perfusion
abnormalities; and the combination of them may facilitate the earlier detection and treatment of cerebral ischemia.
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Fig 1 Whole-brain CT perfusion (CTP) maps made by 320-detector row CT

A: Axial image; B: Coronal image; C: Sagittal image; D: Fusion volume image between whole-brain CTP and CT angiography
(CTA). CBV: Cerebral blood volume; TTP: Time to peak; CBF: Cerebral blood flow; MTT: Mean transit time. Male pa-
tient, 81 years old, ankle-brachial index (ABI) =0. 48. Whole-brain CTP maps showed increased CTP values (CBV, MTT and
TTP) in the brain regions of frontal, temporal lobe, occipital in the right hemisphere (arrows). No significant differential re-

gional CBF values were present in this patient
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Fig 2 Dynamic whole-brain CT angiography (CTA) images made by 320-detector row CT

The same patient of Fig 1, ankle-brachial index (ABI) =0. 48. Dynamic CTA images reconstructed by maximum intensity pro-
jection show chronic right internal carotid artery occlusion (red arrow) and collateral blood flow, right vertebral artery stenosis

(green arrow)
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Tab 1

Brain CT perfusion parameters of ABI normal and abnormal groups

o]
tH

ABI normal (n=72)
Parameter

ABI abnormal (n=133)

Ipsi Cont Ipsi-to-cont ratio Ipsi Cont Ipsi-to-cont ratio
CBF (mL « [100 g * min] ™ 1) 34,740.3 2.7£0.2 0.9840.08 32.940.5 31.5+£1.0 0.9840.42
CBV (mL -+ [100 g]™") 3.0£0.5 2.940.8 1.03+0.5 3.240.7 3.0£0.9 1.05+0. 27
MTT ¢/s 5.84+1.0 5.340.8 1.05+0.5 6.4+1.1 5.7£0.9 1.1440.62"
TTP t/s 13.5+0.9 12.9+1.2 1.0740. 26 17.8+5.0 15.3%£3.2 1.2240.58"

ABI: Ankle-brachial index; Ipsi: Ipsilateral; Cont: Contralateral; CBF; Cerebral flow; CBV: Cerebral volume; MTT: Mean

transit time; TTP: Time to peak. * P<C0. 05 vs ABI normal group
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