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ABSTRACT

Acute ischemic stroke(AIS) should be diagnosed within a few hours of onset of cerebral infarction symptoms
using diagnostic radiology. In this study, we evaluated the clinical usefulness of SVD and the Bayesian algorithm
to measure the volume of cerebral infarction using computed tomography perfusion(CTP) imaging and magnetic
resonance diffusion-weighted imaging(MR DWI). We retrospectively included 50 patients (male : female = 33 :
17) who visited the emergency department with symptoms of AIS from September 2017 to September 2020. The
cerebral infarct volume measured by SVD and the Bayesian algorithm was analyzed using the Wilcoxon signed
rank test and expressed as a median value and an interquartile range of 25 - 75 %. The core volume measured
by SVD and the Bayesian algorithm using was CTP imaging was 18.07 (7.76 - 33.98) cc and 47.3 (23.76 -
79.11) cc, respectively, while the penumbra volume was 140.24 (117.8 - 176.89) cc and 105.05 (72.52 - 141.98)
cc, respectively. The mismatch ratio was 7.56 % (4.36 - 15.26 %) and 2.08 % (1.68 - 2.77 %) for SVD and the
Bayesian algorithm, respectively, and all the measured values had statistically significant differences (p < 0.05).
Spearman’s correlation analysis showed that the correlation coefficient of the cerebral infarct volume measured by
the Bayesian algorithm using CTP imaging and MR DWI was higher than that of the cerebral infarct volume
measured by SVD using CTP imaging and MR DWI (r = 0.915 vs. r = 0.763 ; p < 0.01). Furthermore, the
results of the Bland Altman plot analysis demonstrated that the slope of the scatter plot of the cerebral infarct
volume measured by the Bayesian algorithm using CTP imaging and MR DWI was more steady than that of the
cerebral infarct volume measured by SVD using CTP imaging and MR DWI (y = -0.065 vs. y = -0.749),
indicating that the Bayesian algorithm was more reliable than SVD. In conclusion, the Bayesian algorithm is more
accurate than SVD in measuring cerebral infarct volume. Therefore, it can be useful in clinical utility.
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II. MATERIAL AND METHODS
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(C) Olea Bayesian

Fig. 1. Comparison of Color Map Reconstruction
Image of SVD and Bayesian.
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Table 1. Thresholds for Measuring Cerebral Infarction
Volume between SVD and Bayesian

Olea sphere
SVD Bayesian
CBF < 40 % CBV <25 %
Core volume
Tmax > 2 s TTP > 5 s
Penumbra Tmax > 6 s TTP > 5 s

4. A €A ¥

A 242 PASW(PASW statistics, ver. 25.0,
SPSS, Chicago, USA)E AF&3tlom FA4 <
T 0052 AGsgith CT HAbllA sVD= =
3} core volume, penumbra volume, mismatch ratio

¢} Bayesian® % =743t core volume, penumbra
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Fig. 2. Image of Cerebral Infarction Core and
Penumbra. The Red Area Means Core Volume and the
Yellow Area Means Penumbra Volume.

III. RESULT
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Table 2. General Characteristics of the Study Subjects

(n=50)
Gender (M / F) 33 /17
Age (y) 69 + 12(26-86)
MCA Infarction (Lt. / Rt.) 19 / 31
Onset - First Exam (min.) 131 = 64
CT between MR (min.) 161 = 80
MR core volume (cc) 48.77 + 43.25

NIHSS 14.44 + 3.94
t-PA (Use / Not) 30 / 20

2. B4 ¥4 2d

2.1 CT SVD¢} CT Bayesian®| 7]& FA%
CT SVD®} CT Bayesian®] 42 F4l4-(Core)
I(H9): co)2t WY (Penumbra) 73|, -4t
%] H]-&(Mismatch ratio)d] 714 EAFL H|RF
ZH 2l Wilcoxon signed rank testE 3}t A3} 3t
%3k (Median) 7} AFERRI(IQR 25-75 %)= W]l
SR BE SA%E 273 =4 A7k ®718h
It} Core volume> SVD7} 18.07 (IQR 7.76-33.98),
Bayesian< 47.3 (IQR 23.76-79.11)2. 2, Penumbra volume
o SVD7} 14024 (IQR 117.80-176.89), Bayesian-
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105.05 (IQR 72.52-141.98)% =4 ¥ At} Mismatch
ratio= SVD7} 7.56 (IQR 4.36-15.26), Bayesian< 2.08
(IQR 1.68-2.77)% SAHAN W, HZF A3} SVDe}
Bayesian®] 472 25 9 2E 0.000 (p<0.05)
o7 FAASRE fFong Zo]7t AL Table
3o YERH AT

Table 3. Wilcoxon Signed Rank Test for SVD and
Bayesian

n =50
Method
Median (IQR)
c SVD 18.07 (7.76 - 33.98)
el 0.000
volume(ce)  povecian 473 (2376 - 79.11)
beumbra SYD 14024 (78 - 17689)
volume(cc) Bayesian  105.05 (72.52 — 141.98)
Mismatch SVD 156 436 1529
ma .
ratio®)  payesian 2.08 (168 - 2.77)

2.2 CT SVD, CT Bayesian, MR diffusion 73A}2]
WA FAY Hae) 27
(1) CT SVD, CT Bayesian, MR diffusion FA}=2

=23F Core volumed] S4Zk

Al 7HA] H o2 =A% Core volume réil
(Mean)?} <3 *}(Standard deviation; SD) 3% 7]3}

Atk CTolA SVD= FH3E HAM F3(ce)e=
26.61£28.31, Bayesian®. & =A3F H AN Hul=
55.384£37.96, MR=Z 743 HAA  Ri=
48.77+43.25% BEE SA TAH R fon s

able 40l YERHRATE

—

ZFo] 7k QLA 3L(p<0.05)

Table 4. Measured Volume of Cerebral Infarction Core
Volume(cc)

n=50
p
Mean + SD
CT SVD 26.61 + 28.31 0.000
CT Bayesian 55.38 + 37.96 0.018
MR diffusion 48.77 + 43.25 0.000

(2) CT SVD, CT Bayesian, MR diffusion©. 2 =7 3}
Core volume?] 7337 F4]

Al 7FA] B o2 =A% Core volumed] AFd-i
A2 ~yjojnt 4] (Spearman’s correlation analysis)
o

o] 833t MR 44 3= CT SVDe} A3
“(Correlation coefficient, r)7} 0.763 2.2 ¥ 9]
FHAAE B2
0915% g2 =2 4o F4HAAE =
CT SVD®} CT Bayesian®] A #7|5= 0.792= %-E%
o] ATTA(p<0.01)Z Table 59 ERHRATE

Table 5. Correlation Analysis Results of CT SVD, CT
Bayesian, MR Diffusion Core Volume Measurements

CT CT MR
SVD Bayesian diffusion P
CT
N 1.000
_— 0.792%* 1.000 *%p<0.01
ayesian
MR
SR 0763 0915 1.000

(3) &A= (Correlation coefficient, r k) H] 1L

Fisher z transformation2 E3] CT SVD MR,
CT Bayesian¥} MR 7Feo] A#A+=E H]usFSit]
BIAT 50700 B el g AaAlsE vl
IS W z=2.686, p=0.004%= EA Ao Z Ho]3t
2] (p<0.05)7F 127 Table 60 LERAR T

welA] CT SVDETYF CT Bayesian®] MR FAF2]
S48 Fash o) e ool AuuAE non

Table 6. Comparison of Correlation Coefficients with
Fisher Z Transformation

n r
correlation 1 50 0.763
correlation 2 50 0.915
Test Statistic -2.686
Probability p 0.004

* r = correlation coefficient
* Calculation according to Eid, Gollwitzer & Schmitt, 2011, pp. 547; single sided
test
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Fig. 3. Bland Altman’s Plot of Cerebral Infarction
Core Volume.
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