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ABSTRACT

In this study, four algorithms (Standard, Bone, Dual volume, and Stent Follow up) were applied to the image
of the aneurysm in cerebral angiography to reconstruct the image in 3D, and quantitatively evaluate Noise, SNR,
and CNR based on the reconstructed image to find out the optimal algorithm. As an analysis method, Image J
program, which can analyze images and calculate area and pixel values, was used for images reconstructed with
four algorithms. In order to obtain Noise, SNR, and CNR, the region of interest (ROI) is measured by designating
the point where the abnormal artery (aneurysm) is located and the surrounding normal artery in the image are
measured, and the mean value and SD value are obtained. Background noise was set to two surrounding normal
artery to increase reliability. The values of SNR and CNR were calculated based on the given formula. As a
result, the noise was the lowest in the stent follow-up algorithm, and the SNR and CNR were the highest.
Therefore, the stent follow-up algorithm is judged to be the most appropriate algorithm. The data of this study
are expected to be useful as basic data for 3D image evaluation of the vascular and aneurysm in cerebral
angiography, and it is believed that appropriate algorithm changes will serve as an opportunity to further improve

image quality.
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II. MATERIALS AND METHODS
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Fig. 1. 3D image measurement area by algorithm.
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II. RESULT

1. Noise

g Foll e Noise2] 4%k Table 1]
EFJ AT} Aneurysm¥} Normal artery©l]l 4] Standard
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Table 1. Noise measures according to the algorithm

Algorithm Aneurysm  Normal artery t p
Standard 18.16 13.42 -5.086  0.000
Bone 18.40 13.73 -3.240  0.003
Dual volume 19.81 14.01 -4.932  0.000
Stent follow up 15.79 9.98 -6.352  0.000
2. SNR

erarE]Fell w2 SNRO| 4%k Table 201 Y}
YAtk Aneurysm¥} Normal artery®l] 4] Standard
11.53, 7.91 Bone 11.38, 7.85 Dual volume 11.10, 7.32
Stent follow up 16.05, 9.39% UtE}Wth A3z o7
Normal artery©ll H]3] Aneurysm®] 4] SNRo] 7| 1}
E}5 o, Stent follow up > Standard > Bone > Dual
volume =2 2 Stent follow up &2 Foll A SNRO]
74 =4 YERS T Aneurysm ¥t Normal artery ]l 4]
SNRZ A4 S& frolatAl YEFTHp<0.05).

Table 2. SNR measures according to the algorithm

(M + SD)
Algorithm t p
Aneurysm Normal artery
Standard 154.82+18.16 143.69+13.42 -2.845 0.008
SNR 11.53 7.91
Bone 15625+ 18.40 144.49+13.73 -2.380 0.027
SNR 11.38 7.85
Dual volume  155.52+19.81 14496+ 14.01 -3.114 0.004
SNR 11.10 7.32
Stent follow up 160.16 £15.79 148.26+9.98 -2.650 0.012
SNR 16.05 9.39
*Normal artery: BG
3. CNR

g el uE CNRO S43kS Table 3¢ e}
YAt Aneurysm¥} Normal artery©l] ] Standard
0.83, 0.61 Bone 0.86, 0.64 Dual volume 0.75, 0.53
Stent follow up 1.19, 0.75% e}t ZAapxo =
Normal arteryoll H|3] Aneurysmol]4] CNR©o| 7]
UElSt o™, Stent follow up > Bone > Standard >

Dual volume 2% Stent follow up &aLz]FolA
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artery°l A CNR FAAS= fofstA] A el

Table 3. CNR measures according to the algorithm

Aleorith (M = SD)
orithm t
'/T)\]'E}(p>0.05). g Aneurysm Normal artery P
Standard 154.82 +£18.16 143.69+13.42 -1.672 0.103
4. FARA BA CNR 0.83 0.61
Bone 156.25+ 1840 144.49+13.73 -1.483 0.147
Noise, SNR, CNRZ}e| A #37|+= Table 49
o el ] I CNR 0.86 0.64
X
EFIATt. Standardt Dual volumeel| 4 933, .951, Dual volume 15552+ 19.81 14496+ 14.01 -1.762 0.087
966 2.5 AFHIAZE 7HE =A dERRTH CNR 0.75 0.53
Stent follow up 160.16£15.79 148.26+9.98 -1.634 0.111
CNR 1.19 0.75
*Normal artery: BG
Table 4. Analysis of correlation between Noise, SNR, and CNR by algorithm
Noise SNR CNR
Variable Stent Stent Stent
Standard  Bone V(l)jlll,ll?rlle follow Standard Bone v?lﬂ?rlle follow Standard Bone VODIE?IIIS follow
up up up
Standard 1 J1T7HR* 0 933%%  R2T** .339% .380%* 405* 240 .082 .163 129 .103
Bone 1 760%*  77S5** 316 .350* .385% 153 .020 107 014 -.036
Noise vgﬂfrlle 1 746%* 357* 400* 439%* 222 .095 152 .140 102
Stent 1 .349* 345% .394* 283 .084 124 .090 .066
follow up
Standard 1 JT79%% 0 951%%  B36**  T14**  690**  694%*  497**
Bone 1 B81**  580**  .606**  879**  .666%* .350%*
SNR Dual 1 TOL*E  69TFF  772%% 729%k  AR4x
volume : : ’ ’ :
Stent 1 SOIF% 526%%  605**  661%*
follow up
Standard 1 B31*F* 966%*  735%*
Bone 1 B57**  517**
CNR  Dual 1 785w
volume
Stent 1
follow up
*p< .05, **p< .01, **¥p< 001
“Z1” & SNR, CNRE| AZFAQ e Al=d
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