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Qualitative image assessment

Image quality was rated on axial, curved planar reconstructions and 
volume renderings by two experienced radiologists and was blinded 
to all scanning and processing conditions. We evaluated vessel images 
of significant segments (D.1.5 mm) for graininess, vessel sharpness, 
streak artifact and the overall image quality with a 4-point scale. 
Image graininess was graded as following: 4, excellent with small and 
homogeneous graininess; 3, good; 2, acceptable; 1, unacceptable with 
excess grain. Vessel sharpness was graded as following: 4, sharpest; 3, 
good; 2, suboptimal; 1, blurry. Streak artifact was graded as following: 4, 
none or minimal artifact; 3, artifacts occupying parts of the image, but 
not interfering with diagnostic decision making; 2, artifacts occupying 
the entire image, but diagnosis still possible; 1, unable to evaluate, 
severe artifact makes diagnosis impossible. The overall image quality 
was graded as following: 4, excellent; 3, good; 2, acceptable; 1, un-
diagnosable. The image with 1 point was considered as unacceptable. 
In case of inter-observer disagreement, the final decisions were reached 
by consensus [13].

Radiation dose analysis 

The Dose-Length Product (DLP) and Computed Tomography 
Dose Index (CTDI) displayed on the CT system were used to calculate 
the radiation dose. The estimated Effective Dose (ED) in mSv per 
patient was calculated by product of DLP and conversion coefficient 
for chest (conversion factor k=0.014 mSv mGy Cm) [14].

Statistical analysis

All statistical analyses were done by using the Statistical Package for 
the Social Sciences (SPSS) for Windows 32 bit edition, version 21.0.0.0 
(IBM Corporation, 2012). We transferred all variables and data into 
SPSS software from Excel. The quantitative or continuous variables 
were defined as mean ± standard Deviation. The categorical variables 
were defined as frequencies or percentages. We considered associations 
significant at P values<0.05. We applied independent t-test to compare 
between the means of continuous variables. While doing comparison 
between the categorical variables, we used chi-square test, and Maan-
Whitney U test for non-parametric independent t test for subjective 
evaluation of image quality. To assess inter-observer reproducibility of 
the image quality by the subjective method between two observers, we 
used the interclass correlation test. A Cronbach α> 0.9 will indicate a 
strong correlation between them, and value less than 0.4, >0.4-<0.7, 
>0.7-<0.9 will indicate week, good, very good correlation respectively.

Results
In the two divided protocol group A, included (10 Males, 5 Females; 

Mean age 57.13 ± 11.27 years) patients while in group B, included (�ned as fr�
759 
used 
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and bilateral middle cerebral arteries, Pectoralis major muscle and 
sternocleidomastoid muscle were different according to different 
protocols of CTCA. The mean image noise of 100 kV protocol was 
0.51 times lesser than 120 kV protocol (5.96 ± 1.24 vs. 11.59 ± 1.41 
respectively; P-value <0.001). We found the attenuation value in CCA 
with 100 kV is 0.67 times lesser than in 120 kV protocol (232.62 ± 13.90 
vs. 344.35 ± 47.45 respectively; P-value<0.0001). In reduced dose group, 
the attenuation value in ICA is 0.7 times lesser than in 120 kV protocol 
(238.58 ± 23.04 vs. 338.97 ± 35.62 respectively; P-value <0.0001). The 
attenuation value in MCA with 100 kV is 0.67 times lesser than in 120 
kV protocol (216.16 ± 37.56 vs. 321.97 ± 24.56) respectively; P-value 
<0.0001). The mean attenuation value with 100 kV is 1.45 times lesser 
than in 120 kV protocol (230.52 ± 26.83 vs. 333.96 ± 35.68 respectively; 
P-value <0.0001) (Table 2). The mean SNR was 1.2 times higher in 100 
kV than in 120 kV (39.97 ± 7.33 vs. 29.08 ± 3.04 respectively; P<0.001). 
The mean CNR was 1.2 times higher than 120 kV (29.11 ± 4.65 vs. 23.98 
± 1.96 respectively; P<0.0001) as shown in (Table 2).

The subjective image quality between two protocols (120 kV 
protocol and 100 kV protocol) by 2 radiologists. In subjective image 
quality assessment parameters image graininess and artifact was 
statistically significant in radiologist I while only image graininess in 
radiologist II. The different scores in both the groups by radiologist 1 
and 2 are. Image graininess (3.93 ± 0.26 vs. 3.60 ± 0.51 respectively, 
p=0.034), for vessel sharpness (3.67 ± 0.49 vs. 3.53 ± 0.64 respectively, 
p=0.622), for streak artifact (3.47 ± 0.52 vs. 2.93 ± 0.59 respectively, 
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