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Abstract: This study aims to evaluate the applications and values of dual-source computed tomography (DSCT)
intelligent optimal kV scanning technology (CARE kV) in coronary CT angiography (CCTA). 150 patients with normal
body mass index were performed DSCT coronary angiography, then randomly divided into the “Semi”, 120,100 and
80 kV Group, and the 2 “on” groups, with 30 patients in each group. The first 5 groups used the reference voltage
as 120 kV, and the reference current as 400 mAs, while the other group used the reference voltage as 100 kV, and
the reference current as 400 mAs. The image quality, average CT value, image noise, signal-to-noise ratio (SNR),
contrast-to-noise ratio (CNR) and radiation dose were comparatively analyzed among the 5 groups. The image qual-
ity scores of the five groups showed no significant difference (P > 0.05); the average CT values and image noises had
significance (P < 0.05), while SNR and CNR showed no significant difference (P > 0.05). The 80 kV group showed the
biggest noise, with the CT value as 700 HU, while the radiation dose was the lowest, followed by the on group. As for
the patients with normal body mass index (BMI), CARE kV-“on” could obtain high-quality images and lower radiation
dose for CCTA, while the operation was simple and convenient.
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Introduction while no invasion, its diagnostic sensitivity
towards coronary stenosis (= 50%) was 93%,
the specificity was 98%, and the positive and
negative predictive values were 87% and 99%,
respectively, therefore, it had become an effec-
tive method towards the clinical screening and
diagnosis of CHD [3]. The dual-source CT (DSCT)
used two sets of X-ray tube system and two
detectors to acquire the CT images, thus the
time resolution was greatly improved, the limi-
tations of 64-slice CT on the clinical applica-
tions were thus broken, no B-blockers needed
to be taken before the examination, while clear
coronary images could be reconstructed, so it
could be used as the preferred noninvasive cor-
onary examination method [4].

Coronary heart disease (CHD) was exhibiting
significantly increased incidence trend in our
country, which seriously threats people’s
health, and it had already become one of the
main causes of death [1]. Currently, the main
imaging methods towards CHD included
Intravenous Ultrasound (IVUS), coronary angi-
ography (CAG), Magnetic Resonance images
(MRI) and Optical Coherence Tomography
(OCT), etc. The selective CAG was the “gold
standard” in diagnosing CHD, but it was an
invasive examination, not only cost highly, but
also had certain risks, so it was not suitable to
be used as a screening tool for CHD [2]. In
recent years, Multi-slice Computed Tomography

(MSCT) had obtained great progresses in exam-
ining CHD. The 64-slice coronary computed
tomography angiography (CCTA) could exhibit
the coronary artery plaques and diagnose the
coronary stenosis, with rapid imaging speed

As it was well known that the radiation dose of
CT was significantly higher than conventional
X-ray, while with more and wider application of
CT, the ionizing radiation damages caused
thereby had become a serious social problem
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Table 1. Grouping of different scanning param-

eters
Group Tube CARE CARE Reference Reference
voltage kV Dosed4D voltage current

A 120 kV Semi On 120 kV 400 mAs
B 100 kV Semi On 120 kV 400 mAs
C 80 kV Semi On 120 kV 400 mAs
D On On 120 kV 400 mAs
E On on 100 kV 400 mAs

of medicine [5]. According to foreign scholars
[6], there existed relevance among age, gender,
scan mode and cancer risk in CCTA, and it was
a relatively stable cancer risk. With the aging
process, different body organs would gradually
reduce their radiosensitivities, and it often
might take long period for one severe ionizing
radiation to cause malignant transformation,
and this incubation period also required a mini-
mum of 12 years [7]. Therefore, how to reduce
the radiation dose of CCTA and implement the
personalized examination had become an
important research topic of CCTA. Currently,
there were a variety of methods to reduce the
radiation dose of CCTA, such as reducing the
tube voltage, tube current, and electrocardio-
pulse tube current regulation technology [8],
these technologies still exhibited limited abili-
ties in reducing the radiation dose. Therefore,
how to effectively reduce the radiation dose of
CCTA was important.

Besides the wide tube voltage selection range
such as 70 kV and 80 KV, the second genera-
tion DSCT also provided the CARE kV technolo-
gy, the CARE kV technology was namely the
intelligent optimal tube voltage scanning tech-
nology, which could automatically determine
the optimized tube voltage and tube current
according to the examination purpose and the
subject’s body shape, thus realizing the optimal
personalized examination to reduce the dose,
while improve the image qualities, it was the
unique radiation dose reduction technique in
DSCT [9]. This study investigated the feasibility
of CARE kV towards CCTA, aiming to assess its
impacts on reducing the radiation dose and
improving the image qualities.

Materials and methods
General information

150 patients were performed CCTA from June
2012 to December 2012, including 59 males
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and 61 females, aged 36 to 84 years, with the
mean age as (51.40 + 11.10) years, the
patients were randomly divided into 5 groups
(group A-E) according to the scanning methods,
with 30 patients in each group. The Inclusion
criterion was that the patient should have body
mass index (BMI) within normal range [10]
(male: 20 kg/m? < BMI < 25 kg/m?2, women: 19
kg/m2< BMI < 24 kg/m?). No medication was
administrated to control the heart rate before
the examination, and all patients signed the
informed consent. Exclusion criteria: with
heart, renal dysfunction; could not hold the
breath cooperatively; with severe arrhythmias;
allergic to iodine contrast agent; after bypass
surgery, with obvious heart enlargement and
the chest wall was too thick. This study was
conducted in accordance with the declaration
of Helsinki. This study was conducted with
approval from the Ethics Committee of Kunming
Medical University. Written informed consent
was obtained from all participants.

DSCT coronary scanning

The second-generation dual-source CT (Sie-
mens Definition Flash, Siemens Medical
Solutions, Forchheim, Germany) was used,
together with the prospective ECG triggering
sequence for the scanning: collimation: 64 x 2
x 0.6 mm, FOV: 150 mm x 150 mm~180 mm x
180 mm, the pitch was automatically set
according to the changes of heart rate (range
0.2 to 0.5), the scanning range was from 1 cm
below the tracheal carina to the heart diaphrag-
matic surface, the scan length (LEN) was given
by the computer. One dual high-pressure
syringe (SCT211, Medrad, INC. America) was
adopted, and the contrast agent was 50~70 mL
of iopromide (Injection® 370 mg/mL, Bayer
Healthcare, Germany), followed by 30~40 mL
of saline subsequently, and the flow rate was
5.0 mL/s. Region of interest (ROI) of the con-
trast tracer method (bolus tracking) was at the
aortic root, when 100 HU was reached, the
scanning was delayed for 6 s. The groupings of
different scanning parameters were shown in
Table 1.

Image processing and analysis

The thickness of reconstructed image was 0.75
mm, with the pitch as 0.4 mm, and the convolu-
tion kernel was set as smoother B26f. The eval-
uation of coronary calcium plague and stent set
the reconstructed image thickness as 0.60
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Table 2. Comparison of age, heart rate, BMI and LEN among the
5 groups (X = s, n = 30)

Heart rate

ed as 2 points; grade IV: the
image noise was large, the cor-
onary artery dislocated in the

Group Age (years) (times,/min) BMI (kg/m?)  LEN (cm) reconstruction image, the wall
A 56.40+334 7630+322 2150+232 1530+ 132  cxhibited severe artifacts, and
B 5712 +2.76 7522+ 3.78 21.10+2.78 15.57 +1.12 the dlagn03|§ could not .be per

formed, the image quality was
c 56.56 +3.78 77.80£2.99 2210+252 1511+162  noor recorded as 1 point. Only
D 58.60 + 2.54 75.50 +3.38 21.30 +2.26 15.38 + 1.24 the vessel with luminal diame-
E 57.30£3.65 77.50+3.26 22.70+2.21 15.28 +1.23 ter larger than 2 mm was evalu-
Chis-Square 2.056 2.574 4.821 0.345 ated, the heavily calcified ves-
p 0.354 0.245 0.208 0.442 sel segments were not evaluat-

Table 3. Actual selection of tube voltage and
tube current in group D&E (X +'s, n = 30)

Tube Group D Group E
voltage N  Tubecurrent N Tube current
(kV) (cases) (mAs) (cases) (mAs)

70 0 - 0 -

80 6 185.4+£32.3 23 222.8+38.5
100 21 265.4+334 7 259.4 + 36.4
120 3 320.3+35.5 0 -

mm, the pitch as 0.3 mm, and the convolution
kernel as smoother B46f. The best-phase data
were transmitted into the processing worksta-
tion (syngo MMWP, version 2008A; Siemens
Medical Solutions) for the multiplanar recon-
struction (MPR), maximum intensity projection
(MIP), curved planar reformation (CPR), and vol-
ume rendering (VR) to obtain multi-directional
coronary images.

Subjective assessment of image qualities

According to the standards of American Heart
Association (AHA), namely the modified coro-
nary 15-segment method [11, 12], the image
quality scoring was divided into 4 grade [13]:
grade |, the coronary artery was clearly dis-
played, with small image noise, continuous and
complete lumen, without stepped artifacts, the
image quality was excellent, recorded as 4
points; grade Il, the image noise was small, the
wall had mild artifacts or CPR exhibited mild
stepped artifacts, while would not affect the
diagnosis, the image quality was good, record-
ed as 3 points; grade lll: the image noise was
relatively large, the wall exhibited moderate
artifacts or CPR exhibited moderate stepped
artifacts, while the diagnosis could still be
made, the image quality was moderate, record-
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ed. Two experienced radiolo-
gists performed the evaluation
with the double-blind method, and the image
should be read together when a common con-
sensus could not be obtained.

Objective assessment of image qualities

The axial CT values were measured towards the
three layers of aortic root (upper, middle and
lower, near the opening of left main stem), with
ROl set as 1 cm?, and the standard deviation of
average CT value was set as the image noise.
Measurement of signal-to-noise ratio (SNR)
and contrast-to-noise ratio (CNR) [14]: 2 mm?
ROIs were placed at 9 coronary sites, including
the left main coronary artery, proximal segment
of anterior descending branch, distal segment
of anterior descending branch (away from the
second diagonal branch opening), proximal
segment of the first diagonal branch, proximal
segment of circumflex branch, distal segment
of circumflex branch (away from the second
obtuse marginal branch opening), proximal seg-
ment of the first obtuse marginal branch, proxi-
mal segment of right coronary artery and distal
segment of right coronary artery (before poste-
rior descending branch opening). Calculation
formula [15]: SNR = CTlumen/image noise;
CNR = (CTlumen-CTconnective tissue)/image
noise; CTlumen was the average CT value of
each segment, CTconnective tissue was the
average CT value of 2 mm? ROIs of the sur-
rounding fat tissues (placed at the perivascular
tissues of left main stem opening).

Analysis of radiation dose

The radiation dose only referred to CCTA, while
not included those for the positioning image,
coronary artery calcium integration and auto-
matic tracking technology. The volume CT dose
index (CTDIvol) and the dose length produce
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Table 4. Displaying situations of different segments under

different tube voltages [segment (%)]

scan 6 patients, accounting for 20%
(6/30); selected (120 kV, 320.3 +

35.5 mAs) to scan 3 patients, acco-

Gro Cases Excellent Good Middle Poor sum ) o

up (4 points) (3 points) (2 points) (1 point) u unting for 10% (3/30). Group E select-
A 30 205 (48.7) 205(48.7) 11(2.6) 0(0) 421 ed (80 kv, 122.8 1 18.5 mAs) to scan
B 30 209 (49.4) 205 (485) 9 (21 0O 493 23 patients, accounting for 76.7%

(494) 205(48.5) 921  0(0) (23/30); selected (100 KV, 259.4 +

c 30 211(49.6) 205(48.1) 10(2.3) 0(0) 426 26.4 mAs) to scan 7 patients, acc.
D 30 217(50.7) 201(46.9) 10(2.4) 0(0) 428 ounting for 23.3% (7/30) (Table 3).
E 30 220(51.2) 201(46.7) 9(21) 0(0) 430

The image quality scores among the 5 groups were compared with the
multi-sample nonparametric Kruskal-Wallis test, the difference was not

statistically significant (Chis-Square = 0.634, P = 0.105 > 0.05).

(DLP) were given by the computer. The effective
dose (ED) was calculated according to the for-
mula ED = K x DLP, among which K was the
conversion factor, the average chest value
used 0.014 mSv/(mGy-cm), proposed in the
European CT quality standard guidelines [16].

Statistical analysis

SPSS17.0 statistical software package was
used. The age, heart rate, BMI, LEN and image
quality of the 5 groups were compared, and
performed the multi-sample nonparametric
Kruskal-wallis test; the image noise, average
CT value, CNR, SNR, CTDIvol, DLP and ED of the
5 groups were performed the single-factor
analysis of variance. The Kappa test was per-
formed to evaluate the intergroup consistency,
with Kappa > 0.7 considered as better consis-
tency, 0.4 < Kappa < 0.7 considered as medi-
um consistency, and Kappa < 0.4 considered
as poor consistency, and P < 0.05 considered
as statistical significance.

Results
General information

The multi-sample nonparametric Kruskal-wallis
test was used for the comparison, the results
revealed that there was no statistically signifi-
cant difference in age, heart rate, BMl and LEN
among the five groups (P > 0.05, Table 2), indi-
cating that these 5 groups were comparable.

Actual selection of tube voltage and tube cur-
rent

Group D selected (100 kV, 265.4 + 23.4 mAs)
to scan 21 patients, accounting for 70%
(21/30); selected (80 kV, 115.4 + 12.3 mAs) to
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Comparison of CCTA image quality
scores

In Table 4, Group A had a total of 421

coronary segments accepted the
scoring (@among which 11 segments had the
diameter < 2 mm, 3 segments exhibited heavily
calcified coronary arterial wall, thus seriously
affecting the evaluation, and excluded, and 15
segments showed no image because of ana-
tomic variations), the image qualities of a total
of 410 segments were evaluated as excellent
and good (97.4%). Group B had a total of 423
coronary segments accepted the scoring
(among which 9 segments had the diameter <
2 mm, 2 segments exhibited heavily calcified
coronary arterial wall, thus seriously affecting
the evaluation, and excluded, and 16 segments
showed no image because of anatomic varia-
tions), the image qualities of a total of 414 seg-
ments were evaluated as excellent and good
(97.9%). Group C had a total of 426 coronary
segments accepted the scoring (among which
9 segments had the diameter < 2 mm, 2 seg-
ments exhibited heavily calcified coronary arte-
rial wall, thus seriously affecting the evaluation,
and excluded, and 13 segments showed no
image because of anatomic variations), the
image qualities of a total of 416 segments were
evaluated as excellent and good (97.7%). Group
D had a total of 428 coronary segments accept-
ed the scoring (among which 13 segments had
the diameter < 2 mm, 2 segments exhibited
heavily calcified coronary arterial wall, thus
seriously affecting the evaluation, and exclud-
ed, and 7 segments showed no image because
of anatomic variations), the image qualities of a
total of 418 segments were evaluated as excel-
lent and good (97.6%). Group E had a total of
430 coronary segments accepted the scoring
(@among which 9 segments had the diameter <
2 mm, 2 segments exhibited heavily calcified
coronary arterial wall, thus seriously affecting
the evaluation, and excluded, and 9 segments

Int J Clin Exp Med 2015;8(10):17644-17653
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Figure 1. Male, 38 years old, BMI (22.4 kg/m?), performed group A scanning program. Tube voltage 120 kV, tube
current 342 mAs, the image quality was evaluated as 4 points. A. VR image clearly showed the middle segment of
RCA; B. CPR image clearly showed the small soft spots in the middle segment of RCA.

Figure 2. Male, 41 years old, BMI (22.9 kg/m?), performed group B scanning program. Tube voltage 100 kV, tube
current 283 mAs, the image quality was evaluated as 4 points. A. VR image clearly showed the whole LAD and CX;
B. CPR image clearly showed that the LAD lumen was unobstructed.

showed no image because of anatomic varia-
tions), the image qualities of a total of 421 seg-
ments were evaluated as excellent and good
(97.9%). The difference in excellent and good
image qualities among the five groups was not
statistically significant (P > 0.05). The image
quality scores among the 5 groups were com-
pared with the multi-sample nonparametric
Kruskal-wallis test, and the scores were (3.42 +
0.63) points, (3.41 + 0.54) points, (3.49 + 0.33)
points, (3.45 + 0.43) points and (3.48 + 0.81)
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points, respectively, the difference was not sta-
tistically significant (Chis-Square = 0.634, P =
0.105 > 0.05) (Figures 1-5), and the consisten-
cy between the two reviewers was good (Kappa
=0.72, P < 0.05).

Objective assessment of image qualities

The comparison of average value CT, image
noise, SNR and CNR were performed the F test.
Group C exhibited the highest average CT value

Int J Clin Exp Med 2015;8(10):17644-17653
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Figure 3. Male, 41 years old, BMI (22.9 kg/m?), performed group C scanning program. Tube voltage 80 kV, current
241 mAs, the image quality was evaluated as 4 points. A. VR image clearly showed the whole RCA and the middle-
and distal segments of LAD; B. CPR image clearly showed that the CX lumen was unobstructed.

Figure 4. Female, 43 years old, BMI (24.8 kg/m?), performed group D scanning program. Tube voltage 100 kV, tube
current 293 mAs, the image quality was evaluated as 4 points. A. VR image clearly showed the whole LAD and CX;
B. CPR image clearly showed the LAD lumen was unobstructed.

and image noise, and the differences of pair-
wise comparison were statistically significant (P
< 0.05, Table 5), the difference in SNR and CNR
among the 5 groups was not statistically signifi-
cant (P > 0.05, Table 5).

17649

Comparison of radiation doses

The comparison of CTDIvol, DLP and ED were
performed the F test, group C exhibited the low-
est CTDIvol, DLP and ED, and the differences of

Int J Clin Exp Med 2015;8(10):17644-17653



Application of CARE kV technology

Figure 5. Male, 36 years old, BMI (23.5 kg/m?), performed group E scanning program. Tube voltage 100 KV, tube
current 273 mAs, the image quality was evaluated as 4 points. A. VR image clearly showed the whole LAD and CX;
B. CPR image clearly showed the small soft spots in the proximal and middle segments of RCA.

Table 5. Comparison of average CT value, image noise, SNR

and CNR among the 5 groups (X + s, n = 30)

while remaining the image quality
basically unchanged”, which was

represented by the technology

Group /?/\;T;Zg(ZS)T Imaigslj)ouse SNR CNR tha‘.[ cpuld eliminate. the “invalid”
A 486.19+82.43 2529+ 1223 17.44+430 22.32+343  'adiation dose outside the scan-
B 553.60 + 71.22 32.40 +12.25 16.30+4.80 20.32 +4.11 ghnag”t;angcec;ulsdo tft;aet tl’:,zmlgllr?g:
C  74220+9020 45.90+14.43 16.7044.90 1841£4.34  rononsed while the radiation
D 506.43 + 81.11 28.24+11.29 16.20+4.20 21.76 £354  dose was reduced simultaneous-
E 561.12 + 81.23 34.43 +12.34 16.33+4.44 20.41 +4.54 ly. The third generation was char-
F 3.430 4.332 4.435 3.654 acterized by “reducing the radia-
p 0.013 0.012 0.535 0.353 tion dose, while remaining the

pairwise comparison were statistically signifi-
cant (P < 0.05, Table 6).

Discussion

The development of low-dose CT technology
had gone through four generations: the first
generation was characterized by “lower radia-
tion dose, while lower image quality”, namely
basing on ensuring the basic diagnostic require-
ments of image quality, the reduction of radia-
tion dose was realized simply through reducing
kV and/or mAs. The second generation was
characterized by “reducing the radiation dose,

17650

image quality unchanged”, repre-

sented by various multi-image
spaces-based iterative reconstruction algo-
rithms. The fourth generation was character-
ized by “reducing the radiation dose, while
improving the image quality”, the CARE kV tech-
nology was representative [17], which could
automatically determine the optimal tube volt-
age and current according to the examination
purpose and the subject’s body shape, thus
achieving the optimal radiation dose while high-
er image qualities.

The CARE kV technology [18, 19] could auto-
matically determine the subject’s body shape

Int J Clin Exp Med 2015;8(10):17644-17653
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Table 6. Five groups CTDIvol, DLP and ED com-
parison (x £s, n =30)

Group CTDIvol (mGy) DLP (mGy*cm) ED (mSv)

44,65 + 3.23 662.14 £ 53.57 9.29+ 1.31
29.24 +4.23 449.71+67.14 6.29 £ 1.36
14.40 £3.62 199.12+59.29 2.75+1.53
2731+ 4.46 402.71+67.86 5.69+1.23
19.34+4.31 271.29+65.09 3.80+ 1.33
1.236 2.122 2.332
0.015 0.005 0.004

T Mmoo w >

according to the positioning image, than
according to the preset level of image quality,
as well as the examination purpose and the
subject’'s body shape, the CT system could
automatically calculate the reference value and
changing curve of tube current required under
different tube voltages, and calculate the
CTDlvol for the comparison. When CARE kV was
set to “On”, the computer could automatically
select the tube voltage from low to high accord-
ing to the positioning image and the preset
level of image quality, if the hardware of CT
tube system allowed (mainly towards the size of
tube current), the lowest tube voltage would be
selected for the scanning, otherwise, the sec-
ond lowest tube voltage would be selected. For
example, if 70 kV tube voltage-corresponding
tube current did not exceed the limit, 70 kV
tube voltage would be selected for the scan-
ning, if it exceeded the restrictions, the CT sys-
tem would automatically consider 80 kV. The
CARE kV technology also provided the “Semi”
function, namely the “semi-automatic” feature,
especially targeting the multi-phase examina-
tion or reviewing examination to ensure the
consistency of tube voltage, thus ensuring the
comparability of image CT values obtained in
different phase or before-and-after examina-
tion. The tube voltage was fixed, the computer
could adjust the tube current according to the
positioning image and the preset level of image
quality. Finally, this technology also offered the
“Off” function, namely completely shutting
down the radiation dose-adjustment technolo-
gy. In short, when applying the CARE kV tech-
nology, the reference value of tube current
changed with the changes of tube voltage auto-
matically, eliminating the tedious calculations
and dependence on physicians’ experience
[20]. In this study, the patients of group D and E
exhibited normal BMI, group D was selected
100 kV (24 cases), 80 kV (9 cases) and 120 kV
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(7 cases) for the scanning, and group E was
selected 80 kV (29 cases) and 100 kV (11
cases) for the scanning, suggesting that the
actual scanning tube voltage were determined
according to the preset levels of image quality,
then to the subject’s body shape [21], consis-
tent with the foreign researches. However, the
CARE KV technology made the whole tube volt-
age shifting downwards, in addition to lowering
the radiation dose, it could also enhance the
attenuation of iodine-containing tissue towards
X-rays, therefore, the coronary CT value would
be increased, so it might affect the exhibition of
coronary small soft spots.

In this study, the pairwise comparison of aver-
age coronary CT values among the 5 groups
showed statistically significant differences,
among which group C (80 kV) exhibited the
highest average CT value, followed by group E
(reference voltage 100 kV, reference current
400 mAs), group B (100 kV), group D (reference
voltage 120 kV, reference current 400 mAs)
and group A (120 kV). It might because group E
was opened the CARE kV technology, most
patients were administrated 80 kV (29 cases)
and 100 kV (11 cases), while most patients in
group D were performed 100 kV (24 cases)
after the adjustment, only 7 and 9 cases were
performed 120 kV and 80 kV, respectively.
Although the pairwise comparison of image
noise among the 5 groups exhibited statistical-
ly significant differences, the difference in SNR
and CNR was not statistically significant, con-
sistent with Park et al [22], and the 5 groups all
exhibited more than 97% cases with “excellent”
image quality level, indicating that the CARE kV
technology could ensure the image quality.
Group C exhibited ED decreased by about 28%
than group E, but the average CT value of group
C reached 700 HU, not conducive to the detec-
tion of coronary small soft plaques, so the
group C scanning program was not recom-
mended in clinical work. Meanwhile, the radia-
tion dose of group E was reduced by about 60%
than group A (120 kV), with the average ED as
only 3.8 mSy, consistent with Winklehner et al
[23], indicating that the “On” mode of CARE kV
could better ensure the image quality and
reduce the radiation dose than the “Semi”
mode. To sum up, as for the patients within nor-
mal BMI range, the group E scanning program
(CARE kV “On”, reference voltage 100 kV, refer-
ence current 400 mAs) could be recommended
for CCTA, not only could obtain high-quality

Int J Clin Exp Med 2015;8(10):17644-17653



Application of CARE kV technology

images and significantly reduce the radiation
dose, but also could simplify the operations.

Of course, this study had some shortcomings:
firstly, it did not use the coronary angiography
as the reference standard to assess the diag-
nostic accuracy; secondly, this study did not
select the patients with BMI greater than 25
kg/m?2. Furthermore, the scan quality reference
was set as 120 kV (or 100 kV), 400 mAs.
Although it was beneficial towards the quality
control of several technicians during the opera-
tion, it did not set more personalized scanning
solution according to BMI and chest thickness,
etc., therefore the radiation dose might still be
reducible, and the literature suggested BMI <
25, with the reference values as 100 kV, 320
mAs [15].
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