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Background: Adaptive statistical iterative reconstruction-V technique (ASIR-V) is usually set at
different strengths according to the different clinical requirements and scenarios encountered when setting
scanning protocols, such as setting a more aggressive tube current reduction (defined as preset ASIR-V).
Reconstruction with ASIR-V is useful after scanning using image algorithms to improve image quality (defined
as postset ASIR-V). The aim of this study was to investigate the quality of images reconstructed with preset
and postset ASIR-V, using the same noncontrast abdominal-pelvic computed tomography (CT) protocols in
the same individual on a wide detector CT.

Methods: We prospectively enrolled 141 patients. The scan protocols in Groups A-E were 0%, 20%, 40%,
60%, and 80% preset ASIR-V, respectively, in the 256 wide-detector row Revolution CT (GE Healthcare,
Waukesha, WI, USA). Each group was further divided into 5 subgroups with 0%, 20%, 40%, 60%, and
80% postset ASIR-V, respectively. The 64-detector Discovery 750 HDCT (GE, USA) was used for Group
F as a control group, using 0%, 20%, 40%, 60%, and 80% ASIR, respectively. Image noise was measured
in the spleen, aorta, and muscle. The CT attenuation and image noise were analyzed using the paired #-test;
analysis of variance and post hoc multiple comparisons were made using the Student-Newman-Keuls (SNK)
method.

Results: The CT attenuation in Groups A-F exhibited no significant difference between subgroups in
three organs (P>0.05). Only with increasing preset ASIR-V% (Groups A to E), did the image noise decrease,
except in Group B in the aorta and muscle (Noisey > Noise,, P, uaeass=0-233, Poorarss=0.796). Only with
increasing postset ASIR-V or ASIR% (Groups A and F), did the image noise decrease in the three organs.
After preset and postset ASIR-V were combined, with preset ASIR-V% being equal to postset ASIR-V%, the
image become similar to the corresponding preset ASIR-V part with the line of postset ASIR-V 0% (baseline
of each group). When preset ASIR-V% was greater than the postset ASIR-V%, the image noise was higher
than the baseline of each group. When preset ASIR-V% was less than the postset ASIR-V%, the image noise
was lower than the baseline of each group. The radiation dose from B to E decreased from 11.2% to 57.1%.
The CT dose index volume (CTDI,;) and dose length product (DLP) in Group F were significantly higher
than those in Group A.

Conclusions: Using both preset and postset ASIR-V allows dose reduction, with a potential to improve
image quality only when postset ASIR-V% is higher than or equal to preset ASIR-V%. The image quality
depends on postset ASIR-V %, whereas the decrease of radiation dose depends on preset ASIR-V%.
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Introduction

The risk of radiation-induced carcinogenesis is a frequently
raised concern (1-3), and is an issue particularly in
patients with chronic medical conditions undergoing
serial computed tomography (CT) examinations for
disease management (4). There are many strategies for
reducing radiation dose, including the use of tube current
modulation, automatic exposure control, and automated
kilovolt modulation (5,6); nevertheless, all of these are
associated with some compromise with image quality.
Adaptive statistical iterative reconstruction (ASIR), one
of the most widely studied iterative reconstruction (IR)
methods, reduces image noise and improves image quality;
however, it cannot reduce radiation dose prospectively
when scanning parameters remain unchanged (7,8). As a
hybrid IR algorithm, ASIR yields blended images between
filtered back projection (FBP) and IR with IR percentages
from 0% to 100%, in which the percentage represents
the contribution of the ASIR to the final images. Several
studies have reported that ASIR results in quality issues
such as artificial texture or blotchy appearance, particularly
when high strength IR is used (9). Currently, ASIR is used
to optimize image quality under the original scanning
parameters and to reduce radiation dose while maintaining
image quality by reducing the tube current. Nevertheless,
there is no authorized standard for specific reduction of the
tube current or voltage and the applied proportion of ASIR.
For these reasons, the latest version of a vendor-specific
IR method, adaptive statistical iterative reconstruction-V
(ASIR-V) (GE Healthcare, Waukesha, WI, USA), was
developed. The ASIR-V series has the potential for
prospective, clinically feasible dose reduction with better
image quality than conventional ASIR, and shorter imaging
processing time than model-based IR (MBIR). Compared to
ASIR, which has object and system noise statistics modeling,
ASIR-V also contains physics modeling. Compared with
MBIR which has object, physics, system optics, and system
noise statistics modeling, ASIR-V uses a less complex
system model for forward projection that deemphasizes the
system optics, resulting in a faster reconstruction time (10).
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Some studies on phantom or iz vive have demonstrated the
potential for an additional radiation dose reduction in the
head, abdominopelvic, and coronary views using ASIR-V
compared with ASIR or MBIR (11-15). In our study, we
defined preset ASIR-V as ASIR-V that can influence the
level of milliamperes (mA) when using the automatic tube
current modulation technique. The higher the preset
ASIR-V strength, the lower the mA level. Meanwhile,
postset ASIR-V reconstruction was defined as ASIR-V
reconstruction after scanning. Nevertheless, to the best
of our knowledge, there has been no in vive study on
the combined use of preset and postset ASIR-V for the
abdominopelvic area in the same patient, in the same scan,
and on the same wide-detector CT.

The purpose of this study was thus to prospectively
determine whether CT images with preset ASIR-V plus
postset ASIR-V might yield better quality images and
decrease the radiation dose compared with CT images. This
study was conducted by simply applying preset ASIR-V or/
and postset ASIR-V in the same patient, with non-contrast
abdominal-pelvic CT scan on wide-detector Revolution CT.

Methods
Clinical data

This prospective random single-institution study was
Health Insurance Portability and Accountability Act-
compliant and was approved by our institutional review
board (IRB) (NCC2016YZ-03). Written informed consent
was provided by all patients. From March to May 2019, a
total of 150 consecutive patients underwent noncontrast
abdominal-pelvic CT scan for the evaluation of abdominal
disease. The patients were randomly assigned to six groups.
Exclusion criteria were pregnancy and age <18 years or
>80 years. Nine patients were excluded due to having
metallic foreign bodies. Finally, 141 patients (78 men and
63 women, age 21-78 years; mean age, 5611 years) were
enrolled in this study {Groups A [22], B [24], C [25], D [24],
E [24], and F [22]}. Participants’ height and weight were
recorded before the CT scan was performed.
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CT scanning technique

Groups A to E underwent 256-wide-detector row
abdominal-pelvic CT (Revolution CT; GE Healthcare,
Milwaukee, WI, USA). The common scan parameters
were as follows: 120 kVp tube voltage; automatic tube
current modulation system (Auto-mAs, GE Healthcare)
with a noise index (NI) of 9 for a 5 mm slice thickness,
slice interval 5 mm; field of view (FOV) 35 cm; matrix
512 x512; and detector pitch 0.984. When scanning
protocols were being set, the selected strength of ASIR-V
varied according to different clinical requirements and
scenarios (defined as preset ASIR-V for dose reduction
and image quality setting in our study). Reconstruction
with ASIR-V could be performed after scanning by using
image algorithms (defined as postset ASIR-V for a 5§ mm
slice thickness and slice interval soft image reconstruction
in our study).

The scan protocols were 0%, 20%, 40%, 60%, and
80% preset ASIR-V, respectively. The raw data of Groups
A-E were reconstructed with different proportions
of postset ASIR-V (0%, 20%, 40%, 60%, and 80%,
respectively). As a control, Group F underwent 64-detector
row abdominal-pelvic CT (Discovery CT750 High
Definition; GE Healthcare, Milwaukee, WI, USA) with
no ASIR-V. The raw data of Group F were reconstructed
with different proportions of ASIR (0%, 20%, 40%,
60%, and 80%, respectively). The scan range started at
the diaphragm and scanned through to the pubic symphysis.

Image noise of both preset ASIR-V =0% and postset
ASIR-V =0% was used as a general baseline to evaluate
image quality. Additionally, when the preset ASIR-V
equaled 0%, the image quality of each group (A-E) was
considered to be the baseline value of each group. All image
sets were then placed into a research folder on a picture
archiving and communication system (PACS) diagnostic
workstation (CareStream, Carestream Health, Inc, Onex,
Toronto, ON, Canada).

Qualitative and quantitative analysis

Qualitative image analysis was performed by two
independent blinded radiologists with 18 and 15 years of
experience in abdominal CT (Y. Z. and Z.Z.). Reviewers
initially received standardized instructions and were trained
using the image sets from four patients not included in this
study. Images were presented to reviewers with a window

width of 400 Hounsfield units (HU) and window level of 40
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HU; however, reviewers could vary the window width/level
at will. No time limits were placed on the image review
process. All data were randomized, rendered anonymous,
and reviewed on a PACS diagnostic workstation
(CareStream, Carestream Health, Inc, Onex, Toronto, ON,
Canada) for assessment of subjective quality. Image quality
was evaluated with a scale ranging from 1 to 5 (worst-best),
as previously reported. The scoring was defined as follows:
grading point 1: poor, impaired image quality limited by
excessive noise; 2: adequate, reduced image quality with
either poor vessel wall definition or excessive image noise;
3: good, minimal effect of image noise and limitation of a
low contrast resolution; 4: very good, good attenuation of
vessel lumen and delineation of vessel walls, with relatively
minimal image noise; 5: excellent, clear delineation of
vessel walls, with limited perceived image noise. The mean
value of Likert scores from the two observers was used for
analysis.

Quantitative analysis was performed by a radiologist with
15 years of experience in abdominal imaging, through the
placement of circular regions of interest (ROIs) in three
areas: (I) the spleen, (IT) the abdominal aorta (above the
celiac artery), and (III) muscle. The CT number (HU) and
image noise [defined as the acquired standard deviation
(SD) for CT numbers] were recorded. The ROIs were
placed on the erector spinae muscle distant from artifacts
or bones, and were two-thirds the size of the vessels (ROI
=150-200 mm’) for measuring the aorta; another ROI of at
least 400 mm’ was placed in the spleen in each series. Each
spleen ROI was carefully placed in a separate, relatively
homogeneous area of the spleen away from the discernible
vessels or focal changes in attenuation. The measurements
were repeated three times, and the average values were
calculated. The volume CT dose index (CTDI,,;, mGy) and
dose length product (DLP, mGy-cm) were recorded with
reference to the dose report (16). The accuracy of CTDI,,
and DLP was regularly examined as part of the quality
control program at our institution.

Interobserver variability between the two radiologists
assessing subjective image quality of Gourps A-E was
estimated using kappa statistics. The scale included the
following intervals: <0.20, poor; 0.21-0.40, fair; 0.41-0.60,
moderate; 0.61-0.80, substantial; and 0.81-1.00, almost
perfect (17,18).

Statistical analysis

Attenuation, image noise, and effective dose measurements
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of CT were analyzed using the paired #-test and one-
way analysis of variance (ANOVA), and post hoc multiple
comparisons were made using the Student-Newman—Keuls
(SNK) method. A P value <0.05 was considered to indicate
a significant difference. All data were analyzed using SPSS
software version 13.0 IBM, Chicago, IL, USA).

Results
Clinical data and CT attenuation

Differences in age and body mass index (BMI) amongst the
six groups were not statistically significant (P>0.05) (7able I).
For all three organs, CT attenuation in Groups A-F

exhibited no significant difference between the subgroups
(P>0.05).

Preset ASIR-V

For the spleen (7able 2), the image noise in each group
decreased only with the increased percentage of preset
ASIR-V (0%, 20%, 40%, 60%, and 80%) from Groups A—
E (Figure 1, red line).

In the aorta (Table 3, Figure 1, green line) and muscle
(1able 4, Figure 1, blue line), after percentages of the preset
ASIR-V in Groups A-E were increased, the image noise
in each group was lower than the previous ones, except in
Group B (Noise > Noisey, Pruscieass=0-233, Pooarss=0.796).

Postset ASIR-V (Control group—ASIR)

Image noise of the spleen (Table 2, Figure 2A), aorta (1able 3,
Figure 2B), and muscle (Table 4, Figure 2C) in groups A
and F decreased from subgroup postset ASIR-V 0% in
A/(ASIR 0% in F) to postset ASIR-V 80% in A/(ASIR
80% in F), and the differences between each subgroup
in the same group were significant, except for subgroups
ASIR 0% and ASIR 20% in Group F for all three organs
(Pspleen-/\siro%&/\sirZO%=0‘2607 Paorta—/\sir()%&1\5ir20%=0'2097 Pmuscle—

AsirO%&Asir20%=O‘072)-

Preset ASIR-V and postset ASIR-V

With fixed preset ASIR-V (within Groups B-E) in all three
organs, the image noise had a gradual downward trend
when the percentage of postset ASIR-V was increased
(subgroups 20-80%) (Figure 3A4,B,C).

When the percentage of preset ASIR-V was higher than
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the percentage of postset ASIR-V, the image noise was
significantly higher than the group baseline (P<0.05). In
contrast, when the percentage of preset ASIR-V was lower
than the percentage of postset ASIR-V, the image noise
was significantly lower than the group baseline (P<0.05).
When the percentage of preset ASIR-V was equal to the
percentage of postset ASIR-V, the image quality was equal
to or slightly lower than when the percentage of preset
ASIR-V and postset ASIR-V were both 0%, and the image
noise was similar to the corresponding preset ASIR-V part
with the line of postset ASIR-V 0% [0% and 20% postset
ASIR-V in Group B (t,=—1.916, P,..,=0.068; t,,,,=—0.673,
P,,.=0.508; t,,,:=0.937, P,....=0.359), 0% and 40% postset
ASIR-V in Group C (ten=-1.962, P..,=0.061; t,,,,=0.528,
P,0ra=0.603; €1050e.0.599, P, 1s0e=0.555), 0% and 60% postset
ASIR-V in Group D (t;.,=0.084, P,..,=0.933; t,,.,=—1.071,
P,..=0.295; t,..,.=—0.482, P,..,.=0.634), 0% and 80%
postset ASIR-V in Group E (tyeen=-1.021, Py,=0.318;
toa=1.714, P,...=0.100; t,000.=1.910, P,..c=0.069)]
(Tables 1-4).

Radiation dose

According to the manufacturer’s data, the radiation dose
from Groups B-E decreased from 11.2% to 57.1% (Table 1).
The radiation dose in Groups B-D decreased significantly
(P<0.001). The radiation dose of Group B was lower than
that of Group A; however, the difference was not significant
(P>0.05). The radiation dose of Group E was lower than
that of Group Dj; however, the difference was not significant
(P>0.05).

The CTDIvol and DLP in Group F were significantly
higher than those of Group A (P<0.001) (7able 1).

Subjective evaluation and kappa

All image quality scores of Groups A-E were >3 (good) with
respect to overall image quality of the abdominal organs
(Figure 44,B,C). There was an almost perfect interobserver
agreement with respect to image quality for each group
(xappa, =0.947, xappap =0.946, xappac =0.914, xappap
=0.931, kappag =1.000) (Table 5).

Discussion

To the best of our knowledge, the findings of this study
have not been reported in previous studies. We found that
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Table 1 The clinical data and scan dose in different groups

Variables G N Mean (Std.D) Minimum Maximum F P value
Age (year) A 22 57.64 (10.04) 35 78 1.016 0.411
B 24 56.38 (10.71) 32 75
C 25 52.68 (10.35) 28 67
D 24 54.75 (14.88) 21 74
E 24 56.71 (9.64) 31 76
F 22 59.59 (12.22) 38 78
BMI (kg/mz) A 22 22.64 (2.47) 16.14 27.73 2.172 0.061
B 24 25.28 (3.46) 20.07 33.75
C 25 26.10 (5.87) 17.58 40.86
D 24 23.81(3.72) 15.50 33.90
E 24 24.59 (3.99) 15.63 33.78
F 22 24.29 (2.83) 18.17 29.05
CTDI (mGy) A 22 15.86 (3.71) 6.80 20.40 85.335 <0.001
B 24 14.09 (3.65) 7.58 19.95
C 25 9.49 (3.62) 6.80 18.64
D 24 6.94 (0.55) 6.80 9.48
E 24 6.80 (0.00) 6.80 6.80
F 22 20.56 (2.92) 15.35 23.39
DLP (mGy.cm) A 22 479.31 (123.87) 207.29 674.58 49.681 <0.001
B 24 434.45 (111.51) 202.03 591.97
C 25 294.22 (139.44) 171.08 681.09
D 24 214.24 (31.89) 174.52 338.09
E 24 214.17 (23.82) 174.53 266.37
F 22 575.24 (116.90) 332.00 821.79

G, group; N, number; BMI, body index mass (calculated as weight divided by square of height; kg/mz); Std.D, Std. deviation; CTDI, CT

dose index; DLP, dose length product.

when the percentage of postset ASIR-V was higher than
the percentage of preset ASIR-V, the image quality was
better than the group baseline (postset ASIR-V =0%), and
the greater the difference between the two percentages,
the greater the image quality improvement, suggesting the
image noise decreased accordingly.

Improving CT image quality and radiation dose
reduction remain important areas of research. This has led
to the optimization of CT imaging protocols, with radiation
doses as low as reasonably achievable without compromising
diagnostic image quality (19). Most studies have been
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based on the application of automatic mAs and automatic
KV technology, with further use of various algorithms to
achieve this purpose. In the present study, we investigated
three modes in experiment groups (Groups A-E): the
simple application of preset ASIR-V, simple application of
postset ASIR-V, and the combined application of preset
ASIR-V with postset ASIR-V. We included an ASIR group
as a control group (Group F). After comparison, we found
that simply applying preset ASIR-V (a dose reduction
method which lowers the tube current) or postset ASIR-V
(an IR algorithm) is beneficial for the image quality of non-
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Table 2 Image noise of spleen in six groups and five subgroups

Image noise

Post-set ASIR-V/

Preset ASIR-V

ASIR (Group F) F (ASIR)
A (0%) B (20%) C (40%) D (60%) E (80%)

0% 8.56 (1.50) 8.49 (1.56) 7.68 (1.43) 6.47 (1.52) 4.81 (1.30) 8.77 (1.76)

20% 7.34 (1.09) 8.97 (1.95) 9.41 (1.70) 10.56 (2.04) 10.99 (1.95) 8.26 (1.69)

40% 5.62 (1.23) 6.92 (1.48) 8.11 (1.24) 8.39 (1.83) 9.48 (1.51) 6.92 (1.63)

60% 4.72 (0.92) 5.39 (0.99) 5.97 (1.34) 6.45 (1.41) 6.97 (1.58) 5.78 (1.20)

80% 3.10(0.73) 3.97 (1.07) 4.61 (1.08) 4.65 (1.36) 5.11 (1.68) 4.80 (1.06)

Groups A-E use different percentage of preset and postset ASIR-V and Group F only use ASIR reconstruction. The data of image noise

was represented by mean (Std.D).
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Figure 1 Line chart of image noise of different percentages of
preset ASIR-V in three different organs. Group A =0% preset
ASIR-V, Group B =20% preset ASIR-V, Group C =40% preset
ASIR-V, Group D =60% preset ASIR-V, Group E =80% preset
ASIR-V. ASIR-V, adaptive statistical iterative reconstruction-V

technique.

contrast abdominal-pelvic CT scanning. When applying
both, the image quality showed no further improvement,
except when the percentage of postset ASIR-V was equal
to or higher than the percentage of preset ASIR-V. Image
quality depends on the percentage of postset ASIR-V, and
the decrease in radiation dose depends upon the percentage
of preset ASIR-V. In other words, the system likely expects
that users would use corresponding ASIR-V postset to

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

reconstruct the ASIR-V preset acquisition.

Similar results were obtained when applying postset
ASIR-V or ASIR alone (Groups A and F). In other words,
when the percentage of postset ASIR-V or ASIR increased,
image noise decreased and the image quality increased.
This is consistent with the results of previous studies
(8,20,21). When applying ASIR or postset ASIR-V with
the unchanged original automatic mAs technology (i.e.,
NI fixation) and KV fixation, image quality may improve;
however, radiation dose does not decrease. The data in
Groups A and F were expected to be the same; in fact, the
image noise in A was lower than that of F except for muscle
and aorta in the subgroup postset ASIR-V 0% (ASIR 0%).
The participants were randomly selected, and there were
no significant differences with respect to age, BMI, or
other characteristics. One reason could be that the two CT
scanners had different detector widths, or perhaps ASIR-V
is the improved version of ASIR. The Discovery 750 HD
has a 4-cm detector width, while the Revolution CT has
an 8-cm width. The image noise of detectors invariably
increases with width, which results in lower image quality.

Postset ASIR-V can only increase image quality, not
reduce radiation dose, yet preset ASIR-V can prospectively
reduce radiation dose without decreasing image quality
(9,22), which provides simultaneous radiation dose
reduction and ensures similar or unchanged image quality. A
certain percentage of preset ASIR-V is used to compensate
for the decrease in image quality caused by reduced
radiation dose. In Groups B, C, D, and E, 20%, 40%, 60%,
and 80% preset ASIR-V were used, respectively. With the
simple application of preset ASIR-V, when the percentage
increased, the image quality remained unchanged or
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Table 3 Image noise of aorta in six groups and five subgroups

Image noise

Post-set ASIR-V/

Preset ASIR-V

ASIR (Group F) F (ASIR)
A (0%) B (20%) C (40%) D (60%) E (80%)

0% 8.89 (1.42) 9.01 (1.60) 7.49 (1.51) 7.20 (1.91) 5.61 (1.29) 8.68 (1.53)

20% 7.48 (1.25) 9.09 (1.67) 9.15 (2.03) 11.43 (2.72) 11.13 (2.13) 8.22 (1.39)

40% 6.27 (1.32) 7.19 (1.28) 7.42 (1.69) 9.36 (2.57) 9.17 (1.96) 7.13(1.13)

60% 4.87 (1.14) 5.59 (0.88) 5.94 (1.39) 7.36 (1.97) 7.19 (1.41) 6.12 (1.04)

80% 3.89 (1.26) 4.26 (0.77) 4.31(1.23) 5.47 (1.75) 5.36 (0.96) 5.23 (0.78)

Groups A-E use different percentage of preset and postset ASIR-V and Group F only use ASIR reconstruction. The data of image noise

was represented by mean (Std.D).

Table 4 Image noise of muscle in six groups and five subgroups

Image noise

Post-set ASIR-V/

Preset ASIR-V

ASIR (Group F) F (ASIR)
A (0%) B (20%) C (40%) D (60%) E (80%)

0% 11.63 (1.27) 12.24 (1.92) 10.32 (2.15) 8.59 (1.70) 7.24 (1.52) 10.52 (1.51)

20% 9.75 (1.45) 12.05 (1.73) 12.65 (2.50) 13.28 (2.59) 14.19 (2.48) 9.79 (1.45)

40% 8.21(1.42) 10.22 (1.99) 10.19 (1.86) 11.07 (1.84) 11.91 (1.99) 8.25 (1.37)

60% 6.47 (1.08) 7.92 (1.25) 8.19 (1.69) 8.69 (1.59) 9.53 (1.58) 7.18(1.16)

80% 5.04 (1.15) 5.89 (1.37) 5.94 (1.36) 6.39 (1.29) 6.87 (1.35) 6.06 (1.05)

Groups A-E use different percentage of preset and postset ASIR-V and Group F only use ASIR reconstruction. The data of image noise

was represented by mean (Std.D).

increased slightly; however, the radiation dose decreased
gradually (from 11.2% to 57.1%). This result is similar to
those reported previously (23-25).

Postset ASIR-V improves the image quality of CT but
cannot reduce the radiation dose prospectively. Preset
ASIR-V can reduce the radiation dose, but the improvement
of image quality is not substantial (26). Therefore, we
attempted to combine preset ASIR-V and postset ASIR-V
for the same patients in the same scan to evaluate the image
quality and radiation dose. To the best of our knowledge,
this has not been reported in previous studies. We found
that when the percentage of postset ASIR-V was higher
than the percentage of preset ASIR-V, image quality was
better than the baseline of each group (the corresponding
preset ASIR-V part with the line of postset ASIR-V 0%),
and when the difference between the two percentages was
greater, image quality improved even more, suggesting that
image noise decreased. Contrastingly, when the percentage
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of postset ASIR-V was lower than the percentage of preset
ASIR-V, the image quality was lower than the baseline of
each group and decreased even more when the difference
between the two percentages was greater. Reductions
in image quality correlated with increased image noise.
When the percentage of postset ASIR-V was equal to the
percentage of preset ASIR-V, the image quality (noise) was
similar to the baseline of each group. In short, we found
that the image quality was not further improved by the
combination of postset ASIR-V and preset ASIR-V. When
the percentages of postset ASIR-V and preset ASIR-V
were set simultaneously, the effect of superimposition of
this hybrid algorithm was not achieved; rather, there was
only relay on either the percentage of postset ASIR-V or
preset ASIR-V. The percentage of postset ASIR-V was
the final percentage of the FBP + ASIR hybrid algorithm
when both were used at the same time. However, the
percentage of preset ASIR-V does not play any role in
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Figure 2 Line chart of image noise of different preset ASIR-V
group in subgroup postset ASIR-V 0%, 20%, 40%, 60%, and 80%
of the spleen, aorta, and muscle. (A) The line chart of the image
noise of the spleen. (B) The line chart of the image noise of the
aorta. (C) The line chart of the image noise of muscle. ASIR-V,

adaptive statistical iterative reconstruction-V technique.
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Figure 4 Subjective evaluation of image quality in the abdominal
organs in preset ASIR-V 80% with different percentages of postset
ASIR-V. (A) The image quality scores were 3 (good) in preset
ASIR-V 80% with postset ASIR-V 20%. (B) The image quality
scores were 4 (very good) in the same patients with preset ASIR-V
80% and postset ASIR-V 60%. (C) The image quality scores
were 5 (excellent) in the same patient with preset ASIR-V 80%
and postset ASIR-V 80%. ASIR-V, adaptive statistical iterative

reconstruction-V technique.

image reconstruction; that is, the effect of preset ASIR-V
was not clearly shown. The decreased radiation dose was
automatically reduced by the initial percentage of preset
ASIR-V. This also explains why image quality was worse
than the baseline of each group when the percentage of

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

preset ASIR-V was higher than that of postset ASIR-V,
and the image quality was worse when the difference
between the two percentages was larger. Even when the
percentage of preset ASIR-V was higher, the radiation dose
was automatically lowered in a corresponding proportion
in order to compensate for image quality loss with the
related amount of preset ASIR-V. Actually, postset ASIR-V
that only adds a small percentage does not compensate
for all the loss of image quality due to its radiation dose
reduction; therefore, the radiation dose decreases and the
image quality decreases accordingly. So, the expectation
from this system would be that operators would use the
corresponding ASIR-V postset to reconstruct the ASIR-V
preset acquisition.

The radiation dose in Groups B, C, and D decreased
significantly, while there were no significant differences
between Groups A and B, D and E. The reason for this may
be related to the scanning protocol. We applied automatic
mAs technology; however, we simultaneously and manually
set the range of mAs to be 200-600 mAs, to maintain
image quality for clinical diagnosis. Therefore, mAs was
restricted from automatically rising or falling to reach the
borderline of 10 or 740 mAs as originally intended with the
CT scanner. Groups A and B were closer to 600 mAs, while
Groups D and E were closer to 200 mAs, resulting in no
particular change in overall radiation dose.

There were several limitations to our study. Firstly, only
three relatively homogenous organs (the spleen, aorta, and
muscle) were included, while heterogeneous organs such as
the liver or pancreas were not considered. Secondly, image
noise was the only image quality metric used in our study. It
is now well known that the IR algorithms are very good at
suppressing image noise but can alter image texture. We did
not evaluate lesion detectability or localization in keeping
with other previous studies. Thirdly, only five percentage
intervals of preset ASIR-V were selected, while other studies
have used divisions such as 12.5%, 25%, 37.5%, 50%,
75%, and 100% (27), or every 10% from 0% to 100% (24).
Future inclusion of an increased number of groups, such as
every 10% from 0% to 100% would improve representation
and help to further determine the applicability of our results
to those percentages.

In conclusion, simply applying either preset ASIR-V or
postset ASIR-V is beneficial to image quality of noncontrast
abdominal-pelvic CT scanning. When applying both, the
image quality showed no further improvement, except when
the percentage of postset ASIR-V was equal or higher than
the percentage of preset ASIR-V. Image quality depends
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Table 5 The subjective evaluation in different percentage of preset ASIR-V/

Radiologist 2
Radiologist 1 Category
Good Very good Excellent Kappa P value
Group A Good 75 1 0 0.947 <0.001
Very good 3 55 0
Excellent 0 0 7
Group B Good 80 3 0 0.946 <0.001
Very good 1 50 0
Excellent 0 0 7
Group C Good 2 0 0 0.914 <0.001
Very good 0 35 2
Excellent 0 3 99
Group D Good 4 0 0 0.931 <0.001
Very good 1 124 0
Excellent 0 1 11
Group E Good 140 0 0 1.000 0.007
Very good 0 1 0
Excellent 0 0 0

on the percentage of postset ASIR-V, and the decrease
in radiation dose depends upon the percentage of preset

ASIR-V.
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