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he increase of the radiation dose delivered in

computed tomography (CT) has recently been a prob-

lem. Because there is a trade-off between image quality
and radiation dose on CT, however, it is not always appro-
priate to decrease radiation dose on CT. Iterative reconstruc-
tion algorithms for CT have been developed by multiple
equipment manufacturers to reduce image noise associated
with radiation dose reduction (1-8). Adaptive statistical
iterative reconstruction (ASIR) and model-based iterative
reconstruction (MBIR) are types of iterative reconstruction
algorithms available on clinical settings. The ASIR technique
models photon and electronic noise statistics; by partially cor-
recting for fluctuations in projection measurements due to
limited photon statistics, ASIR enables a time-efficient reduc~
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tion in pixel variance that is statistically unlikely to be repre-
sentative of anatomic features resulting in a reduction of
image noise with no decrement in spatial resolution (9). In
clinical practice, ASIR is typically used in combination with
the standard filtered back projection (FBP) reconstruction to
create blended images. As compared to ASIR, MBIR is a
more mathematically complex and time-consuming tech-
nique as it models not only system statistics but also system op-
tics (10). Phantom experiments show that MBIR has potential
to improve spatial resolution and allow further reductions in
image noise (9). To date, few studies have evaluated CT image
quality of the lung using MBIR (10-14). Thus, unlike FBP
and ASIR, MBIR technique might have the potential not
to degrade image quality even under the extreme dose
reduction. McCollough et al. (15) reported that the advances
in data acquisition, image reconstruction, and optimization
processes that were identified by consensus as being necessary
to achieve submillisievert-dose CT examinations. It is ex-
pected that MBIR might be one of techniques to enable a
submillisievert-dose CT. The present study was performed us-
ing cadaveric lung models that can provide multiple acquisi-
tions to determine the minimum tube current-time product
at which image quality of a low-dose MBIR study is compa-
rable to that of a standard-dose FBP study. The aim of this pre-
sent study was two-fold: to compare quality of ultra-low-dose
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thin-section CT images of the lung reconstructed using
MBIR and ASIR to FBP and to determine the minimum
tube current-time product at which image quality of an
MBIR study is comparable to that of a standard-dose FBP.

MATERIALS AND METHODS

Cadaveric Lungs and Imaging

We obtained approval from our internal Ethics Review Board.
Informed consent was obtained for the use of patient biomate-
rial and for retrospective review of patient records and images.
Ten cadaveric lungs were inflated and fixed by the method of
Heitzman (16). These lungs were distended through the
main bronchus with fixative fluid that contained polyethylene
glycol 400, 95% ethyl alcohol, 40% formalin, and water in the
proportions of 10:5:2:3. The specimens were immersed in
fixative for 2 days and the lungs were then air dried. The path-
ologic diagnoses of these 10 lungs were usual interstitial pneu-
monia (n = 1), diffuse alveolar damage (n = 1), diffuse
panbronchiolitis (# = 1), pneumonia (# = 2), emphysema
(n = 1), diffuse alveolar hemorrhage (1 = 1), metastatic disease
(n = 2), and lymphangitic carcinomatosis (n = 1).

The 10 lungs were scanned on an multi-detector row CT
(MDCT) scanner (Discovery CT750HD; GE Healthcare
Technologies, Milwaukee, WI). CT protocol was as follows:
detector collimation, 0.625 mm; detector pitch, 0.984; gantry
rotation period, 0.4 seconds; matrix size, 512 X 512 pixels;
30-cm scan length; x-ray voltage, 120 kVp; tube current,
20, 40, 80, and 200 mA; and non-high-resolution mode
with 984 views per rotation. Both ASIR and MBIR are
part of the commercially available package implemented on
the control panel of the CT scanner.

Axial thin-section CT images of 0.625 mm thickness and
20 cm field of view were reconstructed with MBIR, ASIR.
(30%, 60%, and 90% [represented as ASIRj3, ASIR, and
ASIR g]), and FBP. The voxel dimensions of CT image are
0.391 X 0.391 x 0.625 mm. A high—spatial-frequency algo-
rithm was used in ASIR and FBP; however, there was no
concept of reconstruction algorithm in MBIR. Based on
lung cancer screening literature (17) that defines a tube cur-
rent—time product of 40 mAs as “low dose”, we use the
term “ultra-low-dose” CT to refer to studies acquired with
tube current—time products =20 mAs and result in an effec-
tive dose of <1 mSv.

Subjective Image Analysis

Three to four cross-sectional levels with the most conspicuous
CT findings were chosen from each cadaveric lung by the
principal investigator (M.Y., with 12 years of experience):
three images were selected for seven lungs and four images
for the remaining three lungs. There were a total of 264 im-
ages, that is, 33 sets of 8 image series (8-mAs, 16-mAs, and
32-mAs MBIR, 8-mAs ASIR30, 8-mAs ASIR60, 8-mAs
ASIR g, and 8-mAs and 80-mAs FBP).

696

Standard Dose

Low Dose
8mAs 16 mAs 32mAs 80 mAs
CTDivol (mGy) 0.65 1.30 2.59 6.49
DLP (mGy-cm) 22,15 44.30 88.60 221.50
ED (mSv) 0.31 0.62 1.24 3.10

CTDIvol, computed tomography dose index volume; DLP, dose-
length product; ED, effective dose.

Two independent chest radiologists (M.K. and Y.K., with
8 years of experience each) without prior knowledge of the
pathologic diagnoses, image acquisition parameters, or itera-
tive reconstruction techniques reviewed the 264 images on
a 5-megapixel 21-in monochrome liquid-crystal display
monitor. All images were displayed at a window level of
—700 Hounsfield units (HU) and a window width of 1200
HU. In the first step, 8-mAs MBIR and 8-mAs ASIR were
compared to 8-mAs FBP. Approximately 1 month later, in
the second step, 8-mAs, 16-mAs, and 32-mAs MBIR were
compared to 80-mAs FBP.

The two observers compared the conspicuity and visibility
of normal (central and peripheral vessels, central and periph-
eral airways, and interlobar fissures) and abnormal (ground-
glass opacity [GGO], consolidation, nodules, interlobular
septal thickening, intralobular reticulation, cyst, and bronchi-
ectasis) CT findings using a five-point scale as compared to the
FBP image: (1) an unacceptable image on which it was more
difficult to detect and/or visualize findings in whole lung; (2)
an inferior image on which it was more difficult to detect
and/or visualize findings in at least one area of the lung; (3)
an image comparable to the FBP image; (4) a superior image
on which it was easier to detect and/or visualize findings in at
least one area of the lung; and (5) an excellent image on which
it was easier to detect and/or visualize findings in whole lung.
Subjective visual noise and streak artifact were also graded on a
five-point comparative scale: (1) noise/artifact significantly
worse, nondiagnostic; (2) noise/artifact worse; (3) similar
noise/artifact compared to image of FBP; (4) noise/artifact
improved; and (5) noise/artifact significantly improved,
almost nondetectable. Overall image quality was finally
graded on a five-point scale: (1) unacceptable, nondiagnostic;
(2) inferior; (3) comparable to the FBP image; (4) better; and
(5) excellent. If there were different scores between two ob-
servers, final evaluation was decided by an adjudicator (H.S.,
with 13 years of experience).

Objective Image Analysis

Quantitative noise measurements were calculated by
measuring the standard deviation (SD) in a circular region
of interest (ROI) defined by an electric cursor, using free soft-
ware (Image] version 1.37v; NIH, Bethesda, MD; for further
information regarding Image] software, see http://rsb.info.

nih.gov/ij/index.html). Quantitative noise measurements
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_TABLE 2. Comparison among FBP, ASIR, and MBIR on Ultra-low-dose (8 mAs) CT
Normal Findings Abnormal Findings Other Findings Overall
Central Vessels Peripheral Vessels Interlobar Image Streak Image
and Airways and Airways Fissures Nodules GGO ISP Noise Artifact Quality
Reconstruction technique

MBIR 4.83 +0.07 4.68 + 0.09 4.75 + 0.1 4.96 + 0.04 4.84 +0.07 419+ 0.16 5.00 & 0.00 5.00 + 0.00 4.97 +0.03

ASIRgq 4.06 + 0.11 4.04 + 0.07 4.00 +0.13 4.00 + 0.05 4.16 + 0.07 3.88 + 0.09 4.21 +0.07 4.03 +0.12 4.55 4+ 0.09

ASIRgg 3.52 +0.09 3.32 + 0.09 3.19 +0.10 3.39 + 0.09 3.84 + 0.07 3.31 £ 0.12 3.73+£0.08 3.45 + 0.09 3.55 + 0.09

ASIRz, 3.00 =+ 0.00 3.00 £ 0.00 3.00 + 0.00 3.04 + 0.04 3.04 +0.04 3.00 + 0.00 3.08 4+ 0.03 3.00 + 0.00 3.00 + 0.00

FBP 3.00 =+ 0.00 3.00 + 0.00 3.00 £+ 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00

Pairwise comparison (P*)

MBIR versus ASIRg <.001 <.001 .005 <.001 <.001 .962 <.001 <.001 <.001
ASIRgo <.001 <.001 <.001 <.001 <.001 .002 <.001 <.001 <.001
ASIR3q <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
FBP <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001

ASIRg versus ASIRgg <.001 <.001 <.001 <.001 .084 .005 <.001 <.001 <.001
ASIRgzq <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001
FBP <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001 <.001

ASIRgo versus ASIRgg <.001 .026 .825 .006 <.001 197 <.001 <.001 <.001
FBP <.001 .026 .825 .003 <.001 197 <.001 <.001 <.001

ASIR3, versus FBP 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

ASIR, adaptive statistical iterative reconstruction; GGO, ground-glass opacity; ISP, interlobular septal thickening; FBP, filtered back projection; MBIR, model-based iterative reconstruction.
Data are presented as mean + standard deviation. Data of the subjective image analysis were statistically analyzed using the Wilcoxon signed rank tests with a Bonferroni correction applied for
multiple comparisons. P* is a Bonferroni-corrected P value. P* value <.05 was considered to be significant.
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were obtained in the air adjacent to the lung specimen (18,19).
An ROI (200 mm?) was placed in four homogeneous parts of
an image and was confirmed to be in exactly the same location
on each image of a series by a collaborator (T.G., with 8 years of
experience). Average values of SD were analyzed statistically.

Statistical Analysis

All statistical analyses were performed using commercially
available software (MedCalc version 12.3.0.0 statistical soft-
ware; Frank Schoonjans, Mariakerke, Belgium). Agreement
between two observers in each evaluated category of CT find-
ings was evaluated using the « statistic and classified as poor
(k = 0.00-0.20), fair (¢ = 0.21-0.40), moderate (k = 0.41—
0.60), good (k = 0.61-0.80), or excellent (x = 0.81-1.00).

698

Figure 1. Ultra-low-dose (8 mAs) thin-
section computed tomographic images of
a cadaveric lung with diffuse panbronchioli-
tis show serial improvement in image noise
and streak artifacts in following ascending
order: FBP (a), ASIR3g (b), ASIRg (c), and
MBIR (d). With almost no perceptible noise
or streak artifact on MBIR image, conspi-
cuity and visibility of the fissure (long arrow),
small nodules (short arrows), and bronchial
walls (arrowheads) are improved as
compared to FBP or ASIR blends. Note
the blotchy pixilated appearance of the
MBIR images. ASIR, adaptive statistical
_iterative reconstruction; FBP, filtered back
projection; MBIR, model-based lterative
reconstruction.

Data of the subjective image analysis were statistically analyzed
using the Wilcoxon signed rank tests, which was conducted
with Bonferroni correction applied for multiple comparisons.
On the other hand, data of the objective image analysis were
statistically analyzed using repeated measures analysis of vari-
ance pairwise comparison methods (Student’s paired ¢ test)
with Bonferroni correction. A Bonferroni-corrected P value
of <0.05 was considered significant.

RESULTS

Radiation Doses

Radiation dose measurements associated with low-dose (8,
16, and 32 mAs) and standard-dose (80 mAs) techniques
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' TABLE 3. Comparison between 8-m

Normal Findings Abnormal Findings Other Findings

Overall
Central Vessels Peripheral Vessels Interlobar Image Streak Image
and Airways and Airways Fissures Nodules GGO ISP Noise Artifact Quality
Reconstruction technique
32-mAs MBIR 3.33 £ 0.09 3.50 + 0.11 - 353+£017 3.46 + 0.09 3.77 + 0.11 3.44 +0.13 4.97 +0.03 4.97 + 0.03 3.67 +0.12
16-mAs-MBIR 3.07 £ 0.07 3.14 £ 0.14 3.27 £ 0.12 3.18 +0.10 3.27 £ 0.13 2.75 +0.17 4.93+0.05  4.93+0.05 2.93 + 0.08
8-mAs MBIR 3.07 £ 0.07 2.73+0.18 2.93 + 0.07 2.82 £0.12 2.86 +£0.12 2,19 + 0.10 4.87 + 0.06 4.93 + 0.05 2.63 +0.10
80-mAs FBP 3.00 + 0.00 3.00 + 0.00 ©3.00 +0.00 3.00 £ 0.00 3.00 £+ 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00 3.00 + 0.00
Pairwise comparison (P*) ‘ :
32-mAs MBIR 179 .047 243 .108 .005 .002 1.000 1.000 <.001
versus 16-mAs
MBIR
8-mAs MBIR 179 <.001 .015 .001 <.001 <.001 1.000 1.000 <.001
80-mAs FBP .004 .001 .037 <.001 <.001 .023 <.001 <.001 <.001
16-mAs MBIR 1.000 .023 115 .013 .023 017 .965 1.000 .028
versus 8-mAs MBIR i
80-mAs FBP 1.000 1.000 .243 576 .333 .983 <.001 <.001 1.000
8-mAs MBIR versus 1.000 .821 1.000 .805 1.000 <.001 <.001 <.001 .007
80-mAs FBP

ASIR, adaptive statistical iterative reconstruction; GGO, ground-glass opacity; ISP, interlobular septal thickening; FBP, filtered back projection; MBIR, model-based iterative reconstruction.
Data are presented as mean + standard deviation. Data of the subjective image analysis were statistically analyzed using the Wilcoxon signed rank tests with a Bonferroni correction applied for
multiple comparisons. P* is a Bonferroni-corrected P value. P* value <0.05 was considered to be significant.
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used in scanning of the 10 cadaveric lungs are summarized in
"Table 1. The reported radiation dose measurements consist of
CT dose index volume (CTDIvol), dose~length product
(DLP), and effective dose (ED) which was calculated as the
product of DLP and ‘k’ conversion coefficient (0.014 mSv/
[mGy cm]) for chest CT (20). Compared to standard-dose
(80 mAs) technique, there were 80% and 90% decreases in
dose measurements for 16-mAs and 8-mAs acquisitions,
respectively with effective doses in the submillisievert range
(0.31 and 0.62).

Subjective Evaluation of CT Findings

Comparisons between images reconstructed using MBIR,
ASIR blends, and FBP and acquired at 8 mAs are summarized
in Table 2. Statistical analysis of four findings (consolidation,
intralobular reticular opacities, cyst, and bronchiectasis) could
not be performed because of their low prevalence (<2% of
cases). Interobserver agreement for each evaluated category
of CT findings was from moderate to excellent (k = 0.46—
1.00). There were no kappa values in the following eight items
because all the same scores were graded by two observers: on
MBIR images, other findings (image noise and streak artifact);
on ASIR 3, images, normal findings (central vessels and air-
ways, peripheral vessels and airways, and interlobar fissures),
interlobular septal thickening, streak artifacts, and overall im-
age quality. In each evaluated category of CT findings, MBIR.
scored highest with significant differences between MBIR,
ASIR blends, and FBP except for interlobular septal thick-
ening, which was not significantly different between MBIR
and ASIRg,. ASIRg images scored significantly higher in
each category than the two lower ASIR blends or FBP except
for GGO, which was not statistically different from ASIR ¢
(P = .084). Conspicuity and visibility of CT findings using
ASIR 3 were equivalent to FBP (P = 1.000; Fig. 1). Scores

700

: Figure 2. Thin-section computed tomo-
- ‘graphic images of a cadaveric lung with
diffuse alveolar hemorrhage show dimin-
ished visibility of  intralobular reticular
opacities (arrowheads) on (a) 8-mAs and
(b) 16-mAs MBIR images as compared to
(c) 8-mAs and (d) 80-mAs FBP despite
their higher noise levels. FBP, filtered
back projection; MBIR, model-based itera-
tive reconstruction.

for subjective image noise and streak artifact significantly
improved with increasing blends of ASIR (P < .001).

Comparisons between low-dose MBIR and standard-dose
FBP images are summarized in Table 3. Interobserver agree-
ment for each evaluated category of CT findings ‘was from
moderate to excellent (k = 0.42-0.83). In each evaluated cate-
gory of CT findings, 32-mAs MBIR scored highest with sig-
nificant improvements in finding conspicuity, image noise,
streak artifact, and overall image quality as compared to FBP
(P = .037). Comparisons between ultra-low-dose (8 and
16 mAs) MBIR and 80-mAs FBP showed no statistically sig-
nificant difference in conspicuity or visibility of normal and
abnormal CT findings with the exception of interlobular
septal thickening which was less well visualized on 8-mAs
MBIR than on FBP (P < .001). A decrease in conspicuity
of intralobular reticular opacities was identified by both ob-
servers on ultra-low-dose MBIR (Fig. 2) although formal sta-
tistical analysis could not be performed because of low
prevalence of this finding. Scores for subjective image noise
and streak artifact significantly improved on 8-mAs and 16-
mAs MBIR images as compared to standard-dose FBP
(P <.001), but with no significant differences among the three
different dose MBIR image sets. Overall image quality was
equivalent for 16-mAs MBIR (P = 1.00; Fig. 3) but inferior
for 8-mAs MBIR (P = .028) as compared to FBP.

Quantitative Image Noise Measurements

Figure 4 shows sequential and statistically significant decreases
(P < .001) in objective image noise on 8-mAs images recon-
structed with FBP, increasing blends of ASIR and MBIR.
Figure 5 similarly shows sequential and statistically significant
decreases (P < .001) in objective image noise on images ac-
quired and reconstructed using 80-mAs FBP and 8-, 16-,
and 32-mAs MBIR.
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DISCUSSION

The principle of ALARA (as low as reasonably achievable)
urges radiologists to use the minimum level of radiation
needed in imaging examinations to achieve the necessary
diagnostic results. Iterative reconstruction algorithms are
one of the newer options in the available dose reduction arma-
mentarium that has included restriction of length of coverage,
reduced tube voltage, and tube current modulation (11). Of
the two iterative reconstruction algorithms evaluated in this
study, ASIR, which was introduced earlier, has been more
extensively studied (1-8,21~23) and has now largely been
implemented into routine clinical practice. In comparison,
MBIR, a more mathematically complex reconstruction
technique, offers greater potential in dose reduction but at
the cost of longer reconstruction times on the order of 45—
60 minutes per series (10,11,24). Few studies to date (10~
14) have evaluated image quality and diagnostic adequacy of
ultra-low-dose MBIR for thin-section chest CT studies.

Figure 3. Thin-section computed tomo-
graphic images of a cadaveric lung with
metastases acquired and reconstructed
using 8-mAs MBIR (a), 16-mAs MBIR (b),
32-mAs MBIR {c), and 80-mAs FBP (d)
show similar low level of noise and streak
artifacts on the three MBIR images, irre-
spective of dose. Conspicuity and visibility
of peripheral vessels (Jong arrow), interlo-
bar fissure (arrowheads), and margins of
small and large nodules (short arrows) are
worse on 8-mAs (a), similar on 16-mAs
(b), and better on 32-mAs MBIR (c) images
as compared to standard-dose FBP (d).
FBP, filtered back projection; MBIR,
model-based iterative reconstruction.

Our study showed that both ASIR and MBIR can improve
lung image quality on ultra-low-dose CT as compared to FBP
with MBIR images rated highest. These results are consistent
with those of prior clinical studies (10,14) that have reported
that when scanning at submillisievert doses, MBIR is superior
to ASIR in generating diagnostically acceptable thin-section
chest CT images largely because of marked reductions in im-
age noise.

Of the four different iterative reconstructions performed in
our study, overall image quality, image noise, and streak arti-
fact were each rated best for MBIR and sequentially decreased
with lower blends of ASIR. (ASIRgy > ASIRg, > ASIR 30).
Although a pixilated blotchy appearance has previously been
described in association with high-percentage ASIR blends
(6,22), this feature was not observed in this study likely
related to interval improvements of the ASIR algorithm by
the vendor (10). A blotchy appearance however was charac-
teristic of MBIR images, which rendered blinding of
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Figure 4. Quantitative noise measurements (mean =+ standard de-
viation): 8-mAs FBP (24.7 + 2.21), 8-mAs ASIR3 (21.6 &+ 2.01), 8-
mAs ASIRg (18.5 &+ 1.81), 8-mAs ASIRg, (15.5 + 1.64), and 8-mAs
MBIR (2.71 4 1.10). Significant differences in quantitative noise mea-
surements were found among all groups (P < .001). ASIR, adaptive
statistical iterative reconstruction; FBP, filtered back projection;
MBIR, model-based iterative reconstruction.

observers impossible but did not adversely impact conspicuity
or visibility of the CT findings evaluated in this study, namely
central and peripheral airways and vessels, interlobar fissures,
nodules, GGOs, and thickened interlobular septa. We did,
however, observe obscuration of intralobular reticular opaci-
ties on MBIR images of one lung specimen with a “crazing
paving” pattern because of diffuse alveolar hemorrhage. We
postulate that visibility of these fine low-contrast abnormal-
ities may be decreased on the ultra-low-dose MBIR images.
Further research on diagnostic adequacy of low-dose MBIR.
images for broader spectrum of lung abnormalities including
those of intrinsic low contrast is required before this technique
can be adopted into routine clinical practice.

Although not possible in clinical patients, using this
cadaveric lung model, we were able to perform multiple ac-
quisitions to determine the minimum tube current-time
- product at which image quality of a low-dose MBIR study
is comparable to that of a standard-dose FBP study. Of the
three tube currents tested, 32-mAs MBIR images were rated
highest with statistically significant improvements in conspi~
cuity of each evaluated category of normal and abnormal
CT findings, level of image noise, presence of streak artifact,
and overall image quality. We found no significant difference
in conspicuity of evaluated CT findings (GGOs, nodules,
and interlobular septa) between 16-mAs MBIR as compared
to 80-mAs FBP despite an 80% reduction in effective dose.
At 90% dose reduction, significant decreases in overall image
quality and conspicuity of interlobular septal thickening were
observed on 8-mAs MBIR images. Thus, MBIR technique
enables a submillisievert-dose (0.62 mSv) CT. This effective
dose, which is well below the annual exposure from natural
sources (3.1 mSv/year), is only 10 times greater than that
delivered with two-view radiography (0.06 mSv for standard
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Figure 5. Quantitative noise measurements (mean + standard de-
viation): 80-mAs FBP (11.99 + 2.01), 8-mAs MBIR (2.73 + 1.11),
16-mAs MBIR (2.42 £ 1.10), and 32-mAs MBIR (2.12 £ 1.10). Signif-
icant differences in quantitative noise measurements were found
among all groups (P < .001). FBP, filtered back projection;
MBIR = model-based iterative reconstruction.

patient), including posteroanterior- and lateral-projection
acquisitions (15,25).

Neroladaki et al. (14) have similarly reported limitations in
detection of some CT findings on ultra-low-dose MBIR im-~
ages that were acquired in their study at a radiation exposure
(100 kVp, 6 mAs) similar to chest radiography. High-contrast
lesions such as solid nodules and architectural distortion were
consistently identified by three observers, while interobserver
agreement for GGOs and emphysema were fair and poor,
respectively.

Detectability of nodules on ultra-low-dose MBIR has been
investigated by several groups (11,12,14). Using low-dose
(50 mAs) FBP as the gold standard, Yamada et al. (12) report
average true-positive fractions of 1.0 and 0.944 for calcified
and =4 mm noncalcified nodules, respectively on ultra-
low-dose (4 mAs) MBIR. Katsura et al. (11) compared
5-mAs MBIR to low-dose ASIR 54 and found no significant
differences in detection of nodules =4 mm including nodules
with nonsolid components; however, as compared to refer-
ence dose ASIRsq, only an average of 10.5 of 18 pure
ground-glass nodules were identified on ultra-low-dose
MBIR by the two observers.

Our study was limited by the small number of cases with
only three types of abnormal CT findings included for formal
evaluation; determination of the diagnostic adequacy of ultra-
low-dose MBIR technique will require larger sample sizes
with inclusion of a broader spectrum of representative lung
CT findings that are encountered in clinical practice. The
use of a cadaveric lung model did not allow us to evaluate
the influence of a chest wall, body habitus, or motion artifacts
on image quality. Moreover, histologic sections of cadaveric
lungs should have been used to evaluate the fidelity of the
various CT images. Because ASIR and MBIR algorithms
are both manufactured by the same company, it is unclear as
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to whether the results of our studies are applicable to other
iterative reconstruction algorithms. Finally, although the im-
age data sets used in the present study were randomized, per-
fect blinding to MBIR images might be difficult because it
may be relatively easy to discriminate MBIR images with
no concept of reconstruction algorithm from ASIR and
FBP using a high—spatial-frequency algorithm.

In conclusion, ultra-low-dose thin-section CT images of
the lung reconstructed using MBIR are of higher overall im-
age quality with less noise and streak artifact than images
reconstructed using ASIR.. Even nearly 80% dose reduction
under the use of MBIR does not degrade overall image quality.
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