
COMPUTED TOMOGRAPHY

Assessment of image quality and low-contrast detectability
in abdominal CT of obese patients: comparison of a novel
integrated circuit with a conventional discrete circuit detector
at different tube voltages

A. Euler & T. Heye & M. Kekelidze & G. Bongartz &

Z. Szucs-Farkas & C. Sommer & B. Schmidt &
Sebastian T. Schindera

Received: 28 April 2014 /Revised: 10 September 2014 /Accepted: 29 September 2014 /Published online: 15 October 2014
# European Society of Radiology 2014

Abstract
Objectives To compare image quality and low-contrast detect-
ability of an integrated circuit (IC) detector in abdominal CT
of obese patients with conventional detector technology at low
tube voltages.
Methods A liver phantom with 45 lesions was placed in a
water container to mimic an obese patient and examined on
two different CTsystems at 80, 100 and 120 kVp. The systems
were equipped with either the IC or conventional detector.
Image noise was measured, and the contrast-to-noise-ratio
(CNR) was calculated. Low-contrast detectability was
assessed independently by three radiologists. Radiation dose
was estimated by the volume CT dose index (CTDIvol).
Results The image noise was significantly lower, and the
CNR was significantly higher with the IC detector at 80,
100 and 120 kVp, respectively (P=0.023). The IC detector
resulted in an increased lesion detection rate at 80 kVp
(38.1 % vs. 17.2 %) and 100 kVp (57.0 % vs. 41.0 %). There
was no difference in the detection rate between the IC detector
at 100 kVp and the conventional detector at 120 kVp (57.0 %

vs. 62.2 %). The CTDIvol at 80, 100 and 120 kVp measured
4.5–5.2, 7.3–7.9 and 9.8–10.2 mGy, respectively.
Conclusions The IC detector at 100 kVp resulted in similar
low-contrast detectability compared to the conventional de-
tector with a 120-kVp protocol at a radiation dose reduction of
37 %.
Key Points
• An integrated circuit (IC) detector significantly improves the
quantitative image quality

• The IC detector results in a significant improvement of low-
contrast detectability

• Reduction of tube voltage to 100 kVp is feasible in obese
patients

• The IC detector holds great promise for improving patient
safety

Keywords Abdominal CT . Obesity . Radiation dose
reduction . CT detector . Diagnostic efficacy

Introduction

In the last two decades, the prevalence of obesity has in-
creased throughout most industrialized countries [1], especial-
ly childhood obesity, which rose dramatically during the last
20 years [2]. Consequently, an even higher obesity rate is
expected in the future. Obesity is a major risk factor for life-
threatening diseases associated with metabolic syndrome,
such as stroke, myocardial infarction [3] and several types of
cancer (e.g. colon cancer, postmenopausal breast cancer, en-
dometrial cancer) [4, 5]. Because computed tomography (CT)
plays a key role in the diagnosis and follow-up of these
(co-)morbidities, a rising number of future CT examinations
should be expected.
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Two major problems of CT imaging in obese patients are
the degraded image quality due to high image noise and
artefacts (e.g. beam hardening and photon starvation artefacts)
and the significantly higher radiation doses compared to
average-sized patients [6, 7]. While the risk of missing subtle
pathologies exists, these patients acquire a higher cumulative
lifetime radiation exposure, which carries an increased risk for
developing radiation-induced cancer [8, 9]. In addition, recent
scientific publications have established a correlation between
a CT examination and the small but increased cancer risk in
children and young adults [10, 11]. Thus, every effort is
required to optimize the radiation dose and image quality in
obese patients undergoing a CT examination.

In addition to the iterative reconstruction technique, devel-
opmental refinement in detector technology offers a strategy
to reduce radiation dose in obese patients while maintaining
constant image quality. A recently introduced integrated cir-
cuit (IC) detector has the potential to reduce image noise by
reducing the loss of information during the analogue-to-digital
signal conversion in comparison to conventional, discrete
circuit (DC) detector technology [12]. In particular, obese
patients might benefit from an improved diagnostic perfor-
mance at lower radiation doses by applying this novel devel-
opment. However, to the best of our knowledge no data on the
image quality and diagnostic performance is available for the
IC detector in obese patients undergoing CT at different tube
voltages. This prompted us to design a phantom with subtle
simulated pathologies that allows for multiple, repeatable CT
studies with different technical parameters. CT phantoms have
the benefit of being robust and objective because no separate
reference standard is required.

Thus, the purpose of our phantom study was to assess the
image quality and low-contrast detectability of this novel IC
detector in abdominal CT of obese patients compared with
conventional DC technology at different tube voltages.

Materials and methods

Phantom

A custom liver phantom (QRM,Moehrendorf, Germany) was
designed to mimic the liver parenchyma during the portal
venous phase. The liver phantom has a cylindrical shape and
contains 45 hypodense spherical lesions that simulate
hypodense liver tumours. The liver parenchyma and the le-
sions are composed of a homogenous mixture of resin, includ-
ing additives such as calcium carbonate and organic iodine.
Thus, their Hounsfield units follow the pattern of the in vivo
organ at various CT tube voltages. The lesions have three
different diameters (5, 10 and 15 mm) and three different
lesion-to-liver contrast values (10, 25 and 50 HU at
120 kVp). For each size and lesion-to-liver contrast value,

there are five different lesions that are intentionally distributed
throughout the phantom to create axial CTslices with multiple
lesions, one lesion or without lesions. The construction plan
was used as the reference standard for lesion location. The
liver phantom was placed in a water-filled cylindrical plastic
container with a diameter of 40 cm, mimicking the abdominal
cross-sectional dimension of an obese patient with an estimat-
ed body weight range of 118–142 kg (260–313 lbs) (Fig. 1)
[13].

CT scanning

The liver phantom was scanned using two different 128-
section multidetector CT systems (both SOMATOM Defini-
tion Flash, Siemens, Forchheim, Germany), one equipped
with the conventional DC detector and the other equipped
with the novel IC detector (Stellar detector, Siemens). The
technical parameters for the CT protocols and the image
reconstruction technique were identical for each CT system.
Tube voltages of 80, 100 and 120 kVp were applied in
combination with the use of tube current modulation software
(CAREDose4D; Siemens Healthcare). Thus, a total of six CT
data sets were available for further assessment. The 120-kVp
is the standard single-energy abdominal CT protocol recom-
mended by the CT manufacturer. In addition, the following
CT parameters were used: 150 mAs quality reference tube

Fig. 1 Custom liver phantom placed in a water-filled cylindrical plastic
container mimicking an obese patient. The liver phantom contains 45
hypoattenuating lesions with three different diameters (5, 10 and 15 mm)
and three different lesion-to-liver contrast values (10, 25 and 50 HU)
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current–time product, 64×0.6-mm collimation, pitch of 0.6
and gantry rotation speed of 0.5 s. The data sets were recon-
structed in 5-mm axial images using the iterative reconstruc-
tion technique (SAFIRE, Siemens) and a reconstruction ker-
nel of I30f. A strength of three was applied for the iterative
reconstruction, as recommended by the manufacturer.

Integrated circuit detector

Conventional, discrete CT detector systems consist of a phys-
ical unit and an analogue-to-digital converter (ADC), which
are located on two separate boards. The physical unit contains
solid-state ceramic scintillators that convert x-rays into light,
which is then converted into an electric signal. In the next step,
this analogue signal is further translated and digitized by an
ADC, which is located separately on an external board. This
physical distance is a potential source of electronic
noise. The recently introduced IC detector (Stellar de-
tector, Siemens) aims to reduce this physical distance by
attaching the physical unit and the ADC to the same
board, potentially reducing electronic noise, power con-
sumption and heat dissipation [12]. According to the
manufacturer’s instructions, the highest impact of noise
reduction can be expected with the IC detector at low
tube voltages such as 80 kVp.

Radiation dose assessment

For radiation dose assessment, the volume CT dose index
(CTDIvol) was recorded for images from the dose page pro-
vided by the CT. We did not calculate size-specific dose
estimates [14] because the phantom diameter was constant.

Assessment of objective image quality

The Hounsfield units of the liver parenchyma and the sur-
rounding water were measured by one of the authors, who is a
second-year radiology resident (A.E.), by placing circular
regions of interest (ROI). The size of the ROIs was 35 cm2

for both the liver parenchyma and the surrounding water. All
measurements were acquired three times, and a mean value
was calculated. The standard deviation of the Hounsfield units
of the liver parenchyma served as image noise. Contrast-to-
noise ratio (CNR) was calculated as (ROI (l)−ROI (w))/N
[ROI (l) = mean Hounsfield units of the liver parenchyma;
ROI (w) = mean Hounsfield units of the surrounding water;
N = mean image noise].

Assessment of low-contrast lesion detection and subjective
image quality

Three board-certified radiologists (G.B., T.H., M.K.) with 27,
8 and 4 years of experience in abdominal imaging analysed

the six CT data sets (80, 100 and 120 kVp with DC and IC
detector) independently on a high-definition liquid crystal
display monitor with a preset soft-tissue window for abdom-
inal imaging (width 400 HU, level 40 HU). The readers were
free to change the window width and level for analysis. They
were blinded to the number, position and diameter of the
lesions in addition to which detector was used and the tube
voltage. There were 19 axial images (5-mm thick) with one to
five simulated lesions and 32 images with no lesions. The
readers were asked to assess the diameter, position and grade
of conspicuity of every lesion on evaluation sheets. The
confidence was graduated in the following three categories:
1=maybe present; 2=most likely present; 3=definitely pres-
ent. Each reader also evaluated subjective image noise (grade
1=major, unacceptable; grade 2=substantial, above average;
grade 3=moderate, average; grade 4=minor, below average;
grade 5=absent) and image quality (grade 1=bad, no diagno-
sis possible; grade 2=poor, diagnostic confidence substantial-
ly reduced; grade 3=moderate, but sufficient for diagnosis;
grade 4=good; grade 5=excellent) for each data set on a 5-
point scale. The six CT data sets were reviewed in six separate
reading sessions, separated by a minimum of 1 week, in the
following order: (a) DC detector at 80 kVp, (b) IC detector at
80 kVp, (c) DC detector at 100 kVp, (d) IC detector at
100 kVp, (e) DC detector at 120 kVp and (f) IC detector at
120 kVp. The order of the reading was chosen to start with the
data set demonstrating the most difficult task and ending with
the data set representing the easiest task.

Statistical analysis

Marks made by readers in all six data sets were compared with
the real localization of the lesions according to the construc-
tion plan of the liver phantom. True-positive and false-positive
ratings by the three readers were analysed using the jackknife
alternative free-response receiver operational characteristic
(JAFROC) as described by Chakraborty [15]. This method
is capable of analysing multiple findings per image
including localization information, rewarding correct
marks and penalizing incorrect marks made by the
readers. Performance with each CT data set was char-
acterized by the area under the JAFROC curve (AUC).
Comparison of CT data sets included calculation of the
95 % confidence intervals (CI) for the differences be-
tween AUCs. The probability of detection for each
simulated lesion on the different CT series was pairwise
compared using the Wilcoxon matched pairs test. Anal-
ysis of variance with post hoc tests was used to com-
pare the objective quality data and subjective quality
ratings were compared by non-parametric analysis of vari-
ance. All tests other than JAFROC were done using the
Statistica software (Statsoft, Tulsa, OK). P values of less than
0.05 were considered as significant.
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Results

Radiation dose

The radiation dose between the two CTsystems equippedwith
different detectors was comparable within each tube voltage
selection (Table 1). The radiation dose decreased up to 36% at
100 kVp and up to 63% at 80 kVp compared to 120 kVp. The
application of the automatic tube current modulation resulted
in a slight increase of the effective tube current–time product
while decreasing the tube voltage from 120 to 80 kVp
(Table 1).

Objective image quality

The IC detector resulted in a substantial image noise reduction
and CNR increase compared with the DC detector at the same
tube voltage (Table 1). The image noise was 37.6, 15.0 and
8.3 % lower and the CNR was 90.9, 15.3 and 10.9 % higher
for the IC compared with the DC detector at 80, 100 and
120 kVp, respectively (P=0.023). The image noise was
25.7 % higher, and the CNR was 6.8 % lower with the IC
detector at 100 kVp compared with the DC detector at
120 kVp (P=0.0001 and 0.01, respectively).

Low-contrast lesion detection and subjective image quality

The detection rate of the hypodense liver lesions was higher
using the IC detector compared with the conventional detector
at 80 kVp (38.1 % vs. 17.2 %) and 100 kVp (57.0 % vs.
41.0 %) (Table 2). Similar results were seen for the lesion
detection rate for tube voltage of 120 kVp (62.2 % vs 60.7 %).
At 80 and 100 kVp, there was also a tendency for higher
detection rates for lesions with a smaller diameter and a lower

contrast value applying the IC detector compared with the
conventional detector (Table 3). The AUC of the IC detector
was significantly higher compared to the conventional detec-
tor at 80 and 100 kVp (P<0.05) (Tables 2 and 4). No signif-
icant difference was seen for the AUC value at 120 kVp
between the two detectors (P=0.879). Furthermore, there
was no significant difference in the AUC between the IC
detector at 80 kVp and the conventional detector at 100 kVp
(P=0.738) and between the IC detector at 100 kVp and the
conventional detector at 120 kVp (P=0.506). Differences
between readers’ performance, based on comparison of the
mean AUCs over all CT data sets, was not significant (P=
0.835). The mean conspicuity of the lesions was similar at all
tube voltages for both detectors (P=0.355–1.0; Table 2).

Subjective evaluation of the image noise and overall image
quality by the three independent readers showed a substan-
tially higher grading for the IC detector in all tested tube
voltages (Table 5). Subjective image noise and overall image
quality at 100 kVp with the IC detector was comparable to
120 kVp with the DC detector (Fig. 2).

Discussion

Obesity and particularly its co-morbidities will be an increas-
ing challenge for the health care systems of industrialized
countries in the future. As CT is a major tool in the diagnostic
work-up of secondary diseases in obese patients, the radiolog-
ical society (radiologists, technicians, medical physicists and
CT manufacturer) needs to be properly equipped to be able to
manage the known restrictions in CT of obese patients to
maintain diagnostic accuracy at lower radiation doses.

In the last few years, several technological developments
were introduced to reduce the radiation dose while maintain-
ing image quality. These technologies mostly focused on
software-based modifications, such as the automatic modula-
tion of the tube current or voltage and the reconstruction of CT
images. A recent study by Desai et al. [16] showed that
adaptive statistical iterative reconstruction (ASIR, GE
Healthcare) substantially improves image quality in obese
patients compared with filtered back projection (FBP), pro-
viding diagnostic-quality images in obese patients while re-
ducing the radiation dose by up to 31.5 % [16]. The drawback
of this study was that only the first level of a health technology
assessment [17], technical efficacy, was assessed. Another
recent investigation on iterative reconstruction technique for
obese patients (AIDR3D, Toshiba) [18] assessed not only the
technical efficacy but the diagnostic effectiveness as well,
which is the second level for health technology assessment.
Although quantitative image quality was substantially im-
proved by iterative reconstruction technique compared with
FBP, no improvement in low-contrast detectability was

Table 1 Data for effective tube current–time product, radiation dose and
objective image quality

Tube voltage and
detector type

Reference
mAs/effective mAs

CTDIvol
(mGy)

Image
noise (HU)

CNR

80 kVp

DC 150/310 6.1 51.3±2.5 2.2±0.1

IC 150/300 5.9 32.0±2.6 4.2±0.3

100 kVp

DC 150/257 10.6 24.7±1.5 5.9±0.3

IC 150/247 10.2 21.0±0 6.8±0

120 kVp

DC 150/241 16.3 16.7±0.6 7.3±0.2

IC 150/235 15.9 15.3±0.6 8.1±0.3

Image noise values are means of three measurements with standard
deviation

DC discrete circuit detector, IC integrated circuit detector, CTDIvol vol-
ume CT dose index
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observed [18]. Thus, improved quantitative values for image
quality assessment (e.g. image noise, CNR) are not necessar-
ily accompanied by improved lesion detection. However, this
important parameter should inevitably be evaluated when
reducing CT doses.

In addition to the ambition to improve image quality at the
software level, another fundamental strategy is technological
innovation at the hardware level. One component of the image
acquisition hardware represents the scanner’s detector. In our
liver phantom study, the IC detector showed a substantially
lower image noise and higher CNR, resulting in a substantial-
ly improved quantitative image quality compared with the
conventional detector at all three investigated tube voltages.
This finding is consistent with a previously published in vitro

and in vivo study by Morsbach et al. [19]. These authors
report an increasing noise reduction with increasing phantom
and patient size. The major limitations of the investigation are
that only the technical efficacy and not the diagnostic effec-
tiveness was assessed and single tube voltage of 120 kVp was
applied. In our investigation, we were able to demonstrate that
the IC detector reached a significantly higher lesion detection
rate of low-contrast lesions at 80 and 100 kVp compared with
conventional detector technology. The most interesting find-
ing of our investigation is the comparable low-contrast lesion
detectability between the IC detector at 100 kVp and the
conventional detector at 120 kVp. As a result, by lowering
the tube voltage from 120 to 100 kVp, a radiation dose
reduction of 37 % can be achieved while maintaining diag-
nostic accuracy. Because obese patients are known to receive
higher radiation doses compared with intermediate-sized pa-
tients, the IC detector has the potential to achieve substantial
dose reduction, thereby improving patient safety. At 120 kVp,
the IC detector did not deliver an added value in regards to the

Table 2 Data for detection of 45 simulated hypodense liver tumours from three readers

Tube voltage and detector type Conspicuity No. of TP No. of FP Overall sensitivity (%) AUC 95 % CI of AUC

80 kVp

DC 2.6±0.6 7.7 10.7 17.2 0.541 (0.463, 0.620)

IC 2.6±0.6 17.0 10.3 38.1 0.639 (0.540, 0.739)

100 kVp

DC 2.6±0.6 18.3 18.0 41.0 0.652 (0.547, 0.758)

IC 2.6±0.7 25.7 11.3 57.0 0.765 (0.678, 0.852)

120 kVp

DC 2.7±0.4 28.0 12.0 62.2 0.790 (0.712, 0.868)

IC 2.6±0.6 27.3 7.0 60.7 0.796 (0.722, 0.869)

Data are means of results from three independent readers. The conspicuity of the tumours was rated on a 3-point scale: 1, may be present; 2, most likely
present; 3, definitely present

DC discrete circuit detector, IC integrated circuit detector, TP true-positive findings, FP false-positive findings, TN true-negative findings, FN false-
negative findings, AUC area under the alternative free response operational characteristic curve

Table 3 Number of true-positive findings by contrast value and diameter
of the simulated tumours

Tube voltage and
detector type

Lesion-to-liver
contrast (HU)

Tumour diameter (mm)

10 25 50 5 10 15

80 kVp

DC
IC

1.0
1.3

2.3
5.0

4.3
10.7

0
1.0

1.3
7.0

6.3
9.0

100 kVp

DC
IC

2.7
5.3

5.3
9.7

10.3
10.7

0.7
1.0

7.0
11.3

10.7
13.3

120 kVp

DC
IC

7.7
6.3

10.0
10.0

10.3
11.0

0.7
1.0

12.3
12.0

15.0
14.3

Data were derived from reports of three independent and blinded readers.
The total number of simulated tumours for each lesion-to-liver contrast
value was 15 for each detector. The total number of simulated tumours for
each tumour diameter was 15 for each detector

DC discrete circuit detector, IC integrated circuit detector

Table 4 Comparison of performance with the various CT data sets based
on the JAFROC statistic

80 kVp 100 kVp 120 kVp

DC IC DC IC DC IC

80 kVp DC – – – – – –

IC 0.012 – – – – –

100 kVp DC 0.005 0.738 – – – –

IC <0.001 0.002 0.004 – – –

120 kVp DC <0.001 <0.001 0.001 0.506 – –

IC <0.001 <0.001 <0.001 0.414 0.879 –

Data are P values

DC discrete circuit detector, IC integrated circuit detector
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low-contrast lesion detectability and image quality compared
to the conventional detector.

Radiation dose optimization in the abdomen and pelvis is
particularly important because CT scans of the abdomen and
pelvis are not only the most frequently performed CT studies
but are also associated with highest radiation doses among all
types of CT scans [20]. About half of the overall radiation
exposure from CT scans is related to abdominal-pelvic CT
exams [20]. The high radiation doses in the abdomen and
pelvis are explained by the high attenuation of x-ray beam
by the abdominal-pelvic organs. In the current study, we
assessed the most challenging task in CT imaging: the

detection of small lesions with low contrast (5 mm lesions
with tumour-to-liver contrast of 15 HU). However, it is im-
portant to mention that high image quality is not necessary in
every abdominal-pelvic CTexamination. Although tasks such
as the detection of hepatic metastases in oncological imaging
require high image quality, numerous clinical tasks exist in
which less or reduced image quality is acceptable (e.g. ruling
out renal stones, CT angiography of the abdominal aorta).
Future clinical studies are necessary to assess the potential of
dose optimization in obese patients for clinical tasks in which
a reduced image quality is acceptable.

Recently, a general trend in CT imaging towards lowering
the tube potential below 120 kVp has occurred. The main
advantages of this technique are the increase in the Hounsfield
units of iodinated contrast material due to the augmented
photoelectric effect and decreased Compton scattering at low-
er tube voltages [21]. Two recent abdominal CT investiga-
tions, a phantom study and a clinical study, confirmed this
theory by demonstrating a greater Hounsfield units difference
between hypovascular and hypodense lesions and hepatic
parenchyma at lower tube voltages [22, 23]. The main draw-
back of low tube voltages is the increased image noise caused
by the reduced photon flux. To the best of our knowledge,
image quality and low-contrast lesion detection have not yet
been investigated at 100 kVp in obese patients. Thus, our
study is the first which demonstrates the potential use
of a 100-kVp tube voltage in obese patients undergoing
abdominal CT with the IC detector. Recently, high-
output x-ray tubes (up to 120 kW) that can achieve
tube current values up to 1,200 mA at low tube voltages have
become commercially available, thus allowing obese patients
to be scanned at lower tube voltages owing to a high tube
current–time product.

There were some limitations of our study. First, there was a
possible recall bias of the three readers in regard to the
detection of the simulated tumours. However, because the
reading sessions were separated by at least 1 week, the risk
of a recall bias is small. Second, our liver phantom was
simplified to mimic the enhancement condition of the hepatic
parenchyma and hypovascular liver tumours existing momen-
tarily during the portal venous phase. Our liver phantom,
however, did not model heterogeneous parenchymal enhance-
ment, distorted hepatic anatomy, hepatic steatosis or the dif-
ferent enhancing patterns of hepatic tumours. All these factors
can influence the detection of hepatic tumours, especially if
they are smaller than 1 cm. Because we were interested in the
relative differences of the sensitivity for lesion detection
among the different protocols, the impact of the phantom’s
simplicity can be almost neglected. Third, our liver phantom
had a cylindrical shape, which does not reflect geometry of the
abdomen. Differences in upper abdomen geometry can affect
the automatic tube current modulation and thus to some extent
the image quality. Finally, the number of simulated liver

Table 5 Data for subjective evaluation of image noise and image quality
from three readers

Tube voltage
and detector type

Image noise Overall quality

80 kVp R1 R2 R3 Mean R1 R2 R3 Mean

DC 1 1 1 1.0±0 1 1 1 1.0±0

IC 2 2 3 2.3±0.6 3 3 2 2.7±0.6

100 kVp

DC 2 2 2 2.0±0 2 3 2 2.3±0.6

IC 3 3 3 3.0±0 4 4 3 3.7±0.6

120 kVp

DC 4 3 3 3.3±0.6 4 4 3 3.7±0.6

IC 4 4 5 4.3±0.6 4 4 4 4.0±0

Image noise was rated on a five-point scale (1, major, unacceptable; 2,
substantial, above average; 3, moderate, average; 4, minor, below aver-
age; 5, absent). Image quality was also rated on a five-point scale (1, bad,
no diagnosis possible; 2, poor, diagnostic confidence substantially re-
duced; 3, moderate, but sufficient for diagnosis; 4, good; 5, excellent)

DC discrete circuit detector, IC integrated circuit detector

Fig. 2 Image shows the same three simulated hepatic tumours with a
diameter of 15 mm and three different tumour-to-liver contrast values
(10 HU (arrow 1), 25 HU (arrow 2) and 50 HU (arrow 3)) scanned with
three different tube voltages (80, 100 and 120 kVp) and two different CT
scanners (equipped with an IC (bottom row) and DC detector (top row)).
The same window settings are applied (window width, 400 HU; window
level, 40 HU). The tumour with a tumour-to-liver contrast value of 10HU
is not detected at 80 kVp with both detectors and at 100 kVp with the DC
detector. However, this lesion is detected at 100 kVp using the IC
detector. The image noise is substantially reduced with the IC detector
at all three tube voltages
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lesions was rather small but large enough to find significant
differences between the data sets.

In conclusion, our phantom study demonstrated the poten-
tial benefit of the novel IC detector in combination with a tube
voltage of 100 kVp for obese patients undergoing routine
abdominal CT during the portal venous phase. This technical
development resulted in similar subjective image quality and
low-contrast detectability at a radiation dose reduction of 37%
compared with a 120-kVp protocol. Nevertheless, a future
clinical study with obese patients is needed to verify if the
results of our phantom study might be extrapolated into clin-
ical practice.
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