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Dual-energy CT Aortography with
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Rationale and Objectives: Because many patients with aortic pathology also have compromised renal function, we wished to inves-
tigate dual-energy computed tomography (DECT) aortography with 50% reduced iodine dose compared to single-energy computed
tomography (SECT) aortography with standard iodine dose.

Materials and Methods: Fifty patients had DECT aortography with 50% reduced iodine dose. Thirty-four of these patients had prior
SECT aortography with standard iodine dose. DECT images were reconstructed at both 50 and 77 keV and were compared to SECT
120 kVp images. Reviewers measured aortic attenuation, image noise, and scored vascular enhancement. Signal-to-noise ratios (SNR)
and contrast-to-noise ratios (CNR) were calculated. Volume CT dose index was recorded.

Results: Mean iodine dose was 47 g for SECT and 24 g for DECT. Aortic attenuation was highest at reduced iodine dose DECT 50 keV
(570 ± 105 Hounsfield units [HU]) compared to 77 keV (239 ± 40 HU) or to standard iodine dose SECT 120 kVp (356 ± 69 HU) (P < 0.05).
Image noise was greatest at 50 keV compared to 77 keV and 120 kVp (P < 0.05) but was similar between 77 keV and 120 kVp (P > 0.05).
SNR and CNR were the same at 50 keV and 120 kVp (P > 0.05). Mean vascular enhancement scores were all above 3.0 (good, typical
enhancement). Volume CT dose index was 11.7 mGy for DECT and 11.8 mGy for SECT (P = 0.37).

Conclusions: DECT aortography with 50% reduced iodine reconstructed at 50 keV resulted in significantly greater aortic attenuation,
good subjective vascular enhancement, and comparable SNR and CNR compared to standard iodine dose SECT. DECT image noise
at 77 keV was similar to SECT at 120 kVp.
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INTRODUCTION

P atients with compromised renal function may be at
increased risk for iodinated contrast-induced ne-
phropathy (CIN) from computed tomography (CT)

aortography. Some authors have proposed that the size of this
risk is related to the size of the dose of intravenous iodine
(1–3). For this reason, a CT aortography technique that sub-
stantially reduced the dose of iodine without compromising
vascular enhancement might be advantageous.

Dual-energy CT (DECT) enables reconstruction of mono-
chromatic synthetic images at lower energies, which may
support iodine dose reduction. Because the x-ray absorption

of iodine increases near its k-edge (33.2 keV), DECT images
displayed at lower monochromatic energies have substantial-
ly increased intravascular attenuation. As a result, DECT
aortography performed with a reduced iodine dose and re-
constructed at lower monochromatic energies (40–50 keV)
may result in intravascular attenuation that is similar to that
seen in standard iodine dose single-energy CT (SECT) aor-
tography with 120 kVp polychromatic images. However, with
DECT at lower monochromatic energies, overall image noise
increases. To compensate, DECT images may also be recon-
structed from the same data set at higher monochromatic
energies (77 keV) resulting in much less image noise. These
additional higher energy DECT images may improve viewing
of nonvascular anatomy because the noise levels may be com-
parable to the noise in standard 120 kVp SECT aortography.

The purpose of this study was to compare DECT aortog-
raphy performed with a substantially reduced iodine dose to
SECT aortography performed with a standard iodine dose in
the same patient. We hypothesized that 50% reduced iodine
dose DECT aortography would result in similar measured
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attenuation in the aorta and similar subjective vascular en-
hancement when reconstructed at 50 keV compared to standard
iodine dose 120 kVp SECT aortography. We also hypoth-
esized that overall image noise in DECT reconstructed at
77 keV would be similar to overall image noise in SECT at
120 kVp.

MATERIALS AND METHODS

This prospective study received approval from our institu-
tional review board and was Health Information Portability
and Accountability Act (HIPAA) compliant.

Study Population

Patients with severe allergy to iodinated contrast material,
renal insufficiency (creatinine clearance of less than
40 mL/min/1.73 m2), pregnancy, age under 18 years, or a body
mass index (BMI) greater than 32 kg/m2 were not eligible
for this study. Over a 20-month period, we approached 66
consecutive eligible patients who had clinical orders for a CT
aortogram for evaluation of aortic aneurysm or stent graft. Nine
of the 66 patients declined to participate after the study was
explained. Fifty-seven patients agreed to participate and signed
the informed consent. Of these, seven patients had techni-
cally suboptimal examinations (contrast extravasation n = 1,
missed timing n = 6) and were excluded from the study anal-
ysis. The remaining 50 patients formed the study group (36
men and 14 women with a mean age of 67 ± 11 years; range
46–92 years). From these 50 study group patients, 34 had a
prior clinical SECT aortogram that utilized a standard iodine
dose (Fig 1).

CT Examination Parameters

All DECT examinations in the study group were performed
using a 64-channel multi detector computed tomography

(MDCT) scanner with rapid-switch dual-energy capability (Dis-
covery CT750 HD; GE Healthcare, Waukesha, WI). A SECT
examination on each patient was simulated on the scanner
console using our clinical standard parameters of 120 kVp tube
voltage and automated tube current modulation with a noise
index of 36 (0.625-mm slice). The scanner then proposed
several manufacturer preset DECT protocols using 80 kVp
and 140 kVp but which varied in tube current, gantry rota-
tion time, and scan field of view to provide a range of possible
radiation doses. From this list of preset protocols, the tech-
nologist selected a DECT examination protocol with a radiation
dose that best matched the volume CT dose index (CTDIvol)
of the simulated SECT examination for that patient. Other
examination parameters for the DECT study group and for
the prior clinical SECT aortograms are outlined in Table 1.
Aorta scanning for the DECT study group patients encom-
passed the chest (n = 9); chest and abdomen (n = 1); chest,
abdomen, and pelvis (n = 19); or abdomen and pelvis (n = 21).
Aorta scanning for the prior clinical SECT aortograms en-
compassed the chest (n = 5); chest and abdomen (n = 1); chest,
abdomen, and pelvis (n = 18); or abdomen and pelvis (n = 10).

Contrast Protocol

Our standard SECT aortogram clinical contrast protocol em-
ployed iohexol at 350 mgI/mL (Omnipaque 350; GE
Healthcare, Princeton, NJ). Volume and injection rates of
iohexol were weight based (six categories between 55 kg and
over 105 kg) and adjusted to Z-axis coverage of the aorta,
varying between 120 and 170 mL for volume and between
3.0 and 5.5 cc/s for rate.

To determine the volume of contrast that would achieve
a 50% iodine dose reduction for each DECT aortogram, we
used the following technique. For each study group patient
who had a prior SECT aortogram, we calculated the total
dose of iodine for that examination. We then calculated the

Figure 1. Flow chart of recruitment for
study group.
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volume of 270 mgI/mL iodixanol (Visipaque 270; GE Health-
care, Princeton, NJ) that would result in a 50% reduction in
total dose of iodine for the DECT aortogram. For each study
group patient who did not have a prior SECT aortogram,
we calculated the volume of 270 mgI/mL iodixanol con-
trast for DECT that would result in a 50% reduction in iodine
dose compared to our clinical standard SECT contrast pro-
tocol for that patient. For the DECT aortogram, the volume
of iodixanol calculated by either method was injected at a
rate that would result in equal time duration for the contrast
bolus compared to the prior aortogram or to the clinical
standard SECT aortogram for that patient. Scanning was ini-
tiated by bolus tracking software with a threshold of 50
Hounsfield units (HU) (SmartPrep; GE Healthcare, Wauke-
sha, WI). Contrast was administered through a power injector
followed by a 30-mL saline chaser (Stellant D; Medrad,
Warrendale, PA).

Image Reconstruction

Using spectral imaging software (Gemstone Spectral Imaging
Viewer; GE Healthcare, Waukesha, WI) on a postprocess-
ing workstation (GE Advantage Workstation 4.6; GE
Healthcare, Waukesha, WI), two series of monochromatic con-
tiguous 2.5 mm images from the arterial phase were
reconstructed at 50 keV and 77 keV in axial and coronal planes.
We chose 50 keV because our early experience and other
reports suggested high contrast-to-noise ratio (CNR) and renal
artery branch visualization compared to other monochro-
matic energy levels (4–7). We chose 77 keV because it has
been reported to be the closest in overall image appearance
to our clinical standard SECT 120 kVp images (4) (Figs 2 and
3). DECT images were de-identified and sent to a picture
archiving and communication system (PACS) (Centricity; GE
Healthcare, Chicago, IL). For the 34 prior SECT aortograms

performed with standard iodine dose, a series of polychro-
matic (120 kVp) images from only the arterial phase
reconstructed in the same planes at the same slice thickness
using 40% adaptive statistical iterative reconstruction were de-
identified and sent to PACS. These 84 CT aortogram
examinations were stored for review in a PACS research folder
as 134 series (50 each of two DECT series plus 34 SECT series).

Image Evaluation

DECT examinations (50 and 77 keV series viewed togeth-
er) and SECT examinations (120 kVp series) were mixed and
presented in a random order on PACS to the two reviewers
working independently at separate times in multiple sessions
over a 10-week period. One reviewer was a fellowship-
trained board-certified radiologist with 30 years’ experience
in abdominal CT and the other was a resident with 4 years
of experience. Although all examinations were de-identified,
reviewers could ascertain which examinations were the DECT
reduced iodine aortograms because of the number of series
and images available. Reviewers received standardized in-
structions and were trained on five examinations from five
patients not included in this study.

The senior reviewer objectively measured attenuation with
a circular region of interest (ROI) in psoas muscle and at up
to eight standardized locations from proximal to distal along
the aorta (depending on the Z-axis coverage of the scan). This
reviewer drew the ROIs as large as possible on a magnified
image encompassing at least two-thirds of the vessel lumen
avoiding plaque and artifact. The reviewer obtained and av-
eraged three measurements of image noise in air using an ROI
of at least 4 cm2 placed away from blankets or artifact.

All individual study aortic attenuation values were also re-
corded as being above or below two previously reported
clinically acceptable minimal intravascular thresholds for CT

TABLE 1. Acquisition and Postprocessing Parameters

DECT
n = 50

(50% Reduced Iodine)

Prior SECT
n = 34

(Standard Iodine)

Noise index (0.625 mm slice thickness) N/A 36
Detector collimation (mm) 0.625 0.625
Field of view (cm) 50 50
Pitch 1.375:1 1.375:1
Gantry rotation time (s) 0.5–1.0 0.5–1.0
Tube voltage (kVp) 80/140 rapid switching 120
Tube current (mA) Based on DECT preset protocol choice (mA range 375–640) ATCM (mA range 100–700)
Iodinated contrast material iodixanol (270 mgI/mL) iohexol (350 mgI/mL)
Reconstruction slice thickness (mm) 2.5 2.5
Reconstruction slice interval (mm) 2.5 2.5
Reconstruction kernel Standard Standard
Iterative reconstruction NA ASIR 40%

ASIR, adaptive statistical iterative reconstruction; ATCM, automatic tube current modulation; DECT, dual-energy computed tomography;
SECT, single-energy computed tomography.
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aortography (200 HU and 250 HU) (8,9). Signal-to-noise ratio
(SNR) and CNR were calculated using the following for-
mulas: SNR = ROIaorta/Noiseair and CNR = (ROIaorta − ROIpsoas

muscle/Noiseair). The displayed CTDIvol for the arterial phase
was recorded.

Each of the two reviewers subjectively scored aortic en-
hancement, brachiocephalic vascular enhancement, and
abdominal aortic side branch enhancement (celiac, superior
mesenteric artery (SMA), and renal arteries) separately on the
same four-point scale: (1) poor, barely perceptible, variable
enhancement, nondiagnostic; (2) moderate, suboptimal en-
hancement; (3) good, typical clinical enhancement; and (4)
excellent, dense and uniform enhancement. In addition, the
reviewers subjectively scored overall image noise as (1) major,

impedes confidence in diagnosis, nondiagnostic; (2) moder-
ate, diagnosis possible; (3) minor, typical clinical scan; and (4)
excellent, minimal noise.

Statistical Analysis

Continuous measures were summarized using means and stan-
dard deviations. Categorical data were summarized using counts
and percentages. One-way analysis of variance (ANOVA) with
Tukey post hoc pairwise comparisons was used to evaluate
differences in attenuation and noise measurements across energy
series. A P value <0.05 was considered statistically signifi-
cant. The analysis for this investigation was generated using
SAS 9.3 software (SAS Institute Inc., Cary, NC).

Figure 2. 72-year-old man for evaluation of an endograft. (a) 2.5 mm axial computed tomography (CT) reconstructions of dual-energy CT
(DECT) study group aortogram performed with 26 g of iodine reconstructed at 50 keV (aorta attenuation, 670 Hounsfield units [HU]; noise,
21 HU), (b) the same DECT examination reconstructed at 77 keV (aorta attenuation, 277 HU; noise, 12 HU), and (c) a prior single-energy
CT (SECT) on the same patient performed with 52 g of iodine at 120 kVp (aorta attenuation, 336 HU; noise, 15 HU).

Figure 3. 76-year-old man for evaluation of endograft placement. (a) 2.5 mm coronal computed tomography (CT) reconstructions of dual-
energy CT (DECT) study group aortogram performed with 21 g of iodine reconstructed at 50 keV (aorta attenuation, 494 Hounsfield units
[HU]; noise, 18 HU), (b) the same DECT reconstructed at 77 keV (aorta attenuation, 260 HU; noise, 14 HU), and (c) a prior single-energy CT
(SECT) performed with 42 g of iodine at 120 kVp (aorta attenuation, 379 HU; noise, 14 HU).
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RESULTS

Time between the 34 prior SECT standard iodine aortograms
and associated DECT reduced iodine aortograms averaged 13
months. There was no significant change in body weight
between these two CT examinations: BMI was 26.12 kg/m2

for the SECT before examinations and was 25.43 kg/m2 for
DECT study group examinations (P = 0.3794). The average
iodine dose for the prior SECT aortograms was 47 ± 5 g and

for the DECT study group examinations was 24 ± 2 g, a 49%
reduction (P < 0.001). The injection rate of contrast ranged
from 4 to 5 mL/s (mean 4.8 mL/s) for the prior SECT stan-
dard iodine dose examinations and from 2 to 4 mL/s (mean
3.4 mL/s) for the DECT study group examinations.

Objective Measurements

Mean aorta HU attenuation for the DECT reduced iodine
dose 50 keV series was 138% greater than for the 77 keV series
and 60% greater than for the SECT standard iodine dose
120 kVp series. The aortic attenuation in each of these series
was statistically different from the other two series (P < 0.001)
(Table 2). Noise in air was significantly greater for the 50 keV
series compared to the 77 keV or the 120 kVp series (P < 0.05),
whereas noise at 77 keV and 120 kVp were statistically the
same. Mean noise in air for the 50 keV series was 82% greater
than mean noise in air for the 77 keV series and 67% greater
than for the 120 kVp series (P < 0.05). There was no signif-
icant difference in the mean CNR and SNR between the
50 keV series and the 120 kVp series. Both CNR and SNR
for the 50 keV series were statistically greater than that for
the 77 keV series (P < 0.05) (Figs 2 and 3).

Figure 4 depicts mean HU attenuation for each standard-
ized measurement location along the aorta from proximal to
distal locations for each series. There was no statistical dif-
ference among any of the aortic locations at each energy level,
with less than 20 HU change in the mean along the aorta
from proximal to distal locations.

Comparing DECT reduced iodine HU attenuation in the
aorta at 50 keV to published minimal clinically acceptable

TABLE 2. Attenuation and Noise Measurements for DECT
50% Reduced Iodine Aortograms and Prior SECT Standard
Iodine Aortogram

Study Group DECT
Reduced Iodine

Aortogram (n = 50)

Prior SECT
Standard Iodine

Aortogram (n = 34)

50 keV 77 keV 120 kVp

Aorta HU 570 ± 105a 239 ± 40 356 ± 69
Noise (air) 20 ± 4b 11 ± 2e 12 ± 3
CNR 26 ± 8c 17 ± 5 27 ± 10
SNR 30 ± 9d 22 ± 5 32 ± 11

CNR, contrast-to-noise ratio; DECT, dual-energy computed to-
mography; HU, Hounsfield units; SECT, single-energy computed
tomography.
Data are means ± standard deviations.

a Value significantly greater (P < 0.05) than 77 keV and 120 kVp.
b Value statistically greater (P < 0.05) than 77 keV and 120 kVp.
c Value statistically greater (P < 0.05) than 77 keV.
d Value statistically greater than 77 keV.
e Value not statistically different from 120 kVp (P = 0.06).

Figure 4. Graph displaying the mean attenuation of the aorta in eight proximal to distal locations for reduced iodine dual-energy com-
puted tomography (DECT) reconstructed at 50 keV and 77 keV and for standard iodine single-energy CT (SECT) reconstructed at 120 kVp.
Region of interest (ROI) 1 = at the level of the right pulmonary artery in the ascending aorta; ROI 2 = at the mid-aortic arch; ROI 3 = at the
level of the right inferior pulmonary vein in the descending aorta; ROI 4 = at the level of the diaphragmatic hiatus; ROI 5 = at the level of the
renal arteries; ROI 6 = above the bifurcation of the aorta; ROI 7 = at the level of the right mid-common iliac artery; and ROI 8 = at the level
of the left mid-common iliac artery. Note relative uniformity of mean aortic attenuation from proximal to distal locations for each energy
level. Note also that the relative differences in aortic attenuation among the energy levels are maintained from proximal to distal locations.
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attenuation thresholds of 200 HU and 250 HU; 0% and 1% of
the HU measurements at all locations along the aorta were below
those thresholds respectively. At 77 keV, 22% and 58% of the
HU measurements along the aorta were below those thresh-
olds. For SECT standard iodine at 120 kVp, 2% and 10% of
the HU measurements were below those thresholds (Table 3).

Subjective Image Evaluation

Combined reviewer subjective enhancement scores are out-
lined in Table 4. A similar high proportion of enhancement
scores of 3 (good, typical clinical enhancement) plus 4 (ex-
cellent, dense and uniform enhancement) (90–97%) was noted

for both the DECT reduced iodine dose series (50 keV, 77 keV)
and for the SECT standard iodine dose series (120 kVp). All
three series had mean subjective enhancement scores above
3.0. For subjective overall image noise scores, a higher pro-
portion of score of 2 (moderate noise, diagnosis possible) and
a mean score below 3.0 (minor noise, typical clinical scan)
was noted for the 50 keV series (2.6) compared to 77 keV
series (3.0) or 120 kVp series (3.1).

Radiation Dose

There was no significant difference in the mean radiation dose
between the DECT reduced iodine dose examinations

TABLE 3. Summary of Attenuation Measurements Below Clinical Minimum Attenuation Thresholds of 200 HU and 250 HU for
DECT Reduced Iodine Study Group Examinations and for Prior SECT Standard Iodine Examinations

Location

Study Group DECT Reduced
Iodine Aortogram (n = 50)

Prior SECT Standard
Iodine Aortogram (n = 34)

50 keV 77 keV 120 kVp

HU < 200 HU < 250 HU < 200 HU < 250 HU < 200 HU < 250

ROI 1 0/29 (0%) 0/29 (0%) 2/29 (7%) 18/29 (62%) 1/24 (4%) 2/24 (8%)
ROI 2 0/29 (0%) 0/29 (0%) 5/29 (17%) 18/29 (62%) 2/24 (8%) 2/24 (8%)
ROI 3 0/29 (0%) 0/29 (0%) 4/29 (14%) 19/29 (66%) 0/24 (0%) 2/24 (8%)
ROI 4 0/50 (0%) 0/50 (0%) 13/50 (26%) 26/50 (52%) 1/34 (3%) 6/34 (18%)
ROI 5 0/50 (0%) 0/50 (0%) 12/50 (24%) 24/50 (48%) 1/34 (3%) 6/34 (18%)
ROI 6 0/40 (0%) 0/45 (0%) 11/40 (28%) 19/40 (48%) 0/28 (0%) 2/28 (7%)
ROI 7 0/40 (0%) 3/40 (8%) 11/40 (28%) 29/40 (73%) 0/28 (0%) 3/28 (11%)
ROI 8 0/40 (0%) 1/40 (3%) 11/40 (28%) 24/40 (60%) 0/28 (0%) 0/28 (0%)

0/307 (0%) 4/307 (1%) 69/307 (22%) 177/307 (58%) 5/224 (2%) 23/224 (10%)

DECT, dual-energy computed tomography; HU, Hounsfield units; ROI, region of interest; SECT, single-energy computed tomography.
ROI 1 = at the level of the right pulmonary artery in the ascending aorta; ROI 2 = at the mid-aortic arch; ROI 3 = at the level of the right
inferior pulmonary vein in the descending aorta; ROI 4 = at the level of the diaphragmatic hiatus; ROI 5 = at the level of the renal arteries;
ROI 6 = above the bifurcation of the aorta; ROI 7 = at the level of the right mid-common iliac artery; and ROI 8 = at the level of the left mid-
common iliac artery.

TABLE 4. Summary of Subjective Scores and Means for Two Reviewers Combined

1 (Worst) 2 3 4 (Best) Mean Score

Aortic enhancement
50 keV 0/100 (0%) 6/100 (6%) 62/100 (62%) 32/100 (32%) 3.3
77 keV 0/100 (0%) 6/100 (6%) 74/100 (74%) 20/100 (20%) 3.1
120 kVp 0/68 (0%) 2/68 (3%) 34/68 (50%) 32/68 (47%) 3.4
Brachiocephalic enhancement
50 keV 0/58 (0%) 2/58 (3%) 43/58 (77%) 11/58 (20%) 3.1
77 keV 0/58 (0%) 2/58 (3%) 47/58 (84%) 6/58 (11%) 3.1
120 kVp 0/48 (0%) 2/48 (4%) 27/48 (56%) 19/48 (40%) 3.4
Abdominal aortic side branch enhancement
50 keV 0/90 (0%) 7/90 (8%) 60/90 (67%) 23/90 (26%) 3.2
77 keV 0/90 (0%) 9/90 (10%) 62/90 (69%) 19/90 (21%) 3.1
120 kVp 0/60 (0%) 1/60 (2%) 30/60 (50%) 29/60 (48%) 3.5
Overall image noise
50 keV 0/100 (0%) 40/100 (40%) 59/100 (59%) 1/100 (1%) 2.6
77 keV 0/100 (0%) 7/100 (7%) 88/100 (88%) 5/100 (5%) 3.0
120 kVp 0/68 (0%) 6/68 (9%) 51/68 (75%) 11/68 (16%) 3.1

Data are counts with percentages in parentheses.
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(CTDIvol = 11.7 ± 4 mGy) and the prior single-energy stan-
dard iodine dose examinations (CTDIvol = 11.8 ± 4 mGy)
(P = 0.37). For DECT reduced iodine dose examinations, mean
DLP in the chest (n = 9) was 432 mGy-cm (range 381–
538); in the chest and abdomen (n = 1) was 570 mGy-cm;
in the chest, abdomen, and pelvis (n = 19) was 618 mGy-
cm (range 381–970); and in the abdomen and pelvis (n = 21)
was 747 mGy-cm (range 501–936). For prior clinical SECT
aortograms, mean DLP in the chest (n = 5) was 387 mGy-
cm (range 242–538); in the chest and abdomen (n = 1) was
554 mGy-cm; in the chest, abdomen, and pelvis (n = 18) was
726 mGy-cm (range 389–970); and in the abdomen and pelvis
(n = 10) was 740 mGy-cm (range 429–936).

DISCUSSION

Some patients being studied for aortic pathology with CT aor-
tography may also have compromised renal function. Whether
there is a dose relationship between injected intravenous io-
dinated contrast and CIN in patients with renal function
compromise is controversial (10–12). However, some re-
search has suggested increasing probability of CIN with
increasing iodine dose (1–3). For this reason, reduction of total
iodine dose during CT aortography may be desirable.

Based on our early experience plus published reports, we
hypothesized that a 50% reduction in iodine dose combined
with DECT images reconstructed at a lower keV might result
in clinically acceptable aortic attenuation (13,14). Rather than
using different patients as matched controls, we chose prior
SECT examinations in 34 of these patients for comparison
to minimize patient-related variables such as body size, cardiac
output, and vascular anatomy. To target a 50% reduction in
iodine dose for DECT, we used a calculated smaller volume
of less concentrated contrast (270 mgI/mL versus 350 mgI/mL)
injected at a slower rate but for the same time duration as
the SECT.

Results from this study suggest that DECT aorta HU mea-
surements from images reconstructed at 50 keV with a 49%
reduced iodine dose had average aortic attenuation measure-
ments significantly greater than the standard iodine dose SECT
aortic attenuation measurements at 120 kVp while achiev-
ing similar CNR and SNR. The greatest mean aortic
attenuation was achieved at 50 keV, whereas at 77 keV mea-
sured image noise was comparable to image noise at 120 kVp.
This combination of two different keV image series created
from a single DECT data set may provide both the in-
creased attenuation vascular assessment at 50 keV and the typical
clinical noise levels for nonvascular structure assessment at
77 keV. For each of the three energy levels, mean aortic at-
tenuation at each ROI was uniform and consistent from
proximal to distal locations (Fig 4). Mean radiation dose was
the same for both DECT and SECT.

Previous authors have reported that SECT aortography
can be accomplished with reduced iodine dose by lowering
tube voltage (15,16). These studies suggest that reduced
iodine dose SECT with low kVp achieves good vascular

attenuation but at the expense of increased image noise.
Other authors have investigated DECT aortography with
reduced iodine dose as we did in this investigation. Carrascosa
et al. randomized patients to receive either 120 kVp SECT
with a standard iodine dose or DECT with varying degrees
of iodine dose reduction (7). They found that up to 60%
iodine dose reduction with DECT reconstructed at 50–
60 keV resulted in similar aortic attenuation, image noise,
SNR, and image quality compared to SECT with a stan-
dard iodine dose. Although our results were similar, instead
of comparing DECT to randomized SECT examinations in
different patients, we compared DECT to prior SECT
examinations in the same patient. He et al. compared image
quality in abdominal CT angiography between DECT
using a 300 mg/mL contrast agent to SECT using a 370 mg/mL
contrast agent (17). Although the iodine dose reduction was
modest, these authors reported greater vascular attenuation,
SNR, CNR, and qualitative image scores for DECT com-
pared to SECT. They reported significantly higher radiation
dose with the DECT. In our investigation, we selected
DECT parameters to keep the radiation dose similar between
DECT and SECT. We also compared the DECT images to
those from a prior SECT in the same patient to minimize
patient-related variables such as body size.

This investigation has several limitations. First, our results
were limited to assessment of intravascular attenuation and of
image noise in the arterial phase when scan parameters were
selected to match radiation dose between DECT and SECT.
Second, we looked at a limited number of beam energy levels
and iodine doses with a single injection protocol for each tech-
nique (DECT and SECT). We limited dual energy
reconstructions to two keV levels for a clinically efficient work-
flow. Third, we did not look at diagnostic accuracy but rather
limited the scope of this investigation to the assessment of aortic
intravascular attenuation and image noise. Fourth, we limited
this initial investigation to patients with BMI under 32 kg/m2

because of the known impact on dual-energy image quality
at higher BMI levels.

In conclusion, DECT aortography with 49% reduced iodine
dose reconstructed at 50 keV resulted in significantly greater
aortic attenuation, good subjective vascular enhancement, and
comparable SNR and CNR compared to standard iodine dose
SECT. DECT aortography reconstructed at 77 keV resulted
in image noise that was similar to SECT at 120 kVp. These
findings may be relevant when considering CT aortography
in patients with compromised renal function.
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