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Abstract
Background: We aimed to evaluate size changes of the
thoracic aorta during the cardiac cycle with dynamic
computed tomographic angiography (CTA) at specific
anatomic landmarks in patients who previously under-
went ascending aorta repair because of type A dissec-
tion, and to correlate aortic wall motion with several
cardiovascular risk factors. Methods: From December
2008 to December 2010, 18 patients (14 men and 4
women, mean age 64 � 12 years) with previous aortic
repair underwent electrocardiography-gated CTA fol-
low-up. Aortic systolic and diastolic diameter and
cross-sectional area were measured at 4 levels: 1 cm
proximal (level A) and 1 (B), 3 (C), and 10 cm (D) distal
to the origin of the left subclavian artery. Results
were assessed according to age and presence of
diabetes, hypertension, and smoking. Results: This
morpho-functional evaluation of aortic wall motion
demonstrated a significant influence (P < 0.05) of hy-
pertension at level A and D and diabetes at level D.
Smoking had a borderline significance at level C and D.
No significant correlation with age was evident, with
results not significantly different in patients < 55 and
> 55 years. Conclusions: Smoking, diabetes, and hyper-
tension play a role in impairing aortic size variations.
These variations might predict wall structural altera-
tions due to cardiovascular risk factors before they

become morphologically evident. This might influence
timing of surveillance following repair of acute dissec-
tion, allowing it to be specifically tailored for any single
subject. Copyright © 2013 Science International Corp.
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Introduction

Among aortic diseases, dissection is relatively com-
mon, with an incidence of 2.9 cases/100,000 persons
per year, its natural history being characterized by
high early and late mortality rates [1]. As confirmed by
recent guidelines [2], urgent surgical repair is the gold
standard for treatment of dissection involving the
ascending aorta (AA) (Stanford type A), and the sug-
gested imaging techniques for preoperative and post-
operative evaluation in this setting are computed to-
mographic angiography (CTA) or magnetic resonance
(MR) angiography [2]. Standard imaging techniques,
like computed tomography, give a complete diagnos-
tic work-up, but cannot measure dynamic, pulse-
associated changes of the aortic geometry, resulting
in sizing failures.
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During the cardiac cycle, the thoracic aorta has the
important role to reduce pulse pressure, smooth pe-
ripheral blood flow, and enhance the efficacy of the
entire cardiovascular system; its abnormalities may
result in several cardiovascular diseases [3]. Further-
more, aortic elasticity is extensively accepted as an
independent predictor of adverse cardiovascular out-
comes at an early stage [4]. Hence, the evaluation of
aortic elasticity noninvasively appears of great inter-
est. With the development and application of dynamic
imaging techniques such as electrocardiography
(ECG)-triggered CTA and MR angiography, it has be-
come possible to study the aortic motion and disten-
tion during the cardiac cycle [5,6].

The aim of this study was to utilize ECG-gated CTA
to examine thoracic aortic motion during the cardiac
cycle at specific anatomic landmarks in patients who
previously have undergone AA surgery for type A
dissection. First, diameter and cross-sectional area
changes were analyzed at different levels; second, a
correlation between several cardiovascular risk factors
such as smoking, diabetes, hypertension, and age and
aortic wall motion was done to gain a new insight into
elastic properties of the thoracic aorta in order to
possibly give such patients a tailored follow-up.

Materials and Methods

A series of patients who had previously undergone AA
repair for acute Stanford type A dissection were studied using
dynamic CTA. This study was approved by each institutional
review board, and written informed consent was obtained
from each patient before performing the investigation.

Patient Data
From December 2008 to December 2010, 44 patients un-

derwent surgery because of Stanford type A aortic dissection.
Among them, 18 patients, selected because of no extension of
dissection to the arch or descending aorta, were examined
with ECG-gated CTA and included in the study. The clinical
characteristics are summarized in Table 1. There were 14 men
(78%) and 4 women (22%), with a mean age of 64 � 12 years;
dividing them into two age groups (� 55 and � 55 years), 12
(67%) were � 55 years. All were in sinus rhythm; 7 patients
(39%) had diabetes controlled with oral therapy, 10 (56%) had
hypertension (defined as a systolic pressure �140 mm Hg and
a diastolic pressure � 90 mm Hg) treated with beta-blockers, 6
(33%) were smokers, and 2 (11%) had dyslipidemia. Two pa-
tients (11%) had undergone aortic valve replacement for valve
regurgitation prior to acute aortic dissection. No patient had
chronic pulmonary disease or extracardiac arteriopathy.

Operative Data
At first presentation, all patients were affected by Stanford

type A acute aortic dissection and underwent emergency op-
eration. The procedures performed are listed in Table 1: 11
(61%) had replacement of the aortic valve and AA with coro-
nary artery reimplantation, 3 (17%) had AA repair and coronary
artery bypass grafting, 2 (11%) had AA and hemiarch repair,
and 2 (11%) had simple AA repair.

Follow-up
Patients undergoing repair of an acute aortic dissection are

usually assessed clinically and by CTA or MR angiography at
discharge and then 1, 3, 6, and 12 months after surgery and, if
stable, annually thereafter [2]. In the present series, follow-up
ranged from January 2010 to December 2011, while ECG-gated
CTA was performed at a mean interval of 12.2 � 1.7 months
from operation.

Image Acquisition
Our CTA (Light-Speed VCT 64, GE Healthcare, Milwaukee,

WI, USA) protocol has been described previously [7].
Using retrospective ECG-gating, reconstruction of at least

10 series synchronized with the cardiac cycle (0-90% of R-R
time with steps of 10%) was obtained. Transaxial images were
reconstructed using a slice thickness of 0.625 mm and 0.625
increments. The data were then transferred to a dedicated
workstation (Advantage Workstation 4.3, GE Healthcare, Mil-

Table 1. Summary of Preoperative Characteristics and Opera-
tive Details

Number of
patients � 18 %

Clinical characteristics
Male/female 14/4
Diabetes 7 39
Hypertension 10 56
Smoking 6 33
Mean age (years) 64 � 12
Age range (years) 47-83
Age � 55 yr 6 33
Age � 55 yr 12 67
Sinus rhythm 18 100
Dyslipidemia 2 11
Previous heart surgery 2 11
COPD
Extracardiac arteriopathy

Type of operation
Composite graft 11 61
AA replacement � CABG 3 17
AA � hemiarch replacement 2 11
AA replacement 2 11

COPD, chronic obstructive pulmonary disease; AA, Ascending aorta; CABG, coronary

artery bypass grafting.
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waukee, WI, USA) for postprocessing. We used multiplanar
reconstruction of the thoracic aorta in each ECG-gated series
and a specific program for the automatic recognition of the
contrasted vessel lumen for evaluating diameter, circumfer-
ence, and area of the thoracic aorta in the different phases of
the cardiac cycle, using manual correction when necessary.
According to the protocol used [7], data acquisition was ob-
tained at a heart rate � 65 beats per minute for best temporal
resolution; to obtain this, beta-blockers were administered
when required.

Four anatomical levels were selected to evaluate aortic size
changes: 1 cm proximal to the origin of the left subclavian
artery (level A), and 1 cm (level B), 3 cm (level C), and 10 cm
distal to the left subclavian artery (level D), as shown in Figure
1. The measurements were done by two observers who per-
formed the segmentation twice for calculation of intraobserver
and interobserver repeatability. After segmentation of the aor-
tic lumen in each cardiac phase, diameter and area changes
over the cardiac cycle were measured. Diameter and cross-
sectional area changes were considered as the difference be-
tween minimum and maximum size during the cardiac cycle,
measured between the outer walls of the aorta (adventitia to
adventitia) at any level, in a reconstructed plane perpendicular
to the vessel centerline. Additionally, data were assessed for
the presence of diabetes, hypertension, smoking, and age,
dividing the study population into two groups, those � 55
years and those older.

Data Analysis
Statistical analysis was performed using the software SPSS

11.5 (SPSS Inc, Chicago, IL, USA) and GraphPad PRISM version
4.0 (GraphPad, San Diego, CA, USA). All data on diameter and
cross-sectional area are presented as mean � standard devia-
tion (SD) and categorical variables are expressed as number

and percentage. To test normal distribution, the Kolmogorov-
Smirnov test was used. To analyze statistical differences be-
tween minimum and maximum diameters and areas during
R-R interval at each level in each patient, paired sample T-test
was applied. To evaluate the role of different cardiovascular risk
factors on diameters and area variations, Student’s T-test for
unpaired data was used. A p-value � 0.05 was considered statis-
tically significant. The intraobserver and interobserver repeatabil-
ity was analyzed with Bland and Altman’s [8,9] comparison
method. All the measurements demonstrated good repeatability.

Results

Mean Aortic Diameter
The results are shown in Table 2 and in Figure 2.

The mean aortic diameters demonstrated statistically
significant change (P � 0.05) during the cardiac cycle
at each anatomical landmark. We found a mean
change of 5.5% at level A (range 0-10.3; SD 3.3, with
absolute change of 1.6 � 1.03 mm), 5.2% at level B
(range 8-8.8; SD 2.8, with absolute difference of 1.4 �
0.7 mm), 5.1% at level C (range 1.7-8.6; SD 2.06, absolute
change 1.6 � 0.7 mm), and 5.8% at level D (range 0-18.1;
SD 5.7, absolute difference 2 � 2.3 mm). Comparison of
the intraobserver diameter measurements revealed a
mean bias of 0.19 mm, while the interobserver diameter
measurements showed a mean bias of 0.08 mm.

Mean Aortic Area
The results are shown in Table 2 and in Figure 3.

The mean aortic area changes were statistically signif-
icant (P � 0.05) during the cardiac cycle at each
anatomical landmark. Considering area changes dur-
ing the cardiac cycle, the mean change was 8.3% at
level A (range 0.6-16.9; SD 5.6, absolute value 56 �
44.7 mm2), 8.4% at level B (range 1.1-15.4; SD 4.9, with
absolute change of 49.9 � 35.9 mm2), 19.6% 3 cm at
level C (range 3-65; SD 20.8, with absolute difference
of 189.4 � 274 mm2), and 11.7% at level D (range
1.8-29.2; SD 9.7, absolute difference 97.2 � 105 mm2).

Comparison of the intraobserver area measure-
ments revealed a mean bias of 4.07 mm2, while the
interobserver area measurements demonstrated a
mean bias of 1.91 mm2.

Evaluation of Cardiovascular Risk Factors
The results are shown in Tables 3 and 4. According to

patient age, no statistical difference was observed, either
in aortic diameter or in aortic area changes. The only
significant data were the change in aortic percentage

Figure 1. Anatomical levels: 1 cm proximal (level A), 1 cm
(level B), 3 cm (level C), and 10 cm distal to left subclavian
artery (level D).
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area at level D, being 19.4 � 11% the change rate in
patients � 55 years and 7.9 � 6.8% in those � 55 years.

Considering diabetes, there were significant differ-
ences at level D, both for diameter and area change. In
diabetic patients, at level D, the absolute diameter
change was 3.7 � 3 mm and the percentage change
was 10.4 � 6.8%. In nondiabetic patients these values
were 0.9 � 0.7 mm and 2.9 � 2%, respectively, reach-
ing a p-value of 0.05 for absolute diameter change and
0.03 for percentage change. The percentage area
change differences reached a p-value of 0.04, being
21.5 � 12.8% of the percentage area change in dia-
betics and 8.5 � 6.4% in nondiabetics.

As for hypertension, at level A, hypertensive pa-
tients had a mean aortic diameter modification of
1.1 � 0.9 mm and a percentage change of 3.8 � 3.3%,
while in nonhypertensive patients the same measure-
ments revealed 2.2 � 0.8 mm of mean diameter and
7.8 � 2% of percentage change (P � 0.01). At level D,
mean diameter change was 0.7 � 0.4 mm in hyper-
tensives and 3.6 � 2.8 mm in nonhypertensives (P �
0.02). At this level, percentage diameter change was
2.8 � 1.9% in hypertensives and 9.5 � 6.7% in non-
hypertensives (P � 0.03).

In tobacco smokers, a borderline significance was
evident at level C and D for aortic area change. At level
C there was a mean aortic area change of 29.6 � 12.5
mm2 in smokers and 303.7 � 317.9 mm2 in nonsmokers
(P � 0.06) with a percentage area change, respectively,
of 6.2 � 2.7% and 29.2 � 23% (P � 0.04). At level D,
mean area modification was 30.1 � 14.5 mm2 in the smok-
ers group and 145.1 � 116.9 mm2 in the other (P � 0.04)
group, while percentage area change was 6.2 � 3.9% in
smokers and 15.7 � 10.9% in nonsmokers (P � 0.06).

Discussion

The present feasibility study was intended to eval-
uate aortic size changes in order to characterize type
A dissection in a time-resolved method, obtaining
morphological and functional information at the same
time, which could be useful to achieve possible indi-
cators of the course of the disease. Our results, even
though they were derived from a small patient sam-
ple, show that there is a correlation between aortic
size modification and some cardiovascular risk factors
and that their impact is different at different anatom-
ical levels. These data, even if obtained from a differ-
ent subset of patients (dissected aorta), confirm otherTa
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observations from the literature [10–13], providing
further information on the dynamic behavior of the
aorta and focusing on specific risk factors not analyzed
before, such as diabetes and smoking.

With the development and application of dynamic
imaging techniques such as ECG-triggered CTA and
MR angiography, it has become possible to study the
aortic motion and distention during the cardiac cycle

[5,6]. Several studies showed significant aortic disten-
tion at important landmarks in the abdominal, ascend-
ing, and descending thoracic aorta [5,6,14,15].

van Herwaarden et al. [5] studied aortic distention
using ECG-triggered MR angiography, showing that in
patients with atherosclerotic aneurysm disease, the
aortic dimensions at the level of and proximal to the
aneurysm neck change during the cardiac cycle. Muhs

Figure 2. A histogram showing mean diameter during cardiac cycle at different anatomical levels. SD, systolic diameter; DD,
diastolic diameter.

Figure 3. A histogram showing mean area during cardiac cycle at different anatomical levels. SA, systolic area; DA, diastolic area.

Original Research Article 239

Aorta, October 2013 Volume 1, Issue 5: 235–243



et al. [6] used dynamic CTA to demonstrate changes in
thoracic aortic diameter in a patient with abdominal
aortic aneurysm. According to their findings, the na-
tive aorta exhibits significant pulsation with each
heart cycle, and this could have major implications for
endograft efficacy and durability. van Prehn et al. [14]
evaluated pulsatility and motion along the AA using
ECG-triggered CTA. They demonstrated that the dy-
namics of the AA and the arch vessels were impres-
sive: diameter and area change and center of mass
movement of the AA were determined in 15 patients

at surgically relevant anatomical levels. They showed
significant size change at all levels, with the biggest
pulsatility 5 mm distal to the coronary arteries. Such
results should be taken into consideration when de-
signing new branched or fenestrated endografts for
aortic arch repair, since they could influence ultimate
clinical success. Furthermore, the same group re-
ported in 2009 [15] the use of dynamic CTA in pre- and
postoperative thoracic endovascular aneurysm repair
(TEVAR) patients, finding significant distention of the
aortic arch and descending aorta during the cardiac

Table 3. Relation Between Aortic Diameter and Area Changes With Age and Presence of Diabetes

Mean � SD Age � 55 yr AGE � 55 yr p DIAB n-DIAB P

DIAM. CH. (mm) A 1.7 � 0.3 1.6 � 1.3 n.s. 1.8 � 0.5 1.5 � 1.3 n.s.
% DIAM. CH. 5 � 3.9 6.3 � 1.1 n.s. 6.7 � 1.6 4.7 � 3.9 n.s.
AREA CH. (mm2) 65.2 � 27 51.9 � 52.6 n.s. 48.1 � 23.6 58.5 � 50.8 n.s.
% AREA CH. 11.5 � 4.4 6.7 � 5.7 n.s. 9.1 � 4.6 8 � 6.2 n.s.
DIAM. CH. (mm) B 1.2 � 0.9 1.8 � 0.7 n.s. 1.5 � 0.6 1.3 � 0.8 n.s.
% DIAM. CH. 4.6 � 3.3 5.4 � 2.6 n.s. 5.6 � 2.2 4.9 � 3.2 n.s.
AREA CH. (mm2) 53.2 � 27.5 48.2 � 41.1 n.s. 36.4 � 12.4 54.4 � 40.5 n.s.
% AREA CH. 10.3 � 5 7.5 � 4.8 n.s. 6.7 � 1.4 9 � 5.5 n.s.
DIAM. CH. (mm) C 1.4 � 0.4 1.7 � 0.8 n.s. 1.6 � 0.5 1.6 � 0.8 n.s.
% DIAM. CH. 4.4 � 2.3 5.5 � 2 n.s. 4.6 � 2.1 5.4 � 2 n.s.
AREA CH. (mm2) 395.6 � 419.1 86.4 � 79.1 n.s. 507.9 � 433.8 83.3 � 74.1 n.s.
% AREA CH. 34.9 � 30.7 12 � 8.6 n.s. 42.1 � 33.7 12.1 � 7.7 n.s.
DIAM. CH. (mm) D 3.8 � 3.4 1.1 � 0.6 n.s. 3.7 � 3 0.9 � 0.7 0.05
% DIAM. CH. 10.3 � 8.1 3.6 � 2 n.s. 10.4 � 6.8 2.9 � 2 0.03
AREA CH. (mm2) 170 � 150.4 60.8 � 55.7 n.s. 209.7 � 156.7 59.7 � 52 n.s.
% AREA CH. 19.4 � 11 7.9 � 6.8 0.05 21.5 � 12.8 8.5 � 6.4 0.04

SD, standard deviation; DIAM, diameter; CH, change; DIAB, diabetic; n-DIAB, non-diabetic; A, B, C, D, aortic levels (see text). n.s. � not significant; p � 0.05 was considered significant.

Table 4. Relation Between Aortic Diameter and Area Changes With Hypertension and Smoking History

Mean � SD HT n-HT p Smoking No smoking p

DIAM. CH. (mm) A 1.1 � 0.9 2.2 � 0.8 0.01 1.1 � 0.7 1.8 � 1.1 n.s.
% DIAM. CH. 3.8 � 3.3 7.8 � 2 0.01 4.1 � 2.8 6.1 � 3.4 n.s.
AREA CH. (mm2) 36.1 � 33.8 75.8 � 48.1 n.s. 44.9 � 34.4 63.9 � 52 n.s.
% AREA CH. 5.8 � 5.9 10.7 � 4.5 n.s. 7.5 � 6.1 9 � 5.7 n.s.
DIAM. CH. (mm) B 1.4 � 0.7 1.3 � 0.8 n.s. 1.4 � 0.9 1.4 � 0.7 n.s.
% DIAM. CH. 5.5 � 3 4.7 � 2.6 n.s. 5.5 � 3.8 5 � 2.3 n.s.
AREA CH. (mm2) 48.2 � 33 55.5 � 41.7 n.s. 43.8 � 34.9 54.2 � 38.7 n.s.
% AREA CH. 9.2 � 5.9 7.6 � 4 n.s. 8.3 � 6.3 8.5 � 4.1 n.s.
DIAM. CH. (mm) C 1.4 � 0.6 1.8 � 0.8 n.s. 1.2 � 0.5 1.7 � 0.7 n.s.
% DIAM. CH. 5.2 � 1.9 5 � 2.4 n.s. 4.8 � 1.9 5.2 � 2.2 n.s.
AREA CH. (mm2) 53.9 � 39.4 325.1 � 345.7 n.s. 29.6 � 12.5 303.7 � 317.9 0.06
% AREA CH. 10.3 � 6.1 29 � 26.5 n.s. 6.2 � 2.7 29.2 � 23 0.04
DIAM. CH. (mm) D 0.7 � 0.4 3.6 � 2.8 0.02 0.9 � 0.6 2.6 � 2.7 n.s.
% DIAM. CH. 2.8 � 1.9 9.5 � 6.7 0.03 3.5 � 2.4 7 � 6.6 n.s.
AREA CH. (mm2) 64.3 � 61.7 130.1 � 133.6 n.s. 30.1 � 14.5 145.1 � 116.9 0.04
% AREA CH. 9.9 � 7.4 13.6 � 12 n.s. 6.2 � 3.9 15.7 � 10.9 0.06

SD, standard deviation; DIAM, diameter; CH, change; HT, hypertensive; n-HT, nonhypertensive; A, B, C, D, aortic levels (see text). n.s. � not significant; p � 0.05 was considered significant.
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cycle, before and after TEVAR. In other reports, similar
observations were made using M-mode ultrasound
and intravascular ultrasound [16,17].

Focusing on cardiovascular risk factors, our data
have shown that smoking has an influence on aortic
stiffness at level C and D, even if at the latter level the
statistical significance is borderline. At levels A and B,
smoking shows no impact. This indicates and seems to
confirm, at least in part, that tobacco smoking causes
endothelial dysfunction decreasing flow-mediated va-
sodilatation [18]. In our patient subset, diabetes has a
role on aortic wall motion at level D, but no signifi-
cance is reached at more proximal levels. Further data
might reinforce this finding, suggesting a different
ultrastructural action of glucose at different levels of
thoracic aorta. Should this be the case, such data might
justify a more aggressive antidiabetic therapy in patients
who previously underwent aortic operations on the as-
cending aorta, in order to prevent subsequent ultrastruc-
tural damage of the aortic wall and disease progression
beyond the site of the original repair.

Our measurements showed that hypertension had
a major impact on levels A and D, confirming that it is
one of the most important risk factors for aortic stiff-
ness [10,19]. It must be underlined that all of our
patients were treated with beta-blockers, which could
also influence aortic plasticity [20,21]. However, close
CT follow-up and aggressive treatment appear indi-
cated to prevent possible progression of the aortic
lesions in hypertensive patients.

Our data did not reveal any significant correlation
between aortic wall motion and age. These findings
differ from those present in the literature [11,19,22] and
might be due to the small sample size. Ganten et al.
[11] showed an age-dependent decrease of aortic
wall elasticity using ECG-CTA. Metafratzi et al. [19],
in a MR-study, showed that aortic distensibility de-
creased with age and was correlated with various
diseases, such as hypertension and atherosclerosis.
More recently, Li et al. [22] evaluated 56 healthy
patients using dynamic CTA showing an age-
dependent decrease of elasticity of the thoracic
aorta, considered as due to the natural aging of
such vessels.

The most frequently employed modalities for study-
ing the aorta are CTA or MR angiography with 3-di-
mensional reconstruction which, however, give only
static images of the aorta undergoing natural dynamic

changes during the cardiac cycle [23]. Several tech-
niques have been suggested to measure elastic prop-
erties of the aorta. These include pulse-wave velocity
measurement employing either MR-velocity analysis
[24] or Doppler ultrasound (DUS) [25], which monitor
change of vessel cross-sectional area between systole
and diastole. Among different proposed techniques,
DUS is a simple and convenient method, but it is
operator dependent and suffers from the difficulty of
imaging all the parts of the aorta in a single view.
Furthermore, the visualization during DUS can be in-
fluenced by the adjacent structures, particularly by
bowel gas. In contrast, MR can be more objective than
DUS and more useful in evaluation of vessel wall
motion during the cardiac cycle [23], but its availability
is limited, the acquisition of several pulse sequences
increases the scan time, and monitoring of unstable
patients can be difficult. Finally, the spatial resolution
of MRI is currently inferior to that of CTA [11,22].
Therefore, although it causes radiation exposure, CTA
is still the preferred method to screen aortic patholo-
gies. With ECG-triggered CTA, original patient data can
be reconstructed retrospectively during diastole, sys-
tole, or anywhere in between, and functional assess-
ment can be obtained without additional radiation
exposure or further examinations.

In conclusion, our results demonstrate that smok-
ing, diabetes, and hypertension reduce aortic wall
motion in patients who have undergone repair for
acute aortic dissection when measured with dynamic
CTA at specific anatomical landmarks. Despite the fact
that our results are preliminary and based on a small
sample size, representing the main limitation of the
study, we believe they allow additional insight to be
gained in the knowledge of aortic wall dynamics.
Evaluation of aortic distensibility and stiffness might
be useful to predict wall structural alterations due to
the influence of cardiovascular risk factors, such as
atherosclerosis, smoking, or diabetes, before they be-
come morphologically apparent. The correlation be-
tween aortic distensibility and the clinical features of
each patient could suggest different timing of surveil-
lance, tailored and designed for each subject after repair
of aortic dissection, together with more aggressive treat-
ment of specific cardiovascular risk factors.

Comment on this Article or Ask a Question
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EDITOR’S COMMENTS AND QUESTIONS

Editor’s Comments:
The authors are to be congratulated on a prelimi-

nary foray into engineering assessment of the dis-
sected aorta with CT imaging.

Editor’s Questions:

1. You do not measure distensibility. You are
measuring only dimensional change. BP in sys-
tole and diastole is needed to measure disten-
sibility. It could be that the differences in di-
mensional change are all consequent to
pressure differences between groups. Please
comment.

It is correct that differences in dimensions could be
due to variations of blood pressure. Indeed, such
findings have been observed also in healthy sub-
jects. We have confirmed what was observed also
by others (included in our Reference list), but we
think all these data are not only useful to study
aortic elasticity but also to determine their morpho-
functional significance. For example, it is important
to understand whether specific risk factors may
influence aortic wall rigidity or influence stent sizing
in patients undergoing endovascular treatment.
2. What did you expect to find in this study? How

did you anticipate that the groups would differ
in their properties?

What we expected to find was the potential influ-
ence of risk factors (such as diabetes, smoking, etc.)
on aortic wall rigidity.
3. Why did you choose patients post dissection

repair? Why not look at non-dissected aneu-
rysms?

This particular group of patients was selected be-
cause most studies in the literature do not consider
patients with aortic dissection.

4. What do you make of the direction of the size
changes (diabetics expanded more, smokers
and hypertensives less)?

Different risk factors had an influence on aortic sizes
at different levels. These preliminary findings may
be partly unclear and should be verified with further
studies on a larger patient sample. In general, they
should indicate the need for a more aggressive
medical therapy and change of life style.
5. Why did you perform so many composite

grafts for acute dissection?
The high percentage of composite grafts may be
explained by the fact that some of the patients had
a diseased aortic valve; in others with significant
aortic insufficiency, the surgeons most likely did not
have enough experience at that time with aortic
valve repair or with aortic remodeling or resuspen-
sion techniques.
6. Why did some patients have CABG? How did

you know CABG was indicated?
Three patients had CABG because of dissection
causing detachment of the right coronary ostium.
7. Did you check for gender differences in size

change? If so, please provide results.
We did not check for gender differences because of
the small number of patients and significant sex
differences (males � 14, females � 4).
8. What is the spatial resolution of the CT scan?

You are looking to measure size changes of
about 1 mm. Is this really feasible and reliable?

The spatial resolution of the CAT scan used is � 0.5
mm; thus, a variation of 1 mm may be detected.
9. It is highly speculative at this point to say that

we can predict aortic behavior based on size
change data. Please comment.

We agree that such a conclusion is highly specula-
tive. For this reason we have stressed the fact that
our results must be verified on a larger patient
sample.
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