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Abstract

Background: Coarctation of the aorta is the most frequent congenital anomaly of the thoracic aorta.
It's severity depend on pressure gradient across coarctation site that has been shown to be correlated
with antomical structure alternation in the aorta. The aim of this work was to quantify the extent of
coarctation of the aorta by utilizing the anatomical characteristics determined on 320 slice multi-
detector computed tomography angiography.

Methods: This prospective work was performed on 50 individuals (29 males and 21 females) aged
from 1 day to 29 years old, with clinical criteria of patients known and suspected aortic coarctation or
presented with other cardiac anomalies by echocardiography. By computed tomography the diameter of
aorta at coarctation site and at diaphragm were measured, four ratios were calculated; coarctation area /
body surface area ratio, diameter of aortic coarctation / diameter of descending aorta ratio, coarctation
diameter / height ratio and coarctation diameter / weight ratio.

Results: By statistical correlation, multi-slice CT could classify the severity of aortic coarctation by
indexing aortic coarctation area to patient body surface area with sensitivity 95.65%, specificity
92.86% and cut off value <23.8 mm?.

Conclusions: The anatomical characteristics derived from computed tomography angiography can
assess the extent of aortic coarctation, suggesting that it is important to take into account both the
anatomical alterations at the CoA sites and the patient's development.

Keywords: Anatomic parameters, aortic coarctation, congenital heart diseases, multi- detector
computed tomography angiography

Introduction

Globally, the prevalence of congenital heart disease (CHD) is close to 9 per 1000 newborns.
Aortic coarctation is a frequent kind of congenital cardiovascular disorder that affects 1 in
every 3000 live births and is diagnosed in 5-8% individuals with congenital cardiovascular
disorders. It may manifest alone or in conjunction with a number of other heart and vascular
defects, including ventricular septal defect, bicuspid aortic valve, patent ductus arteriosus,
and aortic arch hypoplasia [* 21,

A discrete or extended stenosis in the aorta, often near the isthmus, with numerous levels of
severity is what is known as coarctation of the aorta. Hypertension of the upper body and a
decreased supply of blood to the lower limbs are the results of the increased flow resistance
that develops. In order to determine if a repair is necessary and if the repair was effective or
not, the pressure gradient, the differences in pressure across the coarctation, is often
employed 11,

To choose the optimal course of therapy for each patient, a thorough morphological and
functioning evaluation of the aortic arch is necessary. Imaging is frequently required for
aortic coarctation diagnosis, as is measuring of the pressure gradient across the coarctation to
assess its severity. Accurate measurements may be made using an oximetry run acquired
during cardiac catheterization. In several clinical instances, however, non-invasive imaging
such as multi-detector CT angiography with multi-planar and 3-D methods is the approach of
decision, prior to or instead of invasive angiography evaluation.
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Cardiac catheterization is no longer employed in these
instances. Whenever the pressure gradient at rest is larger
than 20 mmHg, surgical procedures are necessary.
Therefore, for efficient therapy planning, knowledge of the
degree of aortic coarctation is essential [ 7,

It was recently demonstrated that the pressure gradient
brought on by coarctation corresponds to changes in the
aorta's anatomical structure, Anatomical variables by
themselves, however, might be misleading, Therefore, a
trustworthy evaluation of the degree of coarctation might be
accomplished by combining both physical characteristics
and demographic data representing body development (such
as height, age, and weight) (&9,

The aim of this work was to quantify the extent of the aortic
coarctation by using the anatomical features measured on
320 slice multi-detector computed tomography angiography.

Materials and Methods

This prospective work was performed on 50 individuals (29
males and 21 females) aged from 1 day to 29 years old, with
clinical criteria of patients known or strongly suspected
aortic coarctation in echocardiography, presented with other
cardiac anomalies by echocardiography and computed
tomography angiography with incidentally discovered aortic
coarctation, patients who undergo surgical intervention with
suspected re-coarctation.

The study was done from January 2022 and January 2023
following Tanta University Hospitals, Egypt's medical
ethics committee has approved. The participant's relatives
provided written permission after being properly briefed.
Exclusion criteria were patients with no previous
echocardiographic examination, history of renal problems
(serum creatinine higher than 1.5 mg /dL) or severe allergic
response to iodinated-contrast media.

Before making the proper care plans, every participant who
had aortic coarctation suspected or confirmed had MSCT
angiography of their hearts and great vessels to verify the
diagnosis or resolve particular anatomic problems generated
by equivocal echocardiogram findings.

Parents were properly questioned about their child's history,
and patient demographic information, such as height, age,
weight, and body surface area (BSA), was also gathered.
Preparing the patient: A right upper limb vein (38 instances)
or a lower limb peripheral vein (12 cases) were both used to
insert an intravenous cannula. Chloral hydrate (n=44; 50-
100 mg/kg; maximum dosage, 2000 mg) or intravenous
midazolam (n=2) (0.05-0.1 mg/kg) were used to sedate the
46 individuals below the age of 4 years. Elderly patients
(n=4) were capable of totally suspend breathing and were
responding effectively to verbal reassurance.

CT Examination' Technique: The Aquilion One, a 320-row
multidetector CT scanner from Toshiba Medical Systems in
Otawara, Japan, was used to scan the patients.

Following using alcohol to prepare the skin, ECG electrodes
were placed on the chest wall. The ECG trace was observed
to confirm that the R wave, which served as the scan trigger,
had a satisfactory amplitude.

A scanogram (frontal & lateral views) was acquired. Non-
ionic, non-diluted contrast substance (Omnipaque 300,
Nycomed, Amersham) has been administered via the
peripherally introduced IV cannula utilising dual-syringe
mechanical power injector (Stellant D, Medrad, Indianola,
PA, USA) via flow rate 1-1.5 ml/sec raised to 3 ml/sec in
elder children and 5-6 ml/sec in adults. The amount of
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contrast was estimated based on body weight, with a 2
ml/kg maximum dosage. All scans were carried out in a
cranio-caudal  orientation  using  weight-based CT
parameters. A single-phase retrospective ECG gated CTA
volume scan was used on the participants, with a rotation
time of 0.35 seconds and tube voltages starting at 80 kV and
increasing to 100-120 kV for two elder children and adults.
prior to the inspection was over, the image's quality was
assessed. Following the examination, the dose-length
product (DLP) was acquired for the purpose of evaluating
the radiation dosage, and the participant remained under
monitoring until the sedation had subsided.

No extravasation or response of contrast, in any way, ever
happened throughout the multi-slice CT angiography
evaluation.

In a slice with a thickness of 0.5 mm, full volumes were
reconstituted. Multi-detector CT (MDCT) scan after
processing was carried out using a specialist workstation
(Vitrea Fx, vital imaging, USA). Heart abnormalities were
visualised using maximum intensity projections (MIP),
multiplanar (MPR), 3-D volume rendering (VR), and curved
planar reformations (CPR).

Reformation planes: a line was projected onto one of the
transverse sections to ensure that the resulting MPR pictures
were parallel to the projected line and perpendicular to the
transverse plane. For measuring vessels precisely, thin MPR
pictures are employed.

The size of the primary pulmonary arteries and thoracic
aorta has been assessed using curved planar imaging.

VR acquired during bone removal. The volume-rendering
approach proved effective for showing structures that run
oblique or parallel to the transverse plane, in addition, for
showing how the extra-cardiac arteries are related to one
another and for visualising the pulmonary and systemic
venous drainage. It also serves as the surgery's route plan.
The assimilation of sections in a volume slab may
sometimes provide a clearer view of peripheral arteries and
airways in CT scans, which are taken at their standard
section thickness and then merged to form "slabs" that are
thicker in comparison.

Image analysis

The narrowest diameter of aorta at coarctation site and the
aortic diameter at diaphragm were measured.

Four ratios were calculated: coarctation area / body surface
area (BSA) ratio, diameter of aortic coarctation / diameter of
descending aorta ratio (CoA / DAO0), coarctation diameter /
height ratio, coarctation diameter / weight ratio. The
anatomic and segmental/sequential approaches were used to
evaluate the images, excluding other cardiac abnormalities.

Assessments: Heart: Size and shape of the heart chambers,
the existence of intra-cardiac mass or thrombus or effusions
in the pericardium, interatrial septum: detection if intact or
with  ASD (type, size), interventricular septum:
detection if intact or with VSD (type, size), and ventriculo-
arterial concordance/discordance, atrio-ventricular
concordance / discordance.

Aortaz: Ormal, tiny, enlarged, or right or left ventricle.
Left- or right-sided, tiny or big, interrupted, double, or
hypoplastic, branched out, typical or bovine arch, abnormal
right subclavian artery, or abnormal left subclavian artery
are all aspects of the aortic arch.
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Origin, typical, dilated, tiny, atretic, confluence are all
aspects of the pulmonary arteries. dilated bronchial arteries
or significant pulmonary-collaterals. Size and drainage
abnormalities of the pulmonary veins. Systemic venous
drainage: draining from the left superior venae cavae and
the inferior venae cavae. Coronary arteries; correctly or
incorrectly evaluated, including their origin, course, and
anomalies. Each participant's dose-length product was
noted. The findings of the dosage-length product multiplied
by the conversion factor were utilized to calculate the
cardiac CTA effective dose [0 11,

The CTDI phantom was 36 cm in size. varied age groups
have varied specific dosage length-product conversion
coefficients: A conversion coefficient of 0.039mSv/(mGy-
cm) is applied to children under the age of four; Between 4
months and 1 year the conversion coefficient is 0.026 mSv/
(mGy-cm), 0.018 mSv/(mGy-cm) is applied to children
between the ages of one and six; and 0.014 Sv/(mGy-cm) is
applied to children above the age of six 12 131,

Statistical analysis: Statistical analysis was done by SPSS
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V.20. Quantitative variables were presented as mean and
standard deviation (SD), range (minimum and maximum)
and median. Qualitative variables were presented as number
and percentage (%). For categorical variables, Chi-square
test was used. Pearson correlation between CoA diameter,
AAD (Aorta at diaphragm diameter) and patient's
demographic information and anatomical features between
the mild CoA and severe CoA groups was also done.
Receiver-operating  characteristic curve (ROC) was
performed to determine the cutoff value of coarctation area /
BSA, coarctation diameter/ height and coarctation diameter/
weight to predict severity of aortic coarctation a two tailed P
value < 0.05 was considered significant.

Results

Among all 50 patients, aortic coarctation was diagnosed
correctly by MSCT through axial, multiplanar and three-
dimensional images with 100% sensitivity.
Echocardiography failed in the accurate diagnosis of
coarctation of aorta in 13 cases with sensitivity 74%.

Table 1: Criteria of age & gender, presenting symptoms, Percentage of collaterals detected by MSCT of 50 cases with coarctation of aorta.
Detection of associated intracardiac and extra-cardiac anomalies by MSCT. Number & percentage of cases of aortic coarctation detected by
echocardiography & MSCT

Parameters No.
Sex Male 29 (58%)
Female 21 (42%)
Less than month 19 (38%)
1 month - < 4months 16 (32%)
Age 4 month - < 12 months 7 (14%)
12 months - <4 years 4 (8%)
More than 4 years 4 (8%)
Median (IQR) 1.67 (0.70-5.0)
Presenting symptoms
Cyanosis 16 (32%)
Murmur 14 (28%)
Dyspnea 15 (30%)
Headache 3 (6%)
Hypertension 2 (4%)
Palpitation 3 (6%)
Poor feeding 3 (6%)
Associated intra-cardiac anomaly diagnosed by MSCT
ASD 10 (20%)
VSD 5 (10%)
ASD & VSD 13 (26%)
Patent foramen ovale. 2 (4%)
Ventricular hypertrophy 22 (44%)
Dilated atria 9 (18%)
DORV 2 (4%)
None 18 (36%)
Associated extra-cardiac anomaly diagnosed by MSCT
Patent ductus arteriosus 18 (36%)
Arch hypoplasia 10 (20%)
Persistent left SVC 8 (16%)
Hypoplastic ascending aorta 2 (4%)
Aortic arch branching variants 3 (6%)
TGA 1 (2%)
Dilated pulmonary artery 21 (42%)
Situs ambiguous (polysplenia) 2 (4%)
None 15 (30%)
Absent 42 (84%)
Collaterals by MSCT Present 8 (16%)
] _ Echo 37 (74%)
Detection of coarctation MSCT 50 (100%)

Data are presented as number (percentage), MSCT: Multi-slice computed tomography, IQR: Interquartile range, ASD: Atrial septal defect,
VSD: ventricular septal defect, DORV: double outlet right ventricle, TGA: transposition of great vessels, SVC: Superior vena cava.
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Demographic characteristics were adjusted to the obtained coarctation diameter to validate their applicability in classifying
coarctation severity.

Table 2: Demographic data, classification of the suitable cases according to severity of coarctation by echo, aortic measurements of the
suitable cases (n = 37) as regard coarctation diameter and area, Descriptive statistics of indexed anatomic variables to aortic measurements
between mild & severe coarctation patients, Mean absorbed and effective radiation doses in different age groups of the study population

Severity of coarctation by echo No P
Mild (Pressure gradient < 20 mmHg) 14 (37.8%) -
Severe (Pressure gradient > 20 mmHg) 23 (62.2%) -
Sex Male 24 (%) -
Female 13 (%) -
Age (months) 1.33 (0.67-4.0) -
Height (cm) 57.0 (49.0-62.0) -
Weight (Kg) 4.30 (3.70-5.60) -
BSA (mm2) 0.25 (0.22-0.30) -
Coarctation area (mm?) 5.0(2.20-4.0) -
Coarctation diameter (mm) 3.0(4.0-8.0) -
Severity by echo -
. Mild< 20 mmHg (n = 14) 35.17+11.52 x
Coarctation area / BSA Severe> 20 mmHg (n = 23) 15614591 <0.001
. . . Mild< 20 mmHg (n = 14) 0.06 *
Coarctation diameter/ height Severe> 20 mmHg (0 = 23) 0.04 <0.001
L Mild< 20 mmHg (n = 14) 0.56+0.07 *
Coarctation diameter/ Dao Severe> 20 mmHg (n = 23) 0374011 <0.001
. . . Mild< 20 mmHg (n = 14) 0.78+0.23 .
Coarctation diameter/ weight Severe> 20 mmHg (0 = 23) 05020 20 <0.001
. . Mild< 20 mmHg (n = 14) 2.38
Coarctation diameter/ age Severe> 20 mmHg (n = 23) 135 0.066
Radiation dose evaluation
_ Dose length produce (mGy-cm) 75.97+30.85
< 4 months N=33 Effective dose (mSv) 2.91+1.19
) _ Dose length produce (mGy-cm) 115.26+19.49
= 4 - <12 months N=9 Effective dose (mSv) 3.25+0.40 -
i _ Dose length produce (mGy-cm) 164.52+17.09
=12 months - < 6 years N=4 Effective dose (mSv) 2.81+0.34
_ Dose length produce (mGy-cm) 1697.50+£1415.16
= 6 years N=4 Effective dose (MSv) 23.76+19.82
_ Dose length produce (mGy-cm) 219.85+563.70 i
Total N=50 Effective dose (mSv) 4.63+7.58

Data are presented as mean £SD or number (percentage) or median IQR, BSA: body surface area statistically significant at p< 0.05

A ROC analysis was performed for each set of And by using CoA / patient height, it revealed sensitivity
morphometric and hemodynamic data. A p-value of < 0.05 95.65%, specificity 78.57% and AUC of 0.972 with cut off

was statistically significant. It revealed sensitivity 95.65%, value < 0.05 mm. While using CoA / patient weight it
specificity 92.86% and AUC of 0.994 using CoA area / revealed sensitivity 91.30%, specificity 85.71% and AUC of
BSA with cut off value <23.8 mm?. 0.891 with cut off value < 0.66 mm.
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Fig 1: ROC curve for coarctation area / BSA, coarctation diameter/ height and coarctation diameter/ weight to predict severity of aortic coarctation
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Case 1l

Female patient aged 11 days with height of 47 cm, weight of
2.5 Kg & BSA of 0.18 m? and clinical history of dyspnea at
rest. Echocardiography was done and showed focal aortic
narrowing just beyond the site of PDA, univentricular heart
and normal relationship of great vessels, then referred for
further assessment of aortic anomaly.

Cardiac CT angiography findings: Aorta arises posterior to
MPA from the morphological RV, hypoplastic ascending
aorta measures 1.8 mm, left sided aortic arch with normal
branching pattern showing mild post ductal focal aortic arch
coarctation, coarctation diameter = 3 mm & Coarctation
area = 6 mm2.Aneurysmal dilated MPA that arises normally
from the morphological RV; main pulmonary artery

https://www.radiologypaper.com

measures 19 mm, right pulmonary artery measures 6 mm,
left pulmonary artery measures 5.5 mm. Heart: situs solitus
with levocardia, atrioventricular connection: Only one
single ventricular chamber is identified connected to right
atrium through single atrioventricular valve, ventriculo-
arterial connection: DORV, markedly dilated right atrium
and morphological right ventricle with atretic left ventricle,
intact inter-atrial septum. Sizable tubular PDA connecting
aortic isthmus with MPA,; aortic end measures 3.2 mm &
pulmonary end measures 4.5 mm Systemic veins: Superior
vena cava and Inferior vena cava drain normally into right
atrium. From our results coarctation area / body surface area
=33.3, coarctation diameter/ height =.06 & coarctation
diameter/ weight = 1.2, so considered as mild case. Figure 2
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Fig 2: Oblique MPR images with MIP showing mild post ductal aortic coarctation (A), aortic coarctation diameter of 3 mm (B), aortic
coarctation area of 6 mm? (C). D) hypoplastic ascending aorta, E) single ventricular chamber. aneurysmally dilated main pulmonary artery
(F), dilated both right and left pulmonary arteries (G & H). 3D-Volume rendering MSCT images showing hypoplastic ascending aorta (1),

PDA with post ductal aortic coarctation and aneurysmally dilated MPA (J & K)

Case 2

Male patient aged 20 days with height of 50 cm, weight of
4.3 Kg & BSA of 0.24 m? and clinical history of cyanosis
while feeding. Echocardiography was done and showed
diffuse hypoplasia of aortic arch with focal aortic
narrowing, small PDA, two muscular VSDs and mildly
dilated LV, then referred for further assessment of aortic
anomaly.

Cardiac CT angiography findings: Aorta arises anteriorly
and to the right side of MPA from the morphological RV,
left sided aortic arch with showing long segment of tubular
hypoplasia distal to innominate artery down to aortic
isthmus with severe focal aortic coarctation at aortic isthmus
itself, coarctation diameter = 2.3 mm & Coarctation area = 4
mm?, left vertebral artery arise directly form aortic arch

(normal variant). MPA arises posteriorly to left side of aorta
from the morphological LV with dilated caliber, main
pulmonary artery measures 18 mm, right pulmonary artery
measures 7.5 mm, left pulmonary artery measures 7 mm.
Heart: Situs solitus with levocardia, atrioventricular
connection: concordant, ventriculo-arterial connection:
Discordant (TGA), large muscular VSD measures 32 x 15
mm, intact inter-atrial septum, markedly dilated right
ventricle. Funnel shaped PDA connecting aortic isthmus
with MPA; aortic end measures 3.3 mm & pulmonary end
measures 2 mm. Systemic veins: SVC and IVC drains
normally into right atrium. From our results coarctation area
/ body surface area =16.6, coarctation diameter/ height =
.04, coarctation diameter/ weight = .53, so considered as
severe case. Figure 3
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Fig 3: Oblique MPR images with MIP showing severe form of aortic coarctation, PDA & dilated MPA (A), aortic coarctation diameter of
2.3 mm (B), aortic coarctation area of 4 mm? (C). Dilated main pulmonary artery and its branches D & E), Oblique MPR images (F) four
chambers view showing large VSD, (G) showing transposition of aorta and MPA. H& 1) 3D-Volume rendering MSCT images showing
hypoplastic aortic arch with ductal aortic coarctation and PDA with dilated MPA. Note left vertebral artery arise directly form aortic arch

Discussion

A localised or long-segment constriction of the aorta, often
at the aortic isthmus, is known as coarctation of the aorta
(CoA). It typically occurs alongside with other cardiac
anomalies. Long-term consequences might include left
ventricular failure, arterial hypertension, or the development
of aortic and cerebral aneurysms (141,

ECG gated acquisition was employed in the present
investigation using a 320-slice scanner with a low dose of
radiation protocol of 80 kV in 46 individuals and 100 kV in
4 elderly individuals with automated mAs adaptation. In a
subsequent investigation, Shehata et al. used CT with 128
detectors with retrospectively ECG-gating, and this result
was substantially decreased [°1. Showed an additional
dosage decrease to 0.8 £0.39mSv, which they attribute to
the use of prospectively ECG gating. In addition,
Chandrashekhar et al. 16 noted that just 20 children in their
research group had access to the radiation dosage for cardiac
catheter angiography, and that this dose ranged from 4.2
mSv to 12 mSv, an amount that is significantly greater than
that required for 64 MDCT.

Based on the recent research, in regards to image
interpretations, axial, multiplanar, and 3D pictures had
100% sensitivity in properly diagnosing all coarctations.
The sensitivity of MDCT angiography for the diagnosis of
coarctation of the aorta is 100%, and that's greater than that
of Doppler echocardiography (74%), in 13 cases where
echocardiography failed to accurately diagnose coarctation
of the aorta, that was diagnosed afterwards via MDCT.
While Omnia et al. 1 found that 100% of coarctations
could be accurately detected by multiplanar and 3D
imaging, which was a better sensitivity than Doppler
echocardiography (91%). ECG-gated MDCT angiography,
according to Goo et al. 8 may effectively display the

anatomical specifics and shape of the intracardiac
abnormality. Interatrial and interventricular septal defects
may be seen clearly using MDCT angiography. More care
must be used when diagnosing ASDs with less than 3 mm,
however. Lesions may go undetected on CT scans because
to the interatrial septum's thin appearance, particularly in
close proximity of the fossa ovalis. Kim et al., *! found that
4.6% of patients had atrioventricular septal defect. In
present study five cases had ventricular septal defect (10%),
10 cases had atrial septal defect (20%) and 13 cases (26%)
had combined ventricular and atrial septal defects were
correctly diagnosed by MDCT angiography. In our study
using MDCT angiography (44%) cases were correctly
diagnosed with ventricular hypertrophy, among them (26%)
had left ventricular hypertrophy, (12%) had right ventricular
hypertrophy and (6%) had biventricular hypertrophy, while
in Sendzikaite. S et al., P9 study, left ventricular
hypertrophy was diagnosed in 32.2% patients. Wu et al., 21l
found that about 2% had double outlet of right ventricular
(DORV), while in this study, DORV was found in 2 cases
(4%).

In our study, CoA was correlated with further extracardiac
vascular anomalies in (70%). MDCT angiography correctly
diagnosed the extra-cardiac vascular anomalies starting
from patent ductus arteriosus in (36%) while Dijkema et al.,
(221 found that 21% of the studied group had patent ductus
arteriosus and Zhao et al., 2° found that about 54% had
PDA, also it was found that aortic arch hypoplasia was in
(20%) while Dijkema et al. 2 found that 21% of the
studied group had hypoplastic aortic arch.

As regard persistent left superior vena cava Teo.et al., 4
found that about 4.2% had persistent left SVC, while in this
study, there was persistent left superior vena cava in (16%).
As regard pulmonary artery anomalies, (2%) was diagnosed
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as transposition of great vessels TGA in the present study,
also found 2 cases with polysplenia as a part of situs
ambiguous and 2 cases with hypoplastic ascending aorta,
while Kim et al., 9 found that 6.9% of patients had
transposition of great arteries.

In the current study, Collateral vessel formation was
demonstrated in 16% of cases (8/50). This lower than
Omnia et al., 1 who found 16 cases (57%) with collateral
vessel formation (16/28).

Every patient's severity of aortic coarctation was
categorized as mild (14 instances) and severe (23 cases)
based on the pressure gradient determined by
echocardiography. By  contrasting the  anatomic
characteristics of individuals who had and did not have
PDA, Pulmonary hypertension, and VSD, Yu. et al. [
investigated the possibility that the alteration in pressure
gradient brought on by additional conditions may not be
sufficiently substantial to affect the evaluation of severity of
aortic coarctation in the studied population. They noticed no
significant differences in either the mild or severe CoA
groups for any anatomic characteristics.

In our study, it was found that coarctation area indexed to
BSA is the most important feature with sensitivity 95.65%,
specificity 92.86% and AUC of 0.994 with cut off value
<23.8 mm?, this came in agreement with echocardiography
based classification and all patients were classified
correctly, This was in line with Nielsen’s % findings
according to which the parameters with the biggest area
under the ROC curve were those with the lowest aorta
cross-sectional area indexed to the area of the body's
surface.

Using coarctation diameter indexed to patient height, it
revealed sensitivity 95.65%, specificity 78.57% and AUC of
0.972 with cut off value < 0.05mm, out of 14 cases of mild
group 3 cases had no agreement between echocardiography
and MSCT in determining the degree of severity, which is
different from Yu., et al., (] results that showed that CoA
diameter indexed to height was an optimal feature for
classifying the severity of CoA.

While using coarctation diameter indexed to patient weight
it revealed sensitivity 91.30%, specificity 85.71% and AUC
of 0.891 with cut off value < 0.66mm, two cases out of 14
cases of mild group, and two cases out of 23 cases of severe
group had no agreement between echocardiography and
MSCT in determining the degree of severity.

As regard coarctation diameter indexed to descending aorta
diameter, Zhao Q, et al., 2% classified patients with CoA
according to severity of coarctation based on the ratio of the
aortic diameter at the coarctation site to that at the
diaphragm (coarctation site—diaphragm ratio, CDR) into two
groups: mild group (CDR>50%) and severe group
(CDR <50%). In our study out of 14 cases of mild group 2
cases had no agreement with Zhao. Q 21 results.
Limitations: The sample size was relatively small and
lacked follow-up after coarctation repair. The reliability of
the severity of aortic coarctation assessments may be
reduced by the precision of the pressure gradient determined
from echocardiography.

Conclusions

The anatomical characteristics derived from computed
tomography angiography can assess the extent of aortic
coarctation, suggesting that it is important to take into
account both the anatomical alterations at the CoA sites and
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the patient's development.
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