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Is combined MDCT and echocardiography 
needed to guarantee accuracy in diagnosis 
and surgical planning of DORV and associated 
anomalies?
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Abstract 

Background:  The term of Double-outlet right ventricle (DORV) is used to describe a spectrum of complex congeni-
tal cardiac malformations where anomalies of the ventriculo-arterial alignment are noted where both great arteries 
(pulmonary artery and aorta) originate completely or predominantly from the right ventricle. The purpose of this 
study is to evaluate the diagnostic accuracy of electrocardiography (ECG) gated multidetector computed tomography 
(MDCT) in preoperative assessment of DORV and its associated malformations, providing key anatomic parameters 
that affect surgical planning.

Results:  A total of 50 patients diagnosed by echocardiography with DORV referred from our institute between Sep-
tember 2018 and August 2020 were enrolled. The location of the ventricular septal defect (VSD) to the great vessels 
and the alignment of the great vessels to each other as well as other associated malformations that affect the surgical 
planning were assessed by MDCT. The patients were retrospectively classified into subgroups according to the relative 
positions of the great arteries, the relationship between the great arteries and the VSD, and the presence of associated 
malformations according to the classification of Society of Thoracic Surgeons database. The diagnostic value of MDCT 
and transthoracic echocardiography (TTE) in evaluation of associated cardiac malformations apart from double outlet 
right ventricle was compared in 20 patients, whom surgeries were performed and surgical results were obtained. 
Fallot type of DORV was the most common clinical type which represented 48% of the patients in which the VSD is 
committed to the aorta. The second most common clinical type was Taussig–Bing anomaly which represented 30% of 
the patients and the VSD was seen committed to the pulmonary artery. The atrio-ventricular septal defect (AVSD)/uni-
ventricular type represented 16% of the patients in the current study, with pulmonary and systemic venous anoma-
lies, heterotaxy syndrome and situs anomalies were commonly associated. A total of 53 malformations apart from 
DORV were found in 20 patients whom performed surgical interventions. MDCT detected different vascular and situs 
anomalies in those patients with 100% sensitivity and 100% positive predictive value compared to 71.4% and 94% 
respectively in TTE. On the other hand, in our study TTE was superior to MDCT for detection of intracardiac anomalies 
with 100% sensitivity and 100% accuracy compared to 87.5% and 95% respectively in MDCT.
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Background
The term of Double-outlet right ventricle (DORV) is used 
to describe a spectrum of complex congenital cardiac 
malformation where anomalies of the ventriculo-arterial 
alignment are noted [1]. It occurs in approximately 1 in 
10,000 live births, and 1% of children with congenital 
heart disease. The term DORV was not used until 1957 
when A.C. Witham first “coined” it, although that com-
plex congenital cardiac malformation had been described 
pathologically for many years [2].

In such cases one whole great artery and 50% or more 
of the other (150% rule) or both great arteries completely 
(200% rule) arise from the RV [3].

Therefore, a ventricular septal defect (VSD) must be 
present, being the only pathway for the left ventricle (LV) 
to empty itself [4].

Management as well as prognosis of these cases relies 
upon proper understanding of the relationship between 
the great vessels and the VSD. Also, the relation of the 
great vessels’ anatomy to the outlets and the associated 
malformations are crucial to be properly identified [5].

According to the society of Thoracic Surgeons data-
base, the patients with a DORV are classified into 4 
basic types; (a) Fallot type: DORV with subaortic VSD 
and pulmonary stenosis (PS), (b) VSD type: DORV with 
doubly committed VSD and no PS, (c) Taussig Bing 
anomaly: DORV with subpulmonic VSD and D) DORV 
with remote VSD or atrioventricular septal defect type 
(AVSD) [1, 6, 7].

Early diagnosis of those patients with proper early 
management had played an important role in increasing 
their survival. So, from the fetal stage onwards, imaging is 
required through all stages of patient’s care as it outlines 
anatomy and physiology. Also, it helps to select proper 
management solutions, monitoring different interven-
tions consequences and guiding prognosis and leading to 
raise the surviving rate into adulthood [8].

Transthoracic echocardiography (TTE) has been 
regarded as the first-line imaging modality for pediatric 
patients with DORV. However, the small acoustic win-
dow and operator dependence are inherent disadvan-
tages that affect its diagnostic performance [9].

Electrocardiographically (ECG)-gated computed 
tomography with high temporal resolution, low radiation 
doses, and excellent image quality has evolved as a reli-
able tool for assessment of patients with congenital heart 
diseases such as DORV [10]. MDCT provides a compre-
hensive mapping of the anatomy of complex anomalies, 
especially that of extra-cardiac structures such as aorta, 
systemic veins, pulmonary veins, pulmonary arter-
ies, beyond what is possible with echocardiography and 
hence is a good complement to echocardiography [11].

Methods
Fifty patients with double outlet right ventricle referred 
from radiology department of our institute, in between 
September 2018 and August 2020 were enrolled. Ethical 
committee approval of the radiological department of 
our institute was obtained. Patients diagnosed by echo-
cardiography with double outlet right ventricle in pediat-
ric age group were included in this study. While clinically 
unstable patients or patients with hypersensitivity to the 
iodinated contrast and patients with impaired renal func-
tion were excluded.

All examinations were performed using a dual source 
CT scanner (Somatom Definition; Siemens Medical 
Solutions, Forchheim, Germany). Patient were asked 
to fast for 2–3  h in neonates and 4–6  h in older chil-
dren. Venous catheters (21-to 24-gauge) were placed. 
Description of the procedure to the patients’ par-
ents with their reassurance was performed. Written 
informed consent (declaring adverse reactions to the 
iodinated contrast agent and radiation exposure) was 
obtained from their parents. A crush cart was prepared 
with a) Adrenaline ampoule if severe hypotension or 
severe anaphylaxis occurs, B) Anti-histaminic and cor-
tisone to be used if reaction to contrast occurs. Facility 
for transferring the patient to the intensive care unit if 
uncontrolled complication develops was planned and 
available. Short- term sedation was achieved by keta-
mine with a dose of 1  mg/kg. Non- diluted, non-ionic 
contrast material was injected (Omnipaque 300–350; 
Nycomed Amersham, Princeton, NJ) into an antecubi-
tal vein at a rate of 1.2–2.5 ml/s, followed by 20 ml of 

Conclusions:  Our study suggested that ECG gated MDCT serves as a rapid, noninvasive imaging modality with good 
spatial resolution and provides excellent diagnostic image quality and has satisfactory diagnostic accuracy in the 
preoperative assessment of DORV. It is superior to echocardiography in providing a comprehensive mapping of the 
anatomy of complex anomalies especially that of extra-cardiac structures such as aorta, systemic veins, pulmonary 
veins, and pulmonary arteries. However, it can miss tiny intracardiac malformations. So combining the results of MDCT 
and echocardiography would be beneficial to guarantee the accuracy of diagnosis of DORV.

Keywords:  Cardiac, MDCT, Double-outlet right ventricle, Ventricular septal defect, Atrio-ventricular septal defect/uni-
ventricular, Pulmonary and systemic venous anomalies, Heterotaxy syndrome and situs anomalies
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saline solution. The injected volume was adjusted to the 
body weight (1.5 ml/kg).

Scanning was performed using a Prospective ECG-
triggering protocol with the following acquisition param-
eters: Tube voltage, 80 kV, mAs 60–100 at it was adjusted 
in each case according to body habitus., Gantry rotation 
time, 0.28 s; and pitch 3.4

Bolus tracking technique was used with a region of 
interest (ROI) in the proximal descending aorta or at the 
left ventricle with a pre-defined threshold between 100 
and 150 HU.

Multi-phase examination of the heart was then per-
formed from the inlet of the thorax to 2 cm below the 
diaphragm level. Sequential series of images in the mid 
venous and mid arterial phases of enhancement to 
ensure opacification of both sides of the heart and all 
extra-cardiac vessels. A scan delay of 4 s was commonly 
used to evaluate right sided heart structures and a scan 
delay of 5–8 s is commonly used to evaluate left sided 
heart structures. Some patients with complex venous 
anomalies required additional delayed phase after 
30–60 s according to patient age, size and heart rate.

Axial images are rapidly reconstructed at 1.0  mm 
slice thickness and increment of 0.8 mm and reviewed 
to ensure satisfactory quality of the images.

The patient is kept 15–30  min after the procedure 
under observation till recovery of sedation.

Image reconstruction of post processing
All acquired data were processed on a workstation 
(Somatom Definition; Siemens Medical Solutions, 
Forchheim, Germany). A slice thickness of 0.75  mm 

and an increment of 0.7  mm were chosen for image 
reconstruction.

The multiplanar reformation (MPR), maximum inten-
sity projection (MIP), and volume rendering (VR) were 
used for image analysis.

•	 Multi-planar reformation (MPR)

•	Reformation planes are defined by projecting a 
line on one of the transverse sections so that the 
resultant MPR images will be perpendicular to the 
transverse plane and parallel to the projected line.

•	MPR were applied to all patients. The variable 
imaging planes of MPR simultaneously display the 
pulmonary veins on the same imaging plane and 
identify the draining sites of the vertical vein to 
the systemic veins.

•	Thin MPR images are used for precise measure-
ments of vessels.

•	 Curved planar Reformat (CPR)

•	CPR images are used to visualize curved vascular 
structures.

•	It was of great value in assessment of the caliber of 
the thoracic aorta and main pulmonary arteries.

•	 Volume rendering (VR)

•	VR obtained after editing of axial images to 
remove bone structures and other soft tissues.
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Fig. 1  classification according to the alignment of the great vessels and VSD location. *RP: right posterior position, RA: right anterior position, LA: 
left anterior position
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•	The VR technique was particularly useful for dis-
playing structures that course parallel or oblique 
to the transverse plane. It was helpful in the dem-
onstration of the spatial relationship of the extra-
cardiac vessels as well as visualization of the pul-
monary and systemic venous drainage.

•	 Maximum intensity projection (MIP)

•	With this technique, CT images are acquired at 
their routine section thickness and then combined 
in multiples, or "slabs" to create a thicker image.

•	This technique was best used in assessment of 
relation of the great vessels of the heart and pul-
monary vein drainage.

Image analysis
All images were assessed by at least two cardiac radiolo-
gists (each having an experience of 7 years at least in car-
diac imaging). The patients were retrospectively classified 
into subgroups according to the relative positions of the 
great arteries, the relationship between the great arteries 

and the VSD according to the classification of Society of 
Thoracic Surgeons database (1), and the presence of asso-
ciated malformations.

Assessment of the location of the VSD relative 
to the arterial valves was performed as follows

•	 If VSD was close to the aortic valve, it was termed a 
subaortic VSD.

•	 In a similar manner, if VSD was close to the pulmo-
nary valve, it was termed a sub-pulmonary VSD,

•	 In a subset of patients, the VSD was remote and asso-
ciated with AVSD.

•	 In a few patients, the VSD was committed to both 
semilunar valves and called doubly committed VSD.

Assessment of the alignment of the great vessels
The alignment of the great vessels was classified as 
follows:

•	 If the aorta was posterior and to the right of the main 
pulmonary artery (MPA), it was termed the right 
posterior (RP position).

•	 If two great arteries were side by-side, it was termed 
the side-by side position.

•	 If the aorta was anterior and to the right of the MPA, 
it was termed the right anterior (RA position).

•	 If the aorta was anterior and to the left of the MPA, it 
was termed the left anterior (LA position).

Other associated anomalies were also assessed e.g. 
intra-cardiac anomalies, coronary artery anomalies, 
anomalies of great vessels, and separate thoracic and 
abdominal anomalies.

Statistical method
The collected data were coded, tabulated, and statistically 
analyzed using IBM SPSS statistics (Statistical Package 
for Social Sciences) software version 18.0, IBM Corp., 
Chicago, USA, 2009.

Table 1  Classification of the patients according to their clinical types and VSD location:

VSD: Ventricular septal defect, AVSD: atrio-ventricular septal defect

Type Type I-Fallot type Type II- VSD type Type III- (Taussig–
Bing anomaly)

Type IV- Remote or AVSD type Total 
number of 
patients

Location of VSD Sub-aortic Doubly committed Sub-pulmonic VSD away from both pulmonary 
artery and aorta

No. of patients 24 3 15 8 50

% 48 6 30 16 100

Table 2  Number of associated malformations detected

Right ventricular outflow obstruction 24 17.7%

Pulmonary artery anomalies 16 11.8%

Pulmonary venous anomalies 5 3.8%

Aortopulmonary collaterals 4 3%

Aortic anomalies 20 14.8%

Systemic venous anomalies 18 13.4%

Atrial septal defects 12 8.8%

Patent ductus arteriosus 8 5.9%

Cardiac apex and position abnormalities, e.g., 
dextrocardia and mesocardia

7 5.1%

Heterotaxy syndrome and situs anomalies 14 10.5%

Mitral atresia 1 0.7%

Coronary artery anomalies 6 4.5%

135
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Accuracy was represented using the terms sensitivity, 
specificity, +ve predictive value, −ve predictive value, 
and overall accuracy.

Accuracy calculations

Estimation of the radiation dose
The scan length was documented for every CT exami-
nation. The dose length product (DLP) values were 
recorded as displayed on the CT console for each CT 
scan. The effective dose was calculated from the DLP 
values and using a conversion coefficient of 0.014 for the 
pediatric chest. The effective dose (msV) of the patient 
ranged from (0.11 to 0.21) with the mean effective dose 
was 0.11.

Results
This study included 50 patients, 26 males and 24 
females with age ranging from 45  days to 11  years. 
Mean age of the patients was 2.1 years.

Patients were classified according to their clinical 
types and VSD location as presented in Table 1. While 
in Fig.  1 they have been classified according to the 
alignment of the great vessels and VSD location.

Multiple associated malformations have been 
detected other than DORV, A 135 associated malfor-
mations were detected by MDCT angiography classi-
fied as detailed in Table 2. Pulmonary artery anomalies 
(16 patients) included 9 patients with main pulmonary 
artery stenosis (7%), 2 patients had right pulmonary 
atresia (1.5%), 3 patients showed left pulmonary steno-
sis (2.3%) and 2 patients had left pulmonary artery atre-
sia (1.5%).

Sensitivity = T (+)ve÷ [T (+)ve+ F(−)ve]

Specificity = T (−)ve÷ [T (−)ve+ F(+)ve]

Positive predictive value = T (+)ve÷ [T (+)ve+ F(+)ve]

Negative predictive value = T (−)ve÷ [T (−)ve+ F(−)ve]

Overall accuracy = [T (+)ve+ T (−)ve]÷ All sample

Associated aortic arch anomalies were detected in 
20 cases where right sided aortic arch was seen in 13 
patients (9.6%), interrupted aortic arch in 4 patients (3%) 
and aortic coarctation in 3 patients (2.2%).

Systemic venous anomalies were detected in 18 cases, 7 
cases (5.1%) had persistent left superior vena cava (SVC), 
5 cases (3.7%) showed double SVC, 5 cases (3.7%) had 
interrupted IVC while 1 case (0.75%) with left sided IVC 
was seen.

Multislice CT angiography detected 7 mal-positions 
of the heart, 5 cases (3.7%) with dextrocardia where the 
heart is located in the right thorax, with the base-apex 
axis tilted toward the right and 2 cases (1.5%) with meso-
cardia where the heart is midline in location.

Fourteen cases with situs abnormalities were con-
firmed by MDCT angiography; 5 cases (3.7%) with situs 
inversus. Nine cases (6.6%) with situs ambiguous; in 
which 7 of them showed left isomerism while the other 2 
cases showed right isomerism.

The diagnostic value of MDCT and TTE in evaluation 
of associated cardiac malformations apart from double 
outlet right ventricle was compared in 20 patients, whom 
surgeries were performed and surgical results were 
obtained.

There was a total of 53 associated malformations 
detected by MDCT confirmed by surgical results. A sum-
mary of the findings obtained with MDCT and TTE are 
shown in Table 3. TTE missed detecting two pulmonary 
artery anomaly (2/8), one aortopulmonary collateral 
vessel (1/3), one anomalous pulmonary venous connec-
tion (1/2), one aortic anomaly (1/8), and two systemic 
venous anomalies (2/9), while MDCT missed detecting 
only one atrial septal defect (1/8). The sensitivity, speci-
ficity, positive predictive value, and negative predictive 
value of MDCT and TTE for each group are presented in 
Table  3. MDCT detected the different great vessels and 
situs anomalies in those patients with 98.6% sensitivity, 
100% specificity and 99.5% accuracy, while TTE showed 
a sensitivity, specificity and accuracy of 84.1%, 100% and 
96% respectively. On the other hand, TTE was superior 
to MDCT for detection of intracardiac anomalies with 
100% sensitivity and 100% accuracy compared to 87.5% 
and 95% respectively in MDCT.

The estimated radiation dose in the patient group 
included in the current study, [CTDIvol (mGy), DLP 
(mGy x cm), Effective dose (mSv)], were presented in 
Table 4 (Figs. 2, 3, 4, 5).

Table 4  The estimated radiation dose in the patient group 
included in the current study

CTDIvol (mGy) 1.33 ± 0.13

DLP (mGy × cm) 11.50 ± 3.71

Effective dose (mSv) 0.21 ± 0.06

(See figure on next page.)
Fig. 2  MDCT showing. a Oblique and b axial images showing aorta and pulmonary artery arising from the right ventricle with the aorta seen 
anterior and to the right of the pulmonary artery (RA position), c oblique image showing infundibular pulmonary stenosis and right ventricular 
outflow tract obstruction (RVOTO), d oblique image subaortic VSD with overriding of the aorta, e VR image showing left pulmonary artery stenosis 
‘arrow’
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Fig. 2  (See legend on previous page.)
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Fig. 3  cardiac CTA showing: a VR image showing aorta and pulmonary artery arising from the right ventricle with dilated main pulmonary artery. b 
Sagittal oblique image showing subpulmonic VSD with dilated main pulmonary artery. c Axial image showing side by side relationship of the aorta 
(Ao) and main pulmonary artery (MPA) with dilated main pulmonary artery and its central branches. Bilateral basal pulmonary consolidations are 
also seen (arrows). d Sagittal MIP images show Pseudocoarctation of the aorta ‘’arrow’’
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Fig. 4  CCTA showing: a sagittal oblique image showing the aorta and pulmonary artery are seen arising from the dominant right ventricle. b Axial 
image showing Av canal defect (arrow). c Axial image showing right pulmonary atresia (arrow) and anomalous origin of the coronary arteries as 
right coronary artery (RCA), left anterior descending artery (LAD) and LCX arise by a common origin from the left coronary sinus. d Coronal image 
showing double SVC
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Discussion
Double-outlet right ventricle (DORV) defines malforma-
tion in which > 50% of each semilunar valve arises from 
the morphologic right ventricle (RV) (5). The relationship 
between the ventricular septal defect and the outflow 
tracts is particularly important and provides a basis for 
the classification of cases of DORV [12].

Proper understanding of the relationship between the 
great vessels and the VSD to the outlets as well as the 
associated malformations is crucial for proper manage-
ment and prognosis assessment, raising the surviving 
rate into adulthood [5–8].

According to our knowledge few papers in literature 
discussed the DORV anomalies and its associations 

may be due to the rarity of the disease as it represents 
1% of the congenital heart disease (2).

In the current study the most common clinical type 
found was Fallot type which represented 48% of the 
patients, and it was associated with RVOTO and dif-
ferent types of pulmonary artery anomalies. This was 
agreed with the study done by Barmou et  al. [13], as 
they reported in their study that the most common 
type of DORV is Fallot-Type, with similar lesions seen 
in Tetralogy of Fallot. The second most common clini-
cal type was Taussig–Bing anomaly which represented 
30% of the patients and the VSD was seen committed to 
the pulmonary artery. It was commonly associated with 
different aortic artery anomalies e.g. interrupted aortic 

Fig. 5  MDCT. showing: a and b aorta and pulmonary artery arising from the right ventricle with VSD seen committed to both aorta and pulmonary 
artery and thickening of the pulmonary valve is also noted, c axial image showing Midline location of the heart. d Coronal image showing double 
SVC
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arch and aortic coarctation. This was in agreement with 
the study of Priya et al. [4], who stated that the second 
most common DORV variant is Taussig–Bing anomaly 
with subpulmonic VSD and this form is physiologi-
cally similar to transposition of the great arteries. The 
AVSD/uni-ventricular type represented 16% of the 
patients in the current study, with pulmonary and sys-
temic venous anomalies, heterotaxy syndrome and situs 
anomalies were commonly associated. This observation 
was also similar to the study done by Pryia et  al. [4], 
mentioned that partial anomalous pulmonary venous 
connection (PAPVC) and total anomalous pulmonary 
venous connection (TAPVC) were commonly seen in 
this variant of DORV, with right and left atrial isom-
erism were associated respectively. Only three cases 
with doubly committed VSD and no PS (VSD type), 
represented only 6% of the patients. Spaeth et  al. [2], 
reported in their study that doubly committed VSD was 
seen in < 10% of patients.

Right ventricular outflow tract obstruction was seen in 
24 patients and a total of 16 different pulmonary arter-
ies anomalies and 4 aortopulmonary collaterals were 
detected mostly in the Fallot type of DORV. Also, twenty 
aortic anomalies (with the most common of them was 
right sided aortic arch) were detected commonly in 
the Fallot type. However, interrupted aortic arch, aor-
tic coarctation and pseudo-coarctation were detected 
in the Taussig Bing anomaly ‘’ Subpulmonic-VSD type’’ 
due to decreased aortic blood flow. Similar findings were 
observed in the study of Luo et al. [14], who mentioned 
that 50% of the patients with Taussig–Bing anomaly had 
aortic obstruction. Only six coronary arteries anomalies 
(CCAs) were detected in our study (12% of the patients) 
and this was lower than the study done by Yu et al. [15], 
stated that the prevalence of CCAs in DORV was approx-
imately 21.43%. This mis-agreement is probably due to 
smaller sample size in our study.

The diagnostic value of transthoracic echocardiogra-
phy and MDCT was compared to surgical results in 20 
patients who performed surgical interventions, where a 
total of 53 malformations apart from DORV were found 
in those patients.

MDCT detected the different great vessels and situs 
anomalies in those patients with 98.6% sensitivity, 100% 
specificity and 99.5% accuracy, while TTE missed detect-
ing two pulmonary artery anomalies (2/8), one aortopul-
monary collateral vessel (1/3), one anomalous pulmonary 
venous connection (1/2), one aortic anomaly (1/8), and 
two systemic venous anomalies (2/9), showing a sensi-
tivity, specificity and accuracy of 84.1%, 100% and 96% 
respectively.

Our results were in agreement with two other studies, 
Harraz et  al. [16] and Soleimantabar et  al. [17]. Harraz 

et al. [16], reported that MDCT was accurate in revealing 
pulmonary artery anomalies with 96% sensitivity, 100% 
specificity, 98% accuracy, 100% positive predictive value. 
In 2019, Soleimantabar et  al. [17], stated that the sen-
sitivity and specificity of TTE in the diagnosis of aortic 
arch anomalies was 59% and 100% respectively in com-
parison with CT angiography. In addition, the agreement 
between the two methods (kappa) in the diagnosis of aor-
tic arch anomalies was 0.72.

On the other hand, in our study TTE was superior to 
MDCT for detection of intracardiac anomalies with 
100% sensitivity and 100% accuracy compared to 87.5% 
and 95% respectively in multi-slice CT and this was con-
cordant with the results of Shi et  al. [10], as they men-
tioned that MDCT appears to be slightly inferior than 
TTE for the detection of intracardiac anomalies (sen-
sitivity: DSCT, 91.30%; TTE, 100%). They assumed that 
multidetector computed tomography missed several tiny 
anomalies and the reason was that MDCT imaging is a 
digital-based technology that requires a workstation to 
convert digital information to gray-scale images; thus, 
some intracardiac details are too tiny to be demonstrated 
with certainty.

Limitations of this study
A relatively small sample size limits the expansion of 
these results to larger groups. Also, MDCT is unable 
to evaluate cardiac function which is an important fac-
tor for the evaluation of the patients’ condition specially 
that of the right ventricle. MRI could be the modality of 
choice for detection of both anatomical and functional 
information. Actually, it is the current gold standard for 
assessment of right ventricular volumes and function. 
Also, as the degree of RVOT stenosis is an important 
prognostic factor in those patients we recommend fur-
ther studies evaluating it, either through planimetry of 
the stenotic area or by measuring the pressure gradient 
using MRI.

Conclusions
MDCT serves as a rapid, noninvasive imaging modal-
ity with good spatial resolution and provides excellent 
diagnostic image quality and has satisfactory diagnos-
tic accuracy in the preoperative assessment of DORV. 
In addition, it provides a comprehensive mapping of the 
anatomy of the associated complex anomalies especially 
that of extra-cardiac structures such as aorta, systemic 
veins, pulmonary veins, and pulmonary arteries, which is 
important for planning in the surgical repair.

However, it can miss intracardiac malformations. So 
combining the results of MDCT and echocardiography 
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would be beneficial to guarantee the accuracy in diagno-
sis of DORV and associated anomalies.
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