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PART B – TECHNICAL DETAILS 

1 Title Of The Dissertation Role of 128 slice MDCT angiography în evaluation of 

pulmonary artery anatomy in pediatrics age group 

with congenital heart disease and comparison with 

2D echo findings. 

2  Introduction 

 
A. Problem Statement 

Congenital heart diseases (CHDs)are considered as 

the most common congenital birth 

defects,comprising 1%of all live births.[1]CHDs are 

of two types, acyanotic and cyanotic. 

 

The most important cyanotic CHDs include the so-
called “5 Ts”; i.e., tetralogy of Fallot, truncus 
arteriosus, tricuspid atresia, transposition of the 
great arteries (TGA), and total anomalous 
pulmonary venous connection (TAPVR).[2] 
 
The classic symptom of cyanotic CHDs is a bluish 
coloring of the skin. This usually occurs in the 
toes, fingers, and lips.[3] 
 
Accurate evaluation of extra cardiac and intra 
cardiac anomalies in congenital heart diseasesis 
vital for diagnosis and treatment.Trans-
thoraciccho cardiography is the classical choice 
for childrens suspected to have CHD because TTE 
is safe, readily available and its capacity to 
perform Doppler flow studies therefore can 
measure hemodynamic parameters. In addition it 
has the benefit of analysis of intra cardiac 
abnormalities, particularly atrial septal defect 
and ventricular septal defect; however, owing to 
its lower spatial resolution and limited acoustic 
window; 
it is not precise in evaluation of extra cardiac 
abnormalities[4] 
Echocardiography is the initial imaging modality 
for the assessment and diagnosis of CHDs. This 
method is operator dependent and limited by an 
acoustic window[5] 
 
The interpretation of cardiovascular structures on 
cardiac CT scan studies is similar to that for 
echocardiography, however, it is not limited by 
the acoustic window or operator dependent like 
ultrasonography. In addition to the anatomic 
information, a cardiac CT scan provides 
hemodynamic information, including extra-
cardiac and intra-cardiac shunts as well as 
valvular diseases. It also enables the systematic 
evaluation of other thoracic structures like 
cardiovascular structures, the airways and the 
lungs by using maximum and minimum intensity 
projections to delineate the vascular and airway 
structures, respectively. 
 
Extra-cardiac great vessels can be evaluated 
along their length; thus augmenting the role of 

cardiac CT scans in children with congenital heart 

diseases.[6][7][8][9] 



 

 

Inspite of the poorer temporal resolution of 

cardiac CTA compared to echocardiography, yet 

the combination of rapid acquisition time, 

increased anatomic coverage, high spatial 

resolution, multiplanar reformation and 3D 

capability combined with a flexible ECG 

synchronization have improved the image quality 

of cardiac CT scans and minimizing the patient 

risks. 

 

Multi detector computed tomography has greatly 

advanced the noninvasive diagnosis of these 

anomalies in pediatric patient, thus makes MDCT 

an ideal non-invasive method for evaluating 

pediatric patients.[10][11][12] 

 

 
  

 
B. Rationale Our study aims at determining the diagnostic 

accuracy of 128 MDCT angiography in 

congenital heart disease in pediatrics patients. 

 
C. Novelty Our study differs from other studies in the methodology 

that we are using 128 slice MDCT angiography in 

evaluation of pulmonary artery anatomy in pediatric age 

group born with both cynotic and acynotic congenital 

heart disease . 

 
D. Expected outcome and application The pulmonary arteries are involved in most 

congenital heart lesions, especially in patients with 

right ventricular outflow tract obstruction. In 

these patients, Precise preoperative delineation of 

the pulmonary arteries is needed. Outcomes are 

improved because of innovations in the surgical 

approach which are influenced by findings from using 

newer cross-sectional imaging techniques. Imaging 

studies, therefore, play an important role in the 

treatment of these patients[13]
 

3 Research question(s) - 



4 Research hypothesis (es), if any - 
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6. 

Objectives of the Study: 

A. Primary objective(s) 

B. Secondary objective(s) 

 
 
 
 
 
 
 
 
 
 
 

 

 

Review of literature 

PRIMARY OBJECTIVE: 

 

The main objective of the study is to 

evaluate pulmonary artery anatomy using 

128 slice MDCT angiography in 

pediatrics age group with congenital heart 

disease and to correlate with the findings 

in 2D Echocardiography. 

 
 

SECONDARY OBJECTIVE: 

To determine the diagnostic accuracy of 128 

MDCT in congenital heart disease in 

pediatrics patients. 

 
 

The CHD has a reported incidence of             
8-10/1000 live births according to various 

series from different parts of the world. In 

Indian perspective nearly one third to half of 
the patients with CHD are critical and require 

early diagnosis and intervention in first year of 

life. Rapid advances have taken place in 

diagnosis and treatment of CHD in last six 

decades. The diagnostic tools like CT 

pulmonary angiography and 

Echocardiography can diagnose CHD 

accurately and in an early stage. With 

these modalities 75% of infants born with 

CHD can survive beyond first year and 

many lead near normal life afterwards.[14] 

 

Rajeshkanna et al (2009) in their article 

[15], showed that management of 

Pulmonary atresia with ventricular septal 

defect has been largely determined by the 

morphology of pulmonary artery and extra 

cardiac sources of pulmonary blood 

supply. 

 
Although ECHO and catheter angiography 

are traditional imaging modalities which 

are used to diagnose this condition, 

MDCT has become a valuable 

noninvasive imaging technique in 

comprehensive evaluation of this 

condition . 

 
Hui Liu et al (2014) in their article[16] 

showed that MDCT Angiography was an 

important supplement for the diagnosis, 

delineating the different subtypes and 

origin sites of Anomalous origin of one 

pulmonary artery from the aorta (AOPA) 

and permitting preoperative planning of 

AOPA in patients suspected on the basis 



of echocardiography of having AOPA 

because accurate diagnosis and early 

surgical treatment remain the mainstays in 

improving patient outcome. 

 

Chandrashekhar G, Sodhi KS, Saxena AK, 

Rohit MK, Khandelwal N (2012) showed 

in their article[17] that low-dose 64-row 

MDCT correlates well with CCA and can 

provide adequate information about 

pulmonary arterial anatomy in children 

with cyanotic congenital heart disease, and 

can replace invasive cardiac 

catheterization angiography with markedly 

reduced radiation dosage to the patient. 
 

Hayabuchi Y1, Mori K, Kitagawa T, 

Inoue M, Kagami S.(2007) showed in their 

study[18] that there is a strong correlation 

of vessel diameter measurements between 

MDCT and invasive pulmonary 

angiography. This study demonstrates the 

feasibility of MDCT in assessing 

pulmonary artery size and morphology. 

 
Anurag Yadav, TBS Buxi, Supraja 
Reddy,Saumya Gupta, Kishan Singh Rawat, 

Samarjit Singh Ghuman (2014) in their 

study[6] showed that : MDCT acts as a one 
stop solution for a evaluation of cardiac, extra-

cardiac, visceral and skeletal anomalies and 

their subsequent effects on each other. On 

MDCT there is excellent delineation of the 
vascular compressions on the tracheo-

bronchial tree, degree of main & branch 

pulmonary artery stenosis, anomalous 
drainage of pulmonary & systemic veins, 

interruption & narrowings of the aorta, 

anomalies of origin and course of the coronary 

arteries. 



7 Methodology 
Study is done using 128 section MDCT 

scanner (Somatom definition AS) 
manufactured by Siemens. 

 

Patient preparation: 

Patient is kept nil by mouth for atleast 4 hours 

prior to the scan time, All patients serum 
creatinine levels were checked & confirmed 

that they are in the normal limits before doing 

the scan. 
 

Patient/parent/guardian is instructed to 

position the patient in supine position with 

arms positioned comfortably above the head in 

the head-arm rest and lower legs supported. 
Infants requiring sedation were sedated by 

anesthesiologist after getting consent from 

parent/guardian. 
 

Whenever possible patient is instructed to hold 

breath during the scan as it improves patient's 

compliance and reduces breathing artifacts 
during acquisition. 

 

Whenever possible data acquisition was 

performed during the apnea, preferably at total 

lung capacity by asking the patient to take 

deep inspiration and breath hold. By watching 
the surface of the abdomen, adequate 

suspension of respiration was assessed. 

Usually < 6 seconds is required, between the 

breath hold command and the actual scan. 

In addition, inspiration prior to the image 
acquisition may lead to a transient interruption 

of the contrast column in the pulmonary 

arteries secondary to the variable inflow of 

blood from the inferior venacava as a normal 
response to the negative intra-thoracic 

pressure. So scans are not started too early and 

patients were instructed to take deep breath 
and hold their breath. 

 

In dyspneic patients, shallow breathing was 
advised over the forced breath holding to 

avoid heavy and more uncontrollable 

movement artifacts. In infants the 

parent/guardian was advised to calm the baby 
before the scan. CT acquisitions range from 

0.5 to 1.0 mm, enabling to provide the most 

detailed display of the pulmonary arteries and 
other vessels. Standard scan protocol will be 

followed for all the patients undergoing 

CTPA. Test will be performed using 

following parameters 

 
128 x 0.6 mm collimation, 0.33 sec rotation 
time, 1.0 pitch, Tube voltage 120 kv, Tube 

current 110 mAs, Section thickness and 

interval 1.5mm, Reconstructed images will be 

automatically loaded into 3D, MIP thin, and a 
coronal MIP. 



 
A. Study design Cross-sectional study 

 
 

 
B. Study participants (human, animals or both) Humans 

 

 
 

 
i. Inclusion criteria 

ii. Exclusion criteria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
iii. Withdrawal criteria, if any (trial-related therapy, 

follow-up and documentation are terminated 

prematurely as it is indicated to ensure safety of the 

participants) 

 

iv. Rescue criteria, if applicable (starting 

symptomatic therapy either to control symptoms of 

disease or to overcome lack of adequate efficacy of 

the study drug or placebo) 

 

v. Number of groups to be studied, identify groups 

with definition 

INCLUSION CRITERIA: 

 
Pediatric Patients referred to 

Department of Radio-Diagnosis at 

SDM College of Medical Sciences 

and Hospital, sattur with suspicion of 

or clinically/Echocardiographically 

diagnosed congenital heart disease. 

 

EXCLUSION CRITERIA: 

 
1. A contraindication to computed 

tomography scan like allergy to 

contrast agents 

2. Impaired renal function 

3. Parent/Guardian of the Patient not 

giving consent to participate in the 

study. 



 
C. Sampling 

a. Sampling population 

b. Sample size calculation 

c. Sampling technique 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D. Randomization details (for interventional 
studies)- Intervention details with standardization 
techniques (drugs / devices / invasive 
procedures / noninvasive procedures / others). 

 

 

E. Ethical Clearance from the Institution’s 
Ethics Committee obtained? (Copy to be 
Attached) 

 

 

A. The sample size was calculated 

based on universal sampling method. 

Since the prevalence of the disease 

was found to be very less (9/1000 live 

births), therefore all the cases who 

were referred with suspicion of or 

clinically/Echocardiographically 

diagnosed congenital heart disease for 

further evaluation by CT pulmonary 

angiography were included in the 

course of the study – 30 patients.. 

 
B. Formula for sample size calculation 

used in the study was: 

 
Sample size n = 4pq/d2 

Where, 

n is the sample size, 

p is the prevalence q is 

the 100-p value 

d is the error taken as 10 

 
Sample size n= 4x9x91 / 10x10 that 

equals to 32. 

 

C. The study will comprise 30 patients 

referred by clinicians with suspicion of 

or clinically/Echocardiographically 

diagnosed congenital heart disease 

who presented to the radiology 

department for further evaluation by 

CT pulmonary angiography and had 

no history of contrast allergy and 

consented (by parents/guardians) for 

the study. 



 

 
F. Study procedure Patient is positioned on table. 

TOPOGRAM: AP taken from above 

the aortic arch to the diaphragm at 100 

kV in caudo-cranial direction. 

 
Pre-contrast examination is done 

before contrast injection. Before 

giving contrast injection, a test dose of 

0.5 ml of contrast is given to see for 

any allergic reaction keeping antidotes 

(hydrocortisone & antihistamines) 

ready in case if 

required. 

 
G. Data collection methods including 

settings and periodicity 

 

H. List of statistical tests to be used for 

data analysis 

The statistical analysis will be 

performed using KAPPA statistics 

method to evaluate the concordance 

and discordance between 

echocardiography & MDCT. 

I. If it’s a Clinical Trial: Clinical Trials 

Registry of India or equivalent 

registration number to be mentioned 

- 

8 List risks and benefits of the study 
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PATIENT INFORMATION SHEET 
 
 

 

This study is done to evaluate the accuracy of 128 MDCT in evaluation of pulmonary 

artery anatomy in pediatrics age group with congenital heart disease and to correlate with 

the findings in 2D Echocardiography, Outcomes are improved because of innovations in the 

surgical approach which are influenced by findings from using newer cross-sectional imaging 

techniques. Imaging studies, therefore, play an important role in the treatment of these patients. 

 
 
 
 

◌ೂೕ  ಯ ◌ೂೕಾ ◌ೂೕಾ 
 

 

ಜ ◌ೂೕಾತ ಹ◌ೂೕ ದಯ ◌ೂೕ◌ೂೕಾ◌ೂೕ  ಮಕಳ ◌ೂೕಾ◌ೂೕ ನದವರ ◌ೂೕ◌ೂೕಾಸ◌ೂೕ ◌ೂೕ ಶದ 

ಅಪಧಮ ಅ◌ೂೕ ಗರM◌ೂೕಾ◌ೂೕಾಸದ ◌ೂೕ◌ೂೕ Æ◌ೂೕಾಪನದ 128 ಎ◌ೂೕ ಯ ಖರಯನ◌ೂೕ  

◌ೂೕ◌ೂೕ Æ◌ೂೕಾಪನ ◌ೂೕ◌ೂೕಾಡಲ◌ೂೕ  ಮತ◌ೂೕ  2 ಎ◌ೂೕ ◌ೂೕಾ◌ೂೕ ◌ೂೕ ಗಯನ 

ಸ◌ೂೕ ◌ೂೕ◌ೂೕ ◌ೂೕ ಧಗ◌ೂೕ  ಪರಸರ ಸ◌ೂೕ ಬ◌ೂೕ ಧ ◌ೂೕ◌ೂೕ ◌ೂೕ ದಲ◌ೂೕ  ಈ ಅಧಯನವನ◌ೂೕ  

◌ೂೕ◌ೂೕಾB◌ೂೕಾ, ಶಸಯ ◌ೂೕ◌ೂೕಾನದನ ಆ◌ೂೕಾರಗ◌ೂೕ ◌ೂೕ◌ೂೕಾ  ◌ೂೕಾ◌ೂೕ ಶಗಳನ◌ೂೕ  

ಸ◌ೂೕ ◌ೂೕಾä◌ೂೕಾಗ◌ೂೕ ತ ಏ◌ೂೕ ದ ಆ◌ೂೕಾರಗ◌ೂೕ ದ ä◌ೂೕಾo◌ೂೕಾರ◌ೂೕ ತ ◌ೂೕ◌ೂೕ ಸ ಅಡ-◌ೂೕ◌ೂೕಾಗದ 

ಇ◌ೂೕ ◌ೂೕ  ತ◌ೂೕ ತಗಳನ◌ೂೕ  ಬಳಸ◌ೂೕ ವದ◌ೂೕ ದ. ಆದ◌ೂೕ ದ, ಇ◌ೂೕ ◌ೂೕ  ಅಧಯನಗಳ 

ಈ ◌ೂೕ◌ೂೕ ◌ೂೕ ಗಳ ಯ ಪಮ◌ೂೕ ಖ ◌ೂೕ◌ೂೕಾತವಸ◌ೂೕ ತ. 



Consent Form 

 
 

Name of the participant:   
 

Name of the principal investigator:   

Name of the institution: SDM College of Medical Sciences ,Manjushree nagar, 

Sattur, Dharwad-580009 

I,  , have read the 

information in this form (or has been read to me). I was free to ask any questions and 

they have been answered. I am over 18 years of age and, exercising my free power of 

choice. I have been explained about the study and i hereby give my consent for the 

study - “Role of 128 slice MDCT angiography in evaluation of pulmonary artery 

anatomy in pediatrics age group with congenital heart disease and comparison with 

2D echo findings.”. I have read and understood this consent form and the information 

provided to me. 1. I have been explained the consent document and nature of study. 

2. My rights and responsibilities have been explained to me by the investigator. 
 

3. I have informed the investigator of all treatments I am taking or have taken in 

the past. 

4. I am aware of the fact that I can opt out of the study at any time without having 

to give any reason and this will not affect my future treatment in the hospital. 5. I 

hereby give permission to the investigators to release the information obtained 

from me as result of participation in this study to the sponsors, regulatory 

authorities, Government agencies and the ethics committee. I understand that 

they may inspect my original records. 

6. My identity will be kept confidential if my data are publicly presented. 
 

7. I have had my questions answered to my satisfaction. 

 
 

Date: Name and signature of the Patient 

 
 

Date: Name and signature of the Investigator 
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