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§Tremendous growth in pediatric cardiac computed tomography imaging
§Fast scan times (0.27 to 0.35 seconds)
§Excellent spatial (0.5 mm) and temporal (63 ms) resolution
§Physiologic information
§3-D post processing

§Complimentary to Echocardiography
§Excellent modality for emergent indications
§No to minimal sedation required
§Motion correction & Artifact reduction tools



Invasiveness No Yes No

Morbidity No Yes Yes

Acoustic window 
limitation Yes No No

Temporal resolution Highest High Fair

Spatial resolution Fair Highest High

3-D post-processing Yes Yes Yes

Operator dependent Yes Yes No

Acquisition time Depends on operator Long Very short

Radiation exposure No Yes Yes

Risks of contrast 
medium No Yes Yes

Availability Most Least Average

Parameters Echocardiography Catheterization Cardiac CT(A)
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§   Preparation 

§   Protocol selection

§   Dose estimation



Positioning and ECG Leads

Kyoto Kagaku pediatriac thorax phantom



Preparation

§ In heart rates below 70–75 beats per minute, optimum at 70% of the RR inter
§ In faster heart rates imaging at end-systole (at 30–40% of the RR) superior

Goo et al. Pediatr Radiol 2019
Jin et al . Int J Cardiovasc Imaging 2010



Contrast agent

§  iso-osmolar contrast agents (300–370 mg iodine/mL)
§1.5–2  mL/kg diluted in saline (50-80%) 

Scan timing

§Triggered vs. calculated start

Secinaro et al. Pediatr Radiol 2019



Protocol

§Prospective ECG-gating high pitch imaging

§Prospective ECG-gating (“step and shoot”) – single phase 
imaging or “padding” combined with low tube current 
imaging for functional assessment

§Retrospective ECG-gating

à “working horse”

à  Functional  
assessment and 
coronary imaging

à never



Temporal resolution

§Somatom Force 
§192 (2 x 96)
§52.5
§0.25  

Roefo 2019



DSCT Age (y) Effective
dose (mSv)

Non-ECG-gated

Ben Saad et al. <1 y 0.5

Jin et al. <5 y 0.74

Kanie et al <6 y 1.3

High-pitch spiral ECG-triggered

Kravchenko et al. <1 y 0.24

Liu et al. <5 y 0.41

Malone et al. <20 y 0.98



Cases



Evaluation of Pulmonary Arteries



Pulmonary Atresia

§  5 year old girl
§  pulmonary atresia
§  hypoplasia of the central 

pulmonary arteries
§  several MAPCAs
§  before unifocalisation of 

MAPCAS

Prospective high pitch ECG-
gated non triggered protocol

@ 126 BPM





Radiation Dose:
DLP: 9.1 mGycm
CTDI: 0.55 mGy
Effective D: 0.35 mSv



§  4 day old boy
§  hypoplastic left heart
§Dysplastic mitral valve
§  hypoplastic aortic arch
§  ventricular septal defect
§  partial left pulmonary sling

Cardiac and pulmonary 
anatomy?

Prospective high pitch ECG-
gated non triggered protocol

@ 142 BPM





Radiation Dose:
DLP: 2.5 mGycm
CTDI: 0.2 mGy
Effective D : 0.097 mSv



Evaluation of Pulmonary Veins



§  15 day old boy
§  TAPVD 
§  partial AV-canal
§  ASD II

Venous Drainage?
Cardiac Anatomy? 

Prospective high pitch ECG-
gated non triggered protocol

@ 148 BPM





Radiation Dose:
DLP: 3.1 mGycm
CTDI: 0.21 mGy
Effective D : 0.12 mSv



Post Surgical Assessment



§  5 month old girl
§HLHC
§ Isthmus Stenosis

Prospective high pitch 
ECG-gated non 
triggered protocol

@ 131 BPM @ 127 BPM







Radiation Dose:
DLP: 5.9 mGycm
CTDI: 0.42 mGy
Effective D : 0.23 mSv



Coronary Artery Assessment



§  17 year old boy
§TOF
§Coronary situation 

unlcear
§LAD from RCA?

§Before RV-PA Conduit

Prospective high pitch 
ECG-gated triggered 
protocol

@ 71 BPM





Radiation Dose:
DLP: 40.3 mGycm
CTDI: 1.86 mGy
Effective D : 0.7 mSv



Spectral Imaging



Prospects of Photon Counting CT Imaging

§Higher spatial resolution

§Higher iodine sensitivity

§Less radiation

§More options of image post-processing



§  11 year old boy
§ASO following dextro-TGA
§PAH

Reasons for PAH, collaterals?

Prospective high pitch ECG-
gated non-triggered protocol

@ 98 BPM





§  11 year old boy (71 kg)
§Aortic Isthmus Stenosis

Aortic aneurysm, Stent?

Prospective high pitch 
ECG-gated non-triggered 
protocol

@ 87 BPM



35 ml Iodine



Radiation Dose:
DLP: 20.3 mGycm
CTDI: 0.96 mGy
Effective D : 0.38 mSv



Thank you for your attention





Weight (kg) k factorb

≤3 0.039

>3–6 0.039

>6–9 0.026

>9–12 0.026

>12–15 0.018

>15–20 0.018

>20–30 0.013

https://www.sciencedirect.com/science/article/pii/S0720048X11008205?via%3Dihub#tblfn0030

