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I MULTIMODALITY IMAGING IN CHD

1. DIAGNOSTIC TECHNIQUES IN CHD




IDIAGNOSTIC TECHNIQUES IN CHD

____PRO______CONTRA

* NON INVASIVE NATURE * POOR ACOUSTIC WINDOW IN ADULTS
ECHO . rormsim
* OPPORTUNITY OF * INVASIVE NATURE
CATH INTERVENTION * |ONIZING RADIATION
AT THE SAME TIME
* NON INVASIVE NATURE * LONG SCANNING TIME
M RI * COMBINED FUNCTIONAL AND ¢ TIME CONSUMING POST PROCESSING

ANATOMIC INFORMATIONS
CT * SHORT SCANNING TIME * |ONIZING RADIATION

* LACK OF FUNCTIONAL INFORMATIIONS



DIAGNOSTIC TECHNIQUES IN CHD

ECHO FIRST LINE ECHO FIRST LINE IMAGING | MRI GOLD STANDARD
IMAGING

CT FOR DETAILED ANATOMY CT FOR DETAILED ANATOMY CT FOR DETAILED
CORONARY ASSESSMENT
OR WHEN MRI NOT
SUITABLE.

MRI FOR COMPLEX FUNCTIONAL MRIFOR COMPLEX FUNCTIONAL ECHO FOR ROUTINE

ASSESSMENT ASSESSMENT FOLLOW UP

CATH IF NEEDING OF CATH IF NEEDING OF CATH IF NEEDING OF
INTERVENTION INTERVENTION INTERVENTION

NEONATAL AGE INFANCY YOUTH AND ADULT AGE
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2. CMR ROLE IN CHD CARE
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STRENGHT OF CARDIAC MRI

Flow Sesies 1 Flow Series 2

Flow Report

Through Plane Encading

Flow Analysis

Total Forward Volume: 81.32 ml

Total Backward Volume: -2.10 ml

Total Volume: 79.22 ml

Regurgitation Fraction: 2.58 %

Inside Ruler Volume: 79.50 ml

Outside Ruler Volume: -0.28 ml

Vol/min: 5.61 Ifmin

Vol/min (effective): 5.47 |/min

Heart Rate: 69.00 /min

Max Pressure Gradient: 5.59 mmHg

Mean Pressure Gradient: 0.93 mmHg

Maximum Velocity (1x1 px): 118.16 cm/s v
Use Phantom Correction




| CARDIAC MRIIN CHD
“Standard” CMR CMR in CHD

TISSUE CHARACTERIZATION | FUNCTIONAL ASSESSMENT
INDUCIBLE ISCHEMIA TESTING ANATOMIC ASSESSMENT

ANATOMIC ASSESSMENT

Numbers often more important
than pictures




| CARDIAC MRI OPBG (2007-2022)

n =704
I (38%)

= RV assesssment = AO Arch assessment ® Fontan assessment Cardiomyopathies

® Aortic valve assessment ® S/P Arterial Switch Other




ICMR IN CHD: MAIN INDICATIONS

 CARDIOVASCULAR SHUNTS ASSESSMENT

* RV ASSESSMENT

* AORTIC ARCH ASSESSMENT

* TRANSPOSITION OF THE GREAT ARTERIES
POST-OP ASSESSMENT

* FONTAN ASSESSMENT

 COMPLEX FUNCTIONAL ASSESSMENT
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ARVD ASSESSMENT

Flow mi's Invert Resu
T amn Flow Series 1 ow Series 2 Con |
$a0 ) %, Flow Report
A Through Plane Encoding
3350 : / : Flow Analysis
— ¥ Total Forward Violume: 81.32 ml
T — e % Total Backward Volume: -2.10 ml
1250 Total Volume: 79.22 mi
Regurgitation Fraction: 2.58 %
200 Inside Ruler Violume: 79.50 mi
\ 1en Outside Ruler Volume: -0.28 ml
: Vol/min: 5.61 |/min
y . F100 5 VoYmin (effective): 5.47 |/min
/ ¢ Heart Rate: 69.00 /min
y ik Max Pressure Gradient: 5.59 mmHg
- f a 5:0 mlﬂ 15{‘0 2‘?9 2?‘3 300 3 0 4‘-:'0 4?0 5'73 55;{0 if'”igg_ﬁf:'ima 750 00 850 Mean Pressure Gradient: 0.93 mmHg
;.‘__ t i Maximum Velocity (1x1 px): 118.16 cm/s
- Flow mils | Invert Results
w | . — / ’. aries Flow Sefies 2 pa qi
: - 7 y Flow Report
- p d . ', 70 ’/ o wa\ x- BPlane E'fmclhg
o J Analysis
- ‘f‘-\ > 3600 Total Forward Volurne: 182.20 ml
~ ‘ e Total Backward Volume: -2.90 ml
- EI ' [ Total Volume: 179.30 ml
# 400 ‘ - " Regurgitation Fraction: 1.59 %
; Inside Ruler Volume: 179.30 ml
R i300 Outside Ruler Volume: 0.00 ml
< ' § volmin: 12.83 |/min
00 Vol/min (effective): 12.62 |/min
= : Heart Rate: 70.40 [min
# Max Pressure Gradient: 6.47 mmHg
330 "*?['3 4?9 5?” ‘:J 5?0 FS;.(?.?.ED ’3‘}" 3‘3&5‘%\3 Mean Pressure Gradient: 1.35 mmHg
i Maximum Velocity (1x1 px): 127.20 cm/s b
o e Frigger Time ms -l Use Phantom Correction




SHUNT QUANTIFICATION
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AORTIC ARCH ASSESSMENT




AORTIC ARCH ASSESSMENT
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AORTIC ARCH ASSESSMENT
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3. MAIN CT INDICATIONS IN CHD
RS BEEBEEPEBBDDPRIIE S



| CARDIAC CT IN CHD
- FAST ACQUISITION

* HIGH SPATIAL RESOLUTION CORONARY

ASSESSMEr e e

 ABLE TO VISUALIZE ALL THE THORAX &3

VESSELS

 LACK OF FUNCTIONAL INFORMATIONS
 EXPOSURE TO IONIZIANG RADIATION
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TRACHEA-GREAT VESSELS




CORONARY ARTERY ABNORMALITI
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I CORONARY ARTERY ABNORMALITII




1-month-old boy with mixed TAPVR

« RUL to SVC

« LUL to L innominate vein

« RML/RLL & LLL to superior cavo-
atrial junction




| DIAGNOSTIC FLOW-CHART

ADVANCED
IMAGING
REQUESTED

<8YO

-

ANATOMICAL
ASSESSMENT

~

l

CT

FUNCTIONAL
ASSESSMENT

>8 YO

l

CORONARY
ASSESSMENT

TRACHEA
ASSESSMENT

CARDIAC
DEVICE

AR
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CMR

CT

CT

CT




|  TAKE HOME MESSAGE

 CMR NOWADAYS PLAYS A KEY ROLE IN CHD AND
IT IS THE MAIN DIAGNOSTIC TOOL IN GUCH

 CMR PROVIDES AT THE SAME TIME RELIABLE
ANATOMIC AND FUNCTIONAL INFORMATION

- CMR DRAMMATICALLY REDUCED THE USE OF
INVASIVE TECHNIQUE AND IONIZING RADIATION

 CTIS THE GOLD STANDARD FOR AIRWAYS,
CORONARIES AND NEONATAL ASSESSMENT
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