MRI1 for Congenital
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Cardiac MRI for CHD

e Cine
— Ventricle function and volume
MR angiography
e Delayed enhancement of myocardium
e Perfusion
e Flow-metry
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Ventricle volume and FXx




BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIAAND HYPOPLASTIC LEFT

VENTRICLE
LVEDVi at Echo = 10.9 cc / m?




BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIAAND HYPOPLASTIC LEFT
VENTRICLE

LVEDVi at Echo = 10.9 cc / m?2 VENTRICULAR Volumetry

e LVEDV =21 ml/m?

e LVESV =9.9 ml/m?

e LVEF =53%

e LVSV =11.3 ml/m?
(Asc Aorta = 11.9 ml/m?)

e LVI=1.59I/ min




BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIA AND HYPOPLASTIC LEFT
VENTRICLE
LVEDVi at Echo = 10.9 cc / m?

LVEDVi at Echo = 10.9 ml/m?2
LVEDVi at MR = 21 ml/m?




Cine MRI -Ebstein anomaly
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MR Angiography




Dynamic CEMRA




4D time resolved MRA




Perfusion with stress test




Tissue characterization




Delayed enhancement
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Dor procedure pre and post op




Flow Quant Analysis

VENC — velocity encoding cine
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Patient Jams: PPl Wz g2
Patient O F2E2T191 Exsmination Crate: 2204
Pafient Heigit: 15300 cm.  Patient YWeight: S0.00 kg. RtoFRinterval 744 ms.
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Patient I: 326971 Examinaticn Date: 2n2n4
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Functional analysis with MR




Functional analysis with MR

Flow Volume
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Normal

Weight 14.3 Patient ID: ZE+08
R t clat
Height 105.0 == s Patient gender: | M
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1 |RV cardiacindex

BESA(onzs:) 0.65 BS.»@\(-EI-' 0.65 Birth date: b
Heart rate 108 Fatient weight: kg
Patient height: cm
Flow
indexed peak ForBERewB:! IImin RF ratio
AAD 345 000 224
DAO . D82
SVC 13
D+3 212
do+S . 212
. | dDAO 1.26 0.82
5 [IWC 1.48 D98
RPA 2.23 223 000 145 58
LPA 1.60 160 0.00 1.04 42
R+L 3.83 " 3837 0007 249 00
MPA 3.22 322 000 209
asinus 0.00 0.00 0.00 1
AoV 0.00 0.00 0.00
LVOT 0.00 0.00 0.00
RUPL 0.00
RLPV 0.00
LUPY D.00
LLPV D.00
RPYV 0.00 0.00 "t
LPV 0.00 0.00 FEER
PV 0.00
azIugos 0.00
azugos2 0.00
COA 0.00
QpQsa 117
: QpQsv 0.00
s [EA W MYV 3.20 normal 2.08
EAwW TV 311 rev 2.02
Lv
LV mass ED/BSA: 38 [46 - 84]
ED volume/BSA: 58 [52-112)
ES volume/BSA: 20
Stroke volume/BSA; 38
Ejection fraction: 635 [65-T74]
Cardiacindex
» |RY
. |ED wolume/BSA: 61 [58-115]
ES volume/BSA: 29
Stroke volume/BSA; 32
Ejection fraction: 53 [47-63]
Cardiac output: 2.2
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Post TOF: LPA stent and PR

Cardiac index

| RV

ED volume/BSA:
ES volume/BSA:
Stroke volume/BSA
Ejection fraction:
Cardiac output:

Patient name:

Weight 705 Patient ID:
Height 170.0 Patient gender:
BSA(aMzzs 1.82 BSA(za 1.82 Birth date:
Heart rate 88 Patient weight:
Patient height:
Flow
indexedpeak For/BERevwB: I'min RF ratio
AAO 315 000 573
DAO 2.29 417
SVC 1.25 2.27
D+3 .54/ 6.44
dD+S 3.42 6.22
dDAD 217 3.95
VG 1.92 3.49
RPA 2,76 469 193 3502 41272
LPA 1.09 109 000 198 28
R+L 3.85 " 5787193 700 334
MPA 3.85 641 256 7.00 400
asinus 0.00 0.00 000
AoV 0.00 0.00 0.00
LVOT 0.00 0.00 0.00
RUPL 1.41 2.56
| RLPV 1.54 2.81
LUPV 0.26 0.48
LLPV 0.83 1.51
RPV 2.95 " 537 73
LPV 1.09 1.99 27
PV 7.36
azugos 0.00
azugos2 0.00
S8VC-azygo 0.00
Qpas a 1.13
. |QpQs v 1.28
EA w MV 3.21 normal 5.84
EAw TV 296 delay 20-30 ms 5.39
LV
LV mass ED/BSA: 30 [46 - 84]
ED volume/BSA: B9 [52 - 112]
ES volume/BSA: 28
Stroke volume/BSA 42
Ejection fraction: 50 [55 - 74]

157 [58 - 115]

91
65
42 47 - 63

10.38

RV cardiac index
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Weight
Height
BSA(onezs)
Heart rate

Flow

AAD
DAO
SVC
D+3
dD+5

i | dDAQ

Ve
RPA
LPA
R+L
MPA
asinus
AoV
LVOT
RUPL
RLPV
LUPY
LLPV
RPV
LPY
PV
3zugos
azugos2
COA
QpQs a

 QpQsv

EAw MV
EAwWTV
Lv

18.2
112.0

Patient name:

R eset data Patient |D:
FPatient gender:

0.75 BSA(=s" 0.75

2DV

indexed peak ForBE RewviB:

213
2.93

5.07

5.07

213
0.00
7.73
4.67

12.40

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
2.45
0.00
0.00
0.00

LV mass ED/IBSA:
ED volume/BSA:
ES volume/BSA

Stroke volume/BSA;

Ejection fraction:
Cardiac index

i |RV

ED volume/BSA:
ES volume/BSA:

3troke volume/BSA

Ejection fraction:
Cardiac output:

440 0.00

773 0.00
467 0.00
F2.407 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0 [45 - 54]
0 [32-112]
]
0
0 [55-74]

0 [58-115]
0

0

0 [47-63]
0

1 |RV cardiacindex

limin RF
33
1.6
22
3.80
3.80
1.6

58
S
9.30

0.00
0.00
0.00

Birth date:
Patient weight:
Patient height:

ratio

G2
38
0.0

_ BE A
Brief study for QpQs
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Estimated volume of anomalous PV drainage
= 1728.6 ml/min
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Normal flow pattern of PA and PV

800 1000
Trigger delay [ms]




200 1000

Trigaer delay [rms]




Flowe Velocity

1000
Trigaer delay [rms]

g0
Trigger delay [ms]




Flowmetry at AV valve










Post OP TOF
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EDFF Iin Repaired TOF

« End diastolic forward flow(EDFF) is thought to be a sign of
restriction to RV filling

« Reports have been equivocal on long—term clinical state or
exercise tolerance in repaired TOF patients

« Gatzoulis MA, Redington AN, et al. Circulation 1995;91:1775—
1781.
— patients with EDFF had
e shorter PR duration
e |ess cardiomegaly
e better exercise capacity

— protective effect of restriction to RV filling

 Berg J, Helbing WA, et al. Radiology:Volume 243;1:212-219

— patients with EDFF had
e more severe PR
e WOrse exercise capacity



Relation of VO,max to EDFF
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Applications of VENC

« Valvular regurgitation
* Blood flow distribution
e Shunt amount , Qp/Qs
e Stroke volume, cardiac output
« Diastolic function of the ventricles
e Collateral blood flow
— Coarctation of aorta
— After BCPC, Fontan operation
— Pulmonary vein obstruction
e Pulmonary hypertension



Cardiac MRI for CHD

e Cine

— Ventricle function and volume
e MR angiography

— Good vascular anatomy study

e Delayed enhancement of myocardium
— Infarct or damaged myocardium
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— Rest and stress
— Coronary artery flow reserve

e Flow-metry
— Flow volume and flow wave form analysis



Thank You !



