Role of CMR in Valvular Regurgitation:
When Is It Indicated?
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40 year old woman with murmur.
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Chronic Mitral Regurgitation by Doppler

Echocardiography

Yes, mild Doss MR Yes, sovere

mild or severe MR?
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Sequences Needed:

Cine-CMR Phase Contrast CMR

Quantification of

Simpson’s Rule

Technique

End-Diastole

Trve Voiume (cc)
Rehr RB.Radiology 1985;156:717-9

+ GMR volumetry validated:
~ Animals
~Invitro
~Invivo
= (EDV-ESV)/EDV ~Exvivo
Superior to ECHO
~Highly accurate
~ Highly reproducible
~Low intra-observer variability
~ Low inter-observer variability
- LVEF: 2-7%
~ Low inter-study variabilty

LVEF (206-102)/206 = 50%

Shah. Curr Opin Cardiol 2012, 27:485-491

Pattynama PM. Radiology 1993;187:261-8.
Semelka RC. Am Heart J 1990;119:1367-73.
Stratemeier £ Radiology 1986;158:775-7.
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Quantification of RV Stroke Volume:

Accuracy of CMR Derived Flow &
(SV) Measurements

RVEDV = 331 mL RV ESV =161 mL
w
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Zhan et al, Journal American College of Cardiology, 2020.

« Strong correlation
- In-vivo
+ LV SV in subjects w/out MR
+ SV by Fick & thermodilution
« Doppler
— In-vitro
+ Flow phantoms

Aff =93 ml

Left Ventricle

= AO Flow = PA Flow
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+ What are the goals of CMR in valve assessment ?
= Severity of lesion /
= Mechanism of lesion
= Consequences of lesion

+ How does CMR compare to Echo

+ When to use CMR for valve assessment

www.med.uottawa.ca

40 year old wo
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Quantification of Mitral Regu

itation Severity: [PESNGIR
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Mitral Reg Vol = LV stroke volume — Aortic forward volume

End-Diasf(oIe

1. Presence of changing degrees of MR during systole.
2. Eccentric jets

3. Mobile mitral regurgitant jets.
LVSV X ml

‘ y This technique is not affected by:

End-Systole

Z=X-Y

Aortic Flow
Y ml

40 year old woman referred for evaluation |5

MR Regurgitant Volume & Fraction Meth(’hSt
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MR Regurgitant Volume = LV Stroke Vol — Systolic Aortic Forward Flow

[Mitral Reg Vol = LV SV — Aortic

FF=176-93=83 ml \

Regurgitant Fraction (%) = MR regurg vol /

MV Flow = 83/176 = 47%
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+ How does CMR assess valve regurgitation ?
= Severity of lesion -

(" = Mechanism of lesion )
= Consequences of lesion

+ How does CMR compare to Echo for regurgitation
assessment

+When to use CMR for valve regurgitation

Mechanism of MR:

Bileaflet Prolapse
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Posterior leaflet prolapse

Mechanism of MR: Methalist

CMR is inferior to TEE in
depicting torn chordae.

Sensitivity ~ Specificity | Accuracy

AML  TEE (n=36) 75 96 92
MRI (n=35) 71 96 91
PML  TEE (n=36) 86 93 89

MRI (n=35) 86 100 91 Stork A.Eur Radiol (2007) 17: 3189-3198
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+ How does CMR assess valve regurgitation ?
= Severity of lesion p
= Mechanism of lesion
= Consequences of lesion

[4 How does CMR compare to Echo for regurgitation I
assessment

+When to use CMR for valve regurgitation
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31Al, 26 MR; TTE/CMR same day; 2 readers

Mitral Regurgitation

. _CUR Aot of R Bt ot

Aortic Regurgitation

g

CMR has good observer variability profile

Cawley.Circ Cardiovasc Imaging. 2013;6:48-57

* 258 asymptomatic patients
* Moderate or Severe MR by Echo DEsAKEY HeART &
* LVEF > 60%

ORIGINAL RESEARCHARTICLE |

Circulation

Prognostic Implications of Magnetic Resonance-
Derived Quantification in Asymptomatic Patients
With Organic Mitral Regurgitation

Comparison With Doppler Echocardiography-Derived
Integrative Approach

e Concordant Grading of Severity: 76%
¢ Discordance: 24%

1. Late Systolic Jet

2. Multiple Jets

3. Eccentric Jets

Pericka, et a. Cicuaton, 2018;137:1349-1360

Circulation « 258 asymptomatic patients Meth((list

* Moderate or Severe MR by Echo oesaKey HeART 8
* LVEF > 60%

ORIGINAL RESEARCHARTICLE |

Prognostic Implications of Magnetic Resonance—
Derived Quantification in Asymptomatic Patients
With Organic Mitral Regurgitation

Comparison With Doppler Echocardiography-Derived
Integrative Approach

¢ Concordant Grading of Severity: 76%
¢ Discordance: 24%

1. Late Systolic Jet

2. Multiple Jets

3. Eccentric Jets

Penicka, ot al. icultion. 2018:137-1340-1360
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c All cause mortality and * 258 asymptomatic patients

indication for MV surgery |ESEEEEASE

B

®

2

2

3

"

¢

bl

<

c

o

>

w
|
8

Follow-up (years)
~—— MRISEV-ECHO SEV —- MRISEV-ECHOMOD ~—- MRIMOD-ECHO SEV — MRI MOD-ECHO MOD

Pernica, et a, iculton. 2018:137:1349-1360
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with assessing MR severity when there is a discrepancy between the findings on clinical assessment and

_ 3. In patients with primary MR, CMR is indicated to assess LV and RV volumes and function and may help
1
echocardiography (6-9).

Otto et al, JACC 2020.
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+ How does CMR assess valve regurgitation ?
= Severity of lesion |
= Mechanism of lesion

(= Consequences of lesion )

+ LV Enlargement

+ LV Dysfunction

+ LA Enlargement

+ Myocardial Fibrosis

egional Fibrosis in MVP EZSNGIa
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Consequences

LGE =0 fibrosis

Danai Kitkungvan et al. JACC 2018;72:823-834

UUAR CENTER

Apical LV

Q© @

Danai Kitkungvan et al. JACC 2018;72:823-834
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ARRHYTHMIC EVENTS AND MV

5% Kitki 1. JAC 2018.
ARRHYTHMIC EVENTs  Kitkungvan etal. JACC 2018
(SCD, aborted SCD, or VT requiring ICD)
:\; 3.83%
o 4% | p=0.006 -
2
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£ 0.73%
0.23%
o L A
NO MVP MVP WO SCAR MVP WITH SCAR

PATIENTS WITH MVP AND REPLACEMENT FIBROSIS
HAD THE HIGHEST RATE OF ARRHYTHMIC EVENTS
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TYPES OF MITRAL REGURGITATION

e

Primary MR Secondary MR

Anatomic abnormality
of the mitral valve

Abnormality of the
myocardium NOT valve
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Recommendations for Diagnosis of Secondary MR

Referenced studies that support the recommendations are summarized in

cor LoE
1. In patients with chronic secondary MR (Stages B to D), TTE is useful to establish the etiology and to assess
U the extent of regional and global LV remodeling and systolic dysfunction, severity of MR, and magnitude
of pulmonary hypertension. (1,2)
2. In patients with chronic secondary MR (Stages B to D), noninvasive imaging (stress nuclear/PET, CMR, or
i &30 stress i coronary CT or coronary arteri is useful to establish

etiology of MR and to assess myocardial viability.

Otto et al, JACC 2020.
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POSTERIOR LEAFLET TETHERING FROM INFEROLATERAL WALL INFARCTION

Estimated Hazard Ratio

O -4 N W A 1O N

Prognosis in Ischemic Secon
Influenced by MRF and Infar
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0 10 20 30
Mitral Regurgitant Fraction (%)
— MIS=0% MIS =15% MIS =30%

40 50

MIS = 45%

Cavalcante et al, JACC Cardiovascular Imaging 2019
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Mitral Regurgitant Fraction 10%
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LVEF 22%

Py

I 2

LVEF 51%
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Secondary MR: Ischemic and Nonischemic

Tayal et al, JACC Imaging 2021

Impact of Myocardial Scar on Prognostic
Implication of Secondary Mitral
Regurgitation in Heart Failure
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P=0.01 <0.001

P=0.04

——
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Time (Years)

Tayal et al, JACC Imaging 2021




Bicuspid Al

- Bicuspid aortic valve with severe
Al(RV 80 ml, RF 50%)

- Dilated LV

- Normal LV and RV EF

- Severely dilated aortic root (5.3
cm at the sinus)

- Moderately dilated ascending
aorta (5.2 cm)
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39 yr old with SOB:
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RECOMMENDATIONS

TTE findings, TEE, CMR, or cardiac

3. In patients with moderate or severe AR and suboptimal TTE images or a discrepancy between clinical and

is indicated for the of LV systolic function,

systolic and diastolic volumes, aortic size, and AR severity (20-25).

Otto et al, JACC 2020.

Natural History of Functional m
Tricuspid Regurgitation Quantified by
Cardiovascular Magnetic Resonance
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547 patients with functional TR
Median FU 2.6 years

PA Flow = 109 mlL}

RVEDV =331mL

fogo ge's

Zhan et al, Journal American College of Cardiology, 2020.

Tricuspid Regurgitation:

TR quantified by CMR is independently associated
with mortality even after adjusting for clinical and
imaging covariates including RVEF, MR severity,
and PA pressures

Log-rank test p = 0.009
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CHNTRAL ILLUSTRATION: 3 Mok Cotegwres for enciomt g
Regurgitation Can Be Defined: Low, Intermediate, a

233

Zn, . et .3 A Coll Cardl. 2020760129131,

Log-rank test p < 0.001
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« Technically difficult TTE

« Discordance between Hx, PE, 2D,
Doppler findings

« Eccentric Regurgitant Jets

* Non-holosystolic Regurgitant Jets

/l\\/llg)ltiple Regurgitant Jets (i.e. MR and

« Determine the consequences of the
valve lesion
— Quantification of LV volumes
— Quantification of LVEF
- 1t of i
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