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Areas to be covered

Modalities used to assess the mitral valve
- 2D echo /3D echo
- MRl and CT

Key anatomic features of abnormalities
Advances

- 3D Printing
- Immersive visualisation
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Echocardiography:
All probes can have standard modalities and 3D

=N
High frequency Lower frequency Patients >4kg
Small footprint Larger footprint
Infants / small children Older children / adults
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MPR “walk through” of MV

A2, P2
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MRI

Accurate quantification of flow, volume, regurgitation
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Cine CT

\." !‘ a 2
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“hildren’s Hospital

Relative merits
Back of a cigarette packet

I T L L .

Portable

Sedation / GA

“Windows”
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Echo features of key mitral valve abnormalities

Cleft mitral valve

- Anterior

Posterior

AVSD (Brief)
Parachute mitral valve
Supramitral membrane
Double orifice mitral valve
Mitral valve straddling

Utrecht Sessions 2026



. ING'S
Guy’s and St Thomas’ NHS| .‘ Evelina King’s College Hospital \WWZ&Y College

NHS Foundation Trust I—hojndon NHS Foundation Trust ILL.ONDON
Newer image displays

Standard “Tissue”
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“Glass” or transparency mode
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Cleft of anterior MV leaflet
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View from LA: True cleft of the mitral valve

Cleft anterior mitral valve leaflet Normal mitral valve

AN

Left Right

Cleft angled towards aorta
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Cleft mitral valve

Atrial aspect Ventricular aspect
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Different means of representing
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Intraoperative 3D imaging

Full visualisation of critical valvar
anatomy

Unrivalled anatomic detail
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Cleft of posterior mitral valve leaflet

SAX with mapping of MR Atrial aspect Ventricular aspect

-

-

A
b
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Parachute mitral valve
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Assessment of chordal support — parachute mitral valve

Parachute Mitral Valve Normal v Parachute Mitral Valve

2009/12/10 05:18:09PM
Evelina Childrens Hospital

{ e I
- = Lat MV Marg
fﬂ)

ingle PM

L}
svam

Apex

Valverde et al, 2011
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Supramitral membrane
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Long axis views — 2D and 3D
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TOE of same patient - views from left atrium
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Double orifice mitral valve
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Printing of patient-specific valves

Tricuspid Valve AVSD Mitral Valve
A C E

* Not dynamic
* Single phase of cardiac cycle

* Need segmented
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Initial 4Ch view and sweeps

Four chamber view Sonographic sweep
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DORV with subpulmonary VSD + straddling MV
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CARDIOVASCULAR FLASHLIGHT Onin bt ofprt 13 A 2020
3D hybrid printed models in complex congenital heart disease: 3D
echocardiography and cardiovascular magnetic resonance imaging fusion

Alberto Gomez () |, Gorka Gomez () 2, John Simpson 1.3 and Israel Valverde () 1:34:5%
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New imaging solutions

Quantification of mitral valve regurgitation

Enhanced visualisation
- Immersive imaging (VR / AR)
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AV valve regurgitation

|

"
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Postoperative left AVVR
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3D assessment of MR predicts reoperation

Comparison of 2DE Versus 3DE Accuracy in Discriminating MV Reoperation

3DE Assessment of Severe Mitral Valve Stenosis: 3DE Color Assessment of Severe Mitral Regurgitation:
Effective Orifice Area (EOA) Vena Contracta Regurgitation Area (VCRA)

1.004 p—0

e

4
’

’
poo0-0-500

Recent study from Boston

o

@
FEE TS XY 2

206 h.Id 0.754 0.754 ’...-.--.....-'
> > o.
children ’
3 0,501 3D EOA: AUC =0.847 0501 3D VCRA: AUC =0.969
M M 3 95% Cl: 0.723-0.970 3 95% Cl: 0.916-0.999
- 105 mitral stenosis |
0.254 2D Mean Gradient: AUC = 0.676 0.254 2D VCRA: AUC = 0.720
95% Cl: 0.508-0.844 95% Cl: 0.424-0.903
° 75 m|tr‘a| regu r‘g|tat|on B Delong Test P = 0.006 oo Delong Test P = 0.012
0.00 0.25 0.50 0.75 1.00 0.00 025 0.50 075 1.00
. . 1 - Specificity 1 - Specificity
° 64 m|Xed MV d|Sease |+BDEOA* - =@~ - 2D Mean Gradient ‘—O—BDVCRA‘ --o--ZDVCRA‘
. . Decision Tree Algorithms for the Risk of MV Reoperation Using 3D Echocardiographic Measurements
(o)
° 1% r ired r ration . . . s
3 A) eq u ed €o pe atio Mitral Stenosis Mitral Regurgitation
3D effective orifice area 3D vena contracta regurgitant area
<30% increase / \>30% increase <40% decrease / \>40% decrease
92% risk of 26% risk of 93% risk of 6% risk of
reoperation reoperation reoperation reoperation

Lang N, et al. JACC Adv. 2024;3(8):101081.
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Quantification of MR by 3D echocardiography

Subjective

Poorly validated in children

RFlow (mL/sec) = 2mr? x Va

RFlow = 2m(1.1)* x 35.9

Quantitation (PISA)

- Assumes circular jet

RFlow = 273 mL/s I

- Single regurgitant jet
- Holosystolic CARDI®SERYV
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Quantification of mitral valve regurgitation

Manufacturers are developing Al powered means of quantifying mitral valve regurgitation
v Non-circular jets

v' Multiple jets

v Not holosystolic
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Immersive imaging from standard images

Fully immersive imaging in seconds

Heart VR™
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Virtual reality — immersive display of AV valves

All usual functionality
- Stop/start/scroll

- Measure

- Manipulate

- Crop

Images, Heart VR, www.xrnostics.com
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Virtual Reality to Plan AV valve Repair

Heart VR™ preferred by surgeons compared to standard imaging
Heart VR™ positively impacted surgical approach

How confident are you now about your surglcal approach to
repalring the valve?

-~ »
| ]

Number of cases

[k~
]

.

Much less Less confident Same More confident Much more
confident confidence confident

Confldence level after viewing VR Images

(Pushparajah et al, JTCVS Techniques 2021)
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Dynamic imaging with other modalities — cine CT
Automated nulling of blood pool to show internals

Images: Heart VR
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Thank you for your attention
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