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Patient case 1

« 28 year-old-female

 Correction of a partial atrio-ventricular septal defect at
the age of 4 year

» Progressive shortness of breath, no other complaints
« ECG: sinus rhythm

 Echo: no residual shunt at atrio-ventricular level

Eras SMC
2 af iy




FR 48Hz

FR 21Hz
16em

o}

66%

C 48

P Low
HPen
CF
67%

2 5MHz
WF High
Med

A ?

14 28

Mitral regurgitation

FR 125Hz

FR 27Hz
12em

o]

52%

C 48

P Low
HGen
CF
67%
2,5MHz
WF High
Med

Eras

B6 bpm

sMC
2afrny




Mitral regurgitation
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Mitral regurgitation
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Question 1

Do you routinely assess LV dyssynchrony in patients in sinus rhythm
with LBBB, heart failure NYHA class 3, and LV-EF <35%?

1. Yes, in all patients

2. Yes, In selected patients

3. No
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Question 3-D

What technique do you use for assessment of intra-LV-
dyssynchrony?

Color-coded TDI Yu-index
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Question 1

What is the main mechanism of mitral
regurgitation in this patient?

1. Prolaps

2. Restriction

3. Cleft

4. | do not know




Mitral valve apparatus
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Importance of recognizing MR mechanism

Condition

Primary valve

Functional mitral

Pathology

Asks for valve repair or repacement

May improve with

» medical therapy (ACE-inhibitors,
beta-blockers, diuretics)

* resynchronization therapy

* coronary revascularisation




Importance of recognizing MR mechanism

Primary MR: due to a valvular problem
- valve repair or replacement

Secondary or functional MR: due to a LV problem

- heart failure therapy (ACE-inhibitors, beta-
blockers, diuretics)

- cardiac resynchronization therapy (CRT)

- coronary revascularisation (PCl or CABG)
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Importance of recognizing MR

FR 47Hz
17em

D
62%
C 50
P Low
HGen

FR 67Hz
13em

2D
58%
C 50
P Low
HGen

FR 14Hz
20em

D
62%

C S0

P Low
HGen
CE

B66%
2.5MHz
WF High
Med

FR 26Hz
18em

|

mechanism

Eras

54 bpm
sMC
2 afvny




Importance of MR mechanism: axioma 1

Successful valve repair is preferable to
valve replacement for most patients
with mitral valve disease

Eras sMC




Importance of MR mechanism: axiomas

1) successful mitral valve repair is preferable
to mitral valve replacement for most
patients

2) accurate assessment of the functional
anatomy is a prerequisite for successful
and long-lasting mitral valve repair

3) surgical inspection of the mitral valve in a
flaccid arrested heart at the time of surgery
does not reflect true functional pathology of
the diseased mitral valve Eragpus MC
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Importance of MR mechanism: axioma 2

Accurate assessment of functional

anatomy Is a prerequisite for
successful and long-lasting repair
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Importance of MR mechanism: axioma 3

Surgical inspection of the mitral
valve In a flaccid arrested heart at
the time of surgery does not reflect

true functional pathology of the

diseased mitral valve
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Importance of MR mechanism: axioma 4

The preoperative assessment of
the functional pathology of the
mitral valve Is as relevant to a

surgeon as a well-charted route to
Curacao is to a pilot before take-off
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Carpentier functional classification

based on the opening and closing motion of the mitral valve
leaflets in relation to the mitral annulus

Type llla Type llkb

normal motion with annular dilatation

Type |l iIncreased motion (prolapse)

Type llla decreased motion (restriction) in diastole and systole
Eras sMC
Type llib decreased motion particular in systole A 2afrns




Shaw’s functionele classificatie

Normale beweging klepbladen

Toegenomen beweging (prolaps)

Afgenomen beweging
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Pathologie van de mitralisklep

Type lll  Afgenomen beweging van klepbladen
Systolische en diastolische restrictie
(reumatisch vitium)

Symmetrische systolische restrictie (twee
tethered klepbladen, centrale jet)
Asymmetrische systolische restrictie met ééen
tethered klepblad en €én overrijdend non-
tethered klepblad (excentrische jet)

Eras SMC
2 af iy




Pathology of the mitral valve

Type Il Decreased motion of the valve leaflets
A Systolic en diastolic restriction (reumatic
disease)
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Pathology of the mitral valve

Type Il Decreased motion of the valve leaflets

Symmetric systolic restriction (two
tethered leaflets, central jet)
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Type |IIB Restriction
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Pathology of the mitral valve

Type Il Decreased motion of the valve leaflets

Asymmetric systolic restriction with one
tethered leaflet and one overriding non-
tethered leaflet (eccentric jet)
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Type IlIC Restriction
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Pathology of the mitral valve

Type |l Increased motion of the valve leaflets
Flail leaflet (eccentric jet)
Billowing both leaflets (central jet)
Billowing both leaflets with a flail leaflet
(central and eccentric jet)

Eras sMC




ype |l - Increased motion of the valve leaflets

* Normal = closure below the annular plane with a
coaptation zone of at least 5-8mm

* Billowing = superior displacement past the annular
plane of the body of the leaflet - u
 PMVL

« AMVL >2mm in LAX or >5mm in 4CH &

* Prolapse = superior displacement pas‘;[ri[he annular
plane of the free margin of the leaflet

* Flail = severe prolapse due to chordal or papillary
muscle rupture or extreme chordal elongation
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Pathology of the mitral valve

Type Il Increased motion of the valve leaflets
A Flail leaflet (eccentric jet)

FR 52Hz
13cm

2D e 0
66% =

C 50

P Off

Gen

PAT T: 37.0C
TEE T: 38.5C

Eras SMC
2 af iy




Type Il - Increased motion of the valve leaflets

Fibro-elastic deficiency with thin leaflets and thin
and friable chordae (usually P2 prolapse)
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Type |l - Increased motion of the valve leaflets

Degenerative or myxomatous disease with
excessive leaflet tissue and elongated chordae
(classic form Barlows disease)




Pathology of the mitral valve

Type |l Increased motion of the valve leaflets
B  Billowing both leaflets (central jet)

M4
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Pathology of the mitral valve

Type Il Increased motion of the valve leaflets
C  Billowing both leaflets with a flail leaflet
(central and eccentric jet)
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Degenerative mitral valve disease spectrum

FR 52Hz FR 52Hz

'‘PAT T: 37.0C 105 bpm 3
PAT T: 27.0C
TEET 38.4C TEE T 38.5C

FR 35Hz FR 52Hz
10em 10cm

20 f 2
62% = 3 74%
C 50 c 50

Off

P Off ’ P
Gen Gen

; JPEG _ 49
PATT: 37.0C 56 bpm

BT 70
Eras SMC
2 af iy




Recognizing site and extent of prolaps

defines the difficulty of surgery

and (hopefully) thereby

defines the selection of the surgeon
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Scallops visualisatie met 2D TTE




Scallops visualisation with 2D TTE




Scallops visualisation with 2D TEE
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Scallops visualisatie met 2D TEE
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Scallops visualisation with 2D TEE
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Scallops visualisation with 2D TEE
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Scallops visualisatie met 2D TEE
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Scallops visualisatie met 2D TEE




Scallops visualisation with 2D TEE
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Surgical view
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Surgical view
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3D TEE: real-time 3D zoom or full-volume
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Scallops visualisation with 3D TEE
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Scallops visualisation with 3D TEE
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Scallops visualisatie vanuit 3D TEE
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Patient example 1
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Patient case 2: which scallop?
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Patient case 2: which scallop?

FR B6Hz
11em

20
57%
C 50
P Low
HPan

FR 66Hz FR 125Hz
11em

Eras sSMC

2CH view e




Question 2

What is the site of prolaps in this patient?

1. P2

2. P3

3. P2 and P3

4. | do not know




Patient case 2: which scallop?
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Question 3

What is the site of prolaps in this patient?

1. P2

2. P3

3. P2 and P3

4. | do not know




Patient case 2: which scallop?
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Patient case 2: which scallop?
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Patient case 2: which scallop?
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Patient case 2: which scallop?
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Patient case 3: which sca
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Question 4

What is the site of prolaps in this patient?

1. P2

2. P2 + P3

3. P1 +P2+P3

4. | do not know




Patient case 3: which scallop
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Question 5

What is the site of prolaps in this patient?

1. P2
2. P3

3. There is no prolaps, may be perforation

4. | do not know ErasmusMC
_/é‘:wfw




Patient case
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Question 6

What is the site of prolaps in this patient?

1. P2
2. P3

3. There is no prolaps, only perforation

4. | do not know ErasmusMC
_/é‘:wfw




Patient case
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Patient case 5: which scallop
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Question 7

What is the site of prolaps in this patient?

1. Classic P3-P2-P1
2. May be P3-P2-P1 but may also be P3-P2

3. May all be true but may also be P3 only

4. | do not know ErasmusMC
_/é‘:wfw




Patient case 5: which scallop
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Patient case 5: which scallop

FR §2Hz
10em

3%
cEo
P ot
Gen

A3 - P3

Eras SMC
2 af iy




Patient 5: which scallop
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Patient case 5: which scallop
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Type IC Annulus dilatation
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Question 8

Where do you measure the annulus?

1. 4-Chamber view
2. 2-Chamber view

3. 3-Chamber view

4. Any of the views above-mentioned e

ras SMC
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Type IC Annulus dilatation
a7 47
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Type IC Annulus dilatation
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Type IC Annulus dilatation
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Question 1

What is the main mechanism of mitral
regurgitation in this patient?

1. Prolaps

2. Restriction

3. Cleft

4. | do not know




The 3D image
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Question 9

What is the main mechanism of mitral
regurgitation in this patient?

1. Prolaps

2. Restriction

3. Cleft

4. | do not know




Patient Case = Mitral valve cleft

« Unusual congenital lesion most often encountered in
association with other congenital heart defects (atrio-
ventricular endocardial cushion defects)

» Responsible for 1/3 of congenital mitral regurgitation

 Cleft diagnosis is difficult because of the position,
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Conclusions 3D

 easiler to understand (surgeon)

» faster (only one recording)

* more accurate (extent)

change or be changed

(Jack Welch, former CEO of General Electric)
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What can 3D do better?
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Scallops visualisatie vanuit 3D TEE

Mitral Valve Anatomy Report
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Scallops visualisatie vanuit 3D TEE
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Pathologie van de mitralisklep

Type | Normale beweging van klepbladen
A Perforatie (endocarditis)
B Aangeboren cleft
C Gedilateerde annulus zonder restrictie
(tethering) van de klepbladen




Pathologie van de mitralisklep

Type | Normale beweging van klepbladen
A Perforatie (endocarditis)
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Type |A Perforation
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Pathologie van de mitralisklep

Type | Normale beweging van klepbladen

B Aangeboren cleft




Type IC Annulus dilatation
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Type IC Annulus dilatation
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Type IC Annulus dilatation
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Conclusions 3D TEE

 easiler to understand (surgeon)

» faster (only one recording)

* more accurate (extent)

change or be changed

(Jack Welch, former CEO of General Electric)
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Patient practice 1

Measurement of the 2D annulus

* open folder Keyser on QLAB 2D TEE

* measure the MV annulus according to
your own method (do not discuss with
each other) and note your value
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Patient practice 1

Measurement of the 3D annulus

* open folder Lips on QLAB (MPR)
* measure the MV annulus area upon
iInstructions of Jacky

* open folder Keyser on QLAB (MPR)
* measure the MV annulus area yourself
and note your value
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Patient practice 1
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Patient practice 2

FR 35Hz
12em

20

PAT T: 37.0C
TEE T: 38.6C

e 133 m

70 bpm
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Patient practice 2

Mechanism oefenLIPS

* open folder Kraayeveld on QLAB
» find the prolaps yourselt




Patient practice 2 — P2 prolaps

2008/1118 08.00.18AM Annulus

W DAIPm = 42,6 rm
W DAP =366 mm
WH=82mm

W C3D=1343 mm
W A2D = 12947 mim*

VR41Hz 0 0
12em T
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gglu\;‘%ume A : ’ [ AJDE Ant=*=

s rmr®
3D 40dB ] L [ AIDE Post = ===

mrm®
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W VTent=16ml
W YProl=03m|
—Leaflet Len.fAng.—

[ L3DE 42 ===
mm

[ L3DE P2 = %=
mm

WoAnt=173"
W oPost=262"
W BNPA=1345"
W HTent= 48 mm
W HErol= 7.2 mm
Coaptation:

[ L2ZDAIP =
mm

——Aortic-hitral—
We=1231"

Papillary——
W LChardAl = 318

mm

PHILIPS PHILIPS [ | \;(%imrdpm =274
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Patient practice 3

FR 53Hz FR 18Hz

FR 54Hz FR 19Hz
17em

17em

20
54%
C50
P Low
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Patient practice 3

FR B6Hz
11em

20
57%
C 50
P Low
HPan

FR 66Hz
11em
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Patient practice 3

Mechanism

* open folder Meijvogel on QLAB
» find the prolaps yourselt




Patient practice 3 — P3 prolaps

2010/11/01 09:18:37AM
Thoraxanesthesiology EMC

VR7Hz 0 350 180
Cc

3D 40dB
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Patient practice 3

FR B6Hz
11em

20
57%
C 50
P Low
HPan

FR 66Hz
11em
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Patient practice 3

FR S2Hz
9.0em

A3 - P3

Z Eraspus MC
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FR 52Hz
9.0em

B 31w

ANT

FR 52Hz
9.0em

Fir]
GE%
C50

P
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Patient practice 3
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Patient practice 3 — P3 prolaps

2010/11/01 09:18:37AM
Thoraxanesthesiology EMC

VR7Hz 0 350 180
Cc

3D 40dB

PHILIPS
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Patient practice 4

FR 50Hz FR 16Hz
8.1em B.1em

D D
65% 68%
C 50 . C 50
P Off 2 P Off
Gen : Gen

CE
59%
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A
'PAT T: 37.0C PAT T37.00
TEE T 391G TEE T 39.0C

FR 50Hz FR 16Hz
9.0cm 9.0em

o) o)
68% ™ 70%
C 50 \ C50
P Off P Off
Gen Gen

CE

59%
4.4MHz
WF High
Med

‘PATT: 37.0C PATT: 37.0C
TEET: 38.9C TEET: 38.1C




Patient practice 4

Mechanism

* open folder Okkerman on QLAB
» find the prolaps or perforation yourself




Patient practice 4 — P2 perforation

2012/03/22  09:42:24AM
ErasmusMC Thorax /21 e
Bem
VR32Hz 0 55 1 :Ers\;stw
Lm 3D 5008
Full Wolume
3D 34%
3D 50dB
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Full Volume
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Full Volume
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30 S0dE

Eras SMC
2 af iy




FR 48Hz

FR 21Hz
16em

o}

66%

C 48

P Low
HPen
CF
67%

2 5MHz
WF High
Med

A ?

14 28

Patient practice

FR 125Hz

FR 27Hz
12em

o]

52%

C 48

P Low
HGen
CFE
67%
2,5MHz
WF High
Med
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Patient practice 5

Mechanism

* open folder vd Knaap on QLAB
* find the mechanism yourself




Patient practice

2010/05/05
I horaxanesthesiology EMC

VR34H: 0 0 180
Tem Eae

Full Volume
3D 34%
3D 40dB

2010/05/05

I horaxanesthesiology EMC

VR34Hz 0 0 180
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Full Volume
3D 13%
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2010005105
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Full Volume

30 1%
3D 40dB
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Full Volume
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e
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Patient practice MS 1

Jacky will practice with you
measurement of a normal MVA from

a TEE (Lips) and TTE (Haan) study
+ Osmanovo pre/post balloon)




Patient practice MS 2

50-year-old-female
Permanent AF

Episodes of heart failure
Currently NYHA 2

Discrepant findings at TTE

SSSSSSS




Patient practice MS2

Mechanism

* open folder Oufkir on QLAB
» measure the MVA yourself




Patient example XX: scallop P3 ?

FR 35Hz
em

AT T 37,0 132 bpm
TEE T 395C

FR 35Hz - R o
11em - - jem

PAT T: 37.0C 108 bpm
TEE T. 38 3C

FR 35Hz
11cm
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Patient example XX: scallop P3 ?

2011/0113 10:37:00AM
ErasmusMC Thorax /15

VR 44Hz 0 120 180
{1em

Full Volume

3D 18%
3D 40dB

PHILIPE
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Patient example 3: scallop P3 7

FR 83Hz L FR 64Hz
Ocm
2D
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C 50
P Low
HGen
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Patient example 3: scallop P3 7
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TEET: 38 6C
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FR 52Hz
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Patient example 3: scallop P3 7
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Patient example 3: scallop P3 7

2010/08/18  09:18:44AM
Thoraxanesthesiology EMC

VR37Hz 0 145 180

8cm \

Full Volume
3D 18%
3D 50dB
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Scallops visualisatie vanuit 3D TEE

Mitral Valve Anatomy Report

Leaflet Volume

VTent 1.6 ml
VProl 0.9 ml

Leaflet Len./Ang.

0 Ant 17.3
0 Post 28.2
O NPA 1345
HTent 48

HProl 7.2
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Scallops visualisatie vanuit 3D TEE
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Pathologie van de mitralisklep

Type | Normale beweging van klepbladen
A Perforatie (endocarditis)
B Aangeboren cleft
C Gedilateerde annulus zonder restrictie
(tethering) van de klepbladen




Pathologie van de mitralisklep

Type | Normale beweging van klepbladen
A Perforatie (endocarditis)




Type |A Perforation

FR 43Hz
18em

2D
5d%
C 50
P Low
HPen

FR 18Hz

FR 18Hz
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Type |A Perforation

2010/04/26 04,22 33PM
ErasmusMC Ihorax 15

VR 10Hz 0 60 180
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Live 3D
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3D 50dB

VR S52Hz 0 60 180
Yem

Full Volume
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3D 40dB
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Full Volume
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Pathologie van de mitralisklep

Type | Normale beweging van klepbladen

B Aangeboren cleft




What can 3D do better?
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Type IC Annulus dilatation

FR 48Hz FR 55Hz FR 55Hz
16em FRE

FR 55Hz FR 55Hz DAY
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Type IC Annulus dilatation

FR 55Hz FR 55Hz T
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Type IC Annulus dilatation
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FR 63Hz

15em

2D

.
PAT T: 37.0C
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VR 12Hz

Sem

Live 3D
3D 30%
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Conclusions 3D TEE

 easiler to understand (surgeon)

» faster (only one recording)

* more accurate (extent)

change or be changed

(Jack Welch, former CEO of General Electric)
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