Tk GIORNATE |
th_ th ’ T JQL» . | N RINO
S CARDIOLOGICHE ) M

ECHOCARDIOGRAPHY AND CARDIAC MAGNETIC
RESONANCE: BENEFITS, LIMITS AND ADDED
VALUE IN DIFFERENT CLINICAL SETTING
- Valvular Heart Disease -

Walter Grosso Marra
Cardiologia U
Area critica
Citta della Salute e della Scienza di Torino



RMN versus ECHQ

07/08/2018 09 18 52
551308201 00607




NON E" MAlI COME SEMBRA ...............


https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8krub8PbYAhUIzRQKHbWNBgUQjRwIBw&url=http://www.nataliaelenamassi.com/fotografia?lens_portfolio=ambiguity-tutto-e-come-sembra-oppure-no&psig=AOvVaw1yPi7EYwL8vXIlg72E_gnp&ust=1517098899334912

ey

E) alamy stock photo e













20Hz

12em

2D

58%

C 50

P Bassa
AGen

CF
66%
2.5MHz
WF Alto
Med.

Ak R
1.7 34

oo




PHILIPS PACELLA, LUCIA
18-01-30-132904

TEE
X7-2t
46Hz
12.0cm

2D

Pen.
Guad. 50
C 48
4/4/0
50 mm/s

T.Paz: 37.0 °C
T. TEE: 40.0 °C

0

Philips Healthcare

76 180

MI 0.7
TIS 0.1

1/30/2018
2:14:02 PM




PHILIPS TIS0.1 MI 0.5
CX7-2tIAdulti

FR 29Hz
13cm

xPlane
T5%

75%
50dB
P Off
Gen.

Temp. PAZ.: 37.0C
Temp. TEE: 38.68C %




PHILIPS

TIS0.1 MI 0.5

CX7-2tIAdulti
FR 29Hz

16cm

Temp. PAZ.: 37.0C
Temp. TEE. 39 8€




PHILIPS TIS0.2 MI 0.5

» | CX7-2tIAdulti
FR 7Hz Battiti 3D 1 M4
9.0cm
3D o 55 1o
3D 52% ;
3D 40dB | /

. F .
E\? r WY ‘

>y

-

o
N\ A
,O'L?i« g
-

Temp. PAZ.: 37.0C 93 bpm
Temp. TEE: 38.4C

JPEG



PHILIPS CELLA 26/01/2018 10:32:56 TIS0.1 MI 0.5

27430920180126 CX7-2tIAdulti
FR 36Hz

M4
11em

150
xPlane
74%
74%
50dB

P Off 1
Gen

Temp. PAZ.: 37.0C
Temp. TEE: 392€




PHILIPS CROCE

06090920180515

FR 5Hz
9.6cm

Live 3D
3D 0%
3D 40dB
Gen

Temp. PAZ.: 37.0C
Temp. TEE: 39.8C

156/05/2018 10:37:27
CX7-2tIAdulti

TIS0.2 MI 0.5




FR52Hz
12cm
2D 0 150 130

T7% L

C 50
Gen

Temp. PAZ.: 37.0C
Temp. TEE: 38.9C

S Al EENNE WERERLEE

M4

**bpm



PHILIPS CELLA 26/01/2018 10:54:25 TIS0.7 MI 0.4

27430920180126 CX7-2tIAdulti
FR 10Hz M4 M4
12cm +61.6
2D 0 154 180 o B I
74% | -
C 50 ~
P Off
Gen
CF .
59%
4 4MHz
WF Alto
Med. -61.6
cmis
G
P AR N
Temp. PAZ.: 37.0C *** bpm

Temp. TEE: 39.6C



PHILIPS DENTE 12/04/2017 19:37:22 TIS0.7 MI 0.4

44001620170412 CX7-2tIAdulti

FR 10Hz M4 M4
13cm . .

2D o 0 1m0 - . ’
68% W
C 50 * .

P Off
Gen
CF
59%

4 4MHz
WF Alto
Med.

P .
Temp. TEE: 39.8C



PHILIPS TIS0.1 MI 0.5

CX7-2tIAdulti

FR 50Hz M4
10cm

2D o 100 180 !
79% ﬁ
C 50 ‘
P Off
Gen.

Temp. PAZ.: 37.0C ** bpm
Temp. TEE: 39.1C



Anfecolytieral

Commisiure

.

e
s AM A et )

fowg’

LW |
s

.

S
< —

-

(@ u_‘;'”“ c ol
g

-







ECHO: Il Tallone d’Achille

mm/s

* La finestra acustica puo

inficiare la valutazione

MI 1,0
TIS 1,4

MI 0,1
TIS 0,5

Eco adulti
§ 1 + AV VTI 46,9 cm
V. max. AV 01 cm/s
PG max. AV 6,2 mmHg
V. med. AV 215

1.
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ESC/EACTS GUIDELINES

2017 ESC/EACTS Guidelines for the
management of valvular heart disease

The Task Force for the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

3.1.1 Echocardiography

Following adequate clinical evaluation, echocardiography is the key
technique used to confirm the diagnosis of VHD as well as to assess
its severity and prognosis. It should be performed and interpreted by

properly trained personnel.’

European Heart Journal (2017) 38, 2739-2791

3.1.2.2 Cardiac magnetic resonance

In patients with inadequate echocardiographic quality or discrepant
results, cardiac magnetic resonance (CMR) should be used to assess
the severity of valvular lesions, particularly regurgitant lesions, and to

assess ventricular volumes, systolic function, abnormalities of the

ascending aorta and myocardial fibrosis. CMR is the reference

method for the evaluation of RV volumes and function and is there-
fore particularly useful to evaluate the consequences of tricuspid
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Aortic Regurgitation

Echo (TTE & TOE): MR:

*  Morphology of valve in poor
acoustic windows

Morphology of valve (i.e. _ _
bicuspid valve) e |nBAV z_md in Marfa_m patients,
evaluation of associated lesions
e Qualitative and semi- (i.e coartaction, aortic aneurism,

quantitative evaluation coronary anomalies)
Better evaluation of regurgitant

* Leftventricular function volume and fraction (RF), LVEDV
and LVESV and EF.

*  Good ability to predict
development of symptoms and
the need for surgery, if RF >
33%, better than ventriicular

Circulation. 2012 Sep 18;126(12):1452-60 volume

JACC Cardiovasc Imaging. 2011 Mar;4(3):231-3
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Aortic Stenosis

Echo (TTE & TOE):

. Key diagnostic tool: quantification
of AS severity (velocity, gradients,
functional area)

*  TOE for planimetry of aortic area
and anulus measurement,
morphology of valve in poor
acoustic TTE windows

. Quantification of degree of
calcification (if CT not available)

. Follow up

 Anatomy of valve, of aortic
root and descending aorta
(especially in BAV)

e Differentiation of sub-valvular
or supra-valvular stenosis

e  Quantification of LV mass and
function

e Measurement of velocity of
the stenotic eccentric jet

 Negative prognostic role of LGE

J Am Coll Cardiol. 2010 Jul 20;56(4):278-87

J Cardiovasc Magn Reson. 2011 Apr 28;13:25
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Mitral Regurgitation
Echo (TTE & TOE): MR:

 Marginal role for MR
severity evaluation

e Accurate LV volume and
function evaluation

 Emergent prognostic role
in asyntomatic patients
with severe MR

*  Principal investigation for
aetiology, mechanism and
severity of MR and its
hemodynamics consequences
(LV dilatation and/or
dysfunction, PH)

e  Stratification of likelihood of
valvular repair

J Heart Valve Dis. 2004 Jul;13(4):600-7
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Pulmonary Regurgitation

Echo (TTE & TOE): MR:
 Only first step, because *  Measurements of RV volumes and
of.. function

. Evaluation of regurgitant volume
. Anatomical evaluation of pulmonary

v' Position of PV and RVOT arteries
behind the sternum e Quantification of lung blood flow
v’ Lack of definite echo downstream of pulmonary bifurcation

* RVEDV < 160 ml/mq indicate grater

qualitative criteria for PR chance of inverse remodeling after

evaluation pulmonary valve replacement in
v Complex geometry of RV chronic PR following Tetralogy of Fallot
repair

Radiographics. 1996 May;16(3):467-81.
Semin Thorac Cardiovasc Surg Pediatr Card Surg Annu. 2006: 11-22


https://www.ncbi.nlm.nih.gov/pubmed/8897617
https://www.ncbi.nlm.nih.gov/pubmed/16638542
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Tricuspid Regurgitation

Echo (TTE & TOE):

Accurate evaluation
of TR severity and
mechanism, annular
dilatation, pulmonary
pressures estimation

MR:

Measurement of RV
volumes and function

J Cardiovasc Magn Reson. 2012; 14(1): 7



RMN: punti di forza

* La possibilita di infiniti piani di taglio,
I'indipendenza dalla qualita della
finestra acustica e la selezione del frame
adatto all’interno del ciclo cardiaco
permettono lo studio anatomico nei casi
in cui I'ecografia non é dirimente e/o ci
siano C.l. aTEE.

Gulsin et al. BMC Medical Imaging(2017) 17:67



RMN punti di forza:
guantificazione rigurgito

Flow vg Time

Fig. 3 A nomal ascending aortic flow-time graph generated by CMR

through-plane phase-contrast velocity mapping. Source: University
Hospitals of Leicester NHS Trust
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Gulsin et al. BMC Medical Imaging(2017) 17:67



RMN punti di forza:

e Quantificazione dei flussi e calcolo del QP/QS

Velocity vs Time
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Fig. 11 FHow-time curve generated by CMR phase-contrast velodity 0 200 400 600 800 1000

mapping across the mitral valve (MV) in a patient with M5, Aortic (Ao)
and mitral valve (MV) flow are shown. E and A waves are labelled at
their respective peaks. The E deceleration time is prolonged, indicating
mitral stenasis. Source: University Hospitals of Leicester NHS Trust
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Gulsin et al. BMC Medical Imaging(2017) 17:67
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