Integracion de imagenes en el
Intervencionismo estructural

CH. Pedro Li
Unitat d’Imatge Cardiaca i Funcio

Unitat d’Hemodinamica
Hospital de la Santa Creu i Sant Pau



4}#&\ N AL
Puntos a tratar

 Concepto de imagen
* Perspectiva historica
 Fuentes de imagenes
* Tipos de integracion

* Aplicacion en intervencionismo
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Concepto

Del latin imago, -inis.

Figura, representacion, semejanza y apariencia de algo.

Real Academia Espanola. Version en linea de la 232 edicidon

Es la representacion visual de un elemento que se logra
a partir de tecnicas enmarcadas en fotografia, el arte, el
diseno, el video u otras disciplinas.

Googleando
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Perspectiva historica

1895. Rontgen. Rayos X

Abril 1912. Hundimiento Titanic
Mayo 1912. 12 patente US

1950. Edler & Herz. US en medicina.

1950. Desarrollo del intensificador de senal y camara de TV
1953. Rubio-Alvarez. Valvuloplastia pulmonar

1964. Dotter and Judkins. Dilatacion mecanica de arterias periféricas
1966. Rashkind and Miller. ASD paliativo en TGA

1967. Porstmann. Cierre de PDA

1974. King. Cierre de ASD

1979. Gruntzig. ACTP

1982. EBCT

1983. RM con sincronizacion ECG

Late 1980. MDCT

1992. Hourihan. Cierre de leaks

1998. Eco 3D

2002. Cribier. TAVI FIM

2009. Webb. TMVR FIM
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Perspectiva historica

Profesor Wilhelm Conrad Réntgen
8 de noviembre de 1895

20 minutos de exposicion
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Perspectiva historica

Richardson
12 patente en US
Mayo de 1912

Hundimiento del Titanic
15 de abril de 1912



+ﬁ?f§’\ ANT PAL

THE EARLY WORK ON
ULTRASOUND IN MEDICINE
AT THE UNIVERSITY OF LUND

by Inge Edler and Carl Hellmuth Hertz

ABSTRACT

In the early 1950’s, research was started at the University of Lund on the use of ultra-
sound as a diagnostic tool in cardiology, neurology, and gynecology. The results of this
work provided impetus for the later development of the ultrasonic echo method into a
routine procedure in many fields of medicine. A historical review of this fundamental
work is given in this paper which also stresses the importance of a stimulating and free
atmosphere for the development of new ideas in research.

J Clin Ultrasound. 1977;5(5):352-6.
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A sonarlike device produces pictures of the human body's soft tissues which are invisible to X-rays



i il
Perspectiva historica

1895. Rontgen. Rayos X

Abril 1912. Hundimiento Titanic
Mayo 1912. 12 patente US

1950. Edler & Herz. US en medicina.

1950. Desarrollo del intensificador de senal y camara de TV
1953. Rubio-Alvarez. Valvuloplastia pulmonar

1964. Dotter and Judkins. Dilatacion mecanica de arterias periféricas
1966. Rashkind and Miller. ASD paliativo en TGA

1967. Porstmann. Cierre de PDA

1974. King. Cierre de ASD

1979. Gruntzig. ACTP

1982. EBCT

1983. RM con sincronizacion ECG

Late 1980. MDCT

1992. Hourihan. Cierre de leaks

1998. Eco 3D

2002. Cribier. TAVI FIM

2009. Webb. TMVR FIM




LISl LY S B ) 3
SINTYCOCR ]
@s,\.\"r PAL

Perspectiva historica

——— el L AL




+[%9‘\ ANT PAL

Perspectiva historica

1950 - Desarrollo del intensificador de senal
y camara de TV
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Catheterization of the Left Side of the Heart in Man

By HEnrY A. ZiIMMERMAN, M.D., Roy W. Scorr, M.D., AND NormMaN O. BEcker, M.D.

The technic employed in catheterization of the left heart in man is described. A catheter is intro-
duced into the left ulnar artery and passed through the brachial, axillary and subelavian arteries
into the arch of the aorta. With the tip of the catheter at the root of the aorta, we have suc-
ceeded in entering the left ventricle only in patients with free aortic insufficiency due to syphilis.
Failure to pass the aortic valves in normal subjects is discussed.

Circulation. 1950;1(3):357-9.
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Perspectiva historica

1895. Rontgen. Rayos X

Abril 1912. Hundimiento Titanic
Mayo 1912. 12 patente US

1947. Transistor
9 NS 1950. Edler & Herz. US en medicina.

1950. Desarrollo del intensificador de senal y camara de TV
1953. Rubio-Alvarez. Valvuloplastia pulmonar

1964. Dotter and Judkins. Dilatacion mecanica de arterias periféricas
1966. Rashkind and Miller. ASD paliativo en TGA

1967. Porstmann. Cierre de PDA

1974. King. Cierre de ASD

1979. Grintzig. ACTP

1982. EBCT

1983. RM con sincronizacion ECG

Late 1980. MDCT

1992. Hourihan. Cierre de leaks

1998. Eco 3D

2002. Cribier. TAVI FIM

2009. Webb. TMVR FIM

1950-60. Sistemas informaticos

1970. Computadora personal
1983. Primer telefono movil

1988. Primera camara digital
1991. Primer movil digital



Perspectiva historica

Multidetector CT
Early 80 ‘90
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Perspectiva historica

MRI Scanner Cutaway
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RM con sincronizacion ECG
1983
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Perspectiva historica

Eco 3D con sondas Matriciales
1998
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Fuentes de imagen
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Fuentes de imagen

Fluoro Echo CT MRI
Tiempo real + +
Campo de vision + 2D 3D ++3D + 2D
Tejidos blandos + + +
Flujos cardiacos + +

Irradiacion . -
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Integracion de imagenes

Fluoroscopla Tomografia computerizada

Ecocardiografia Resonancia magneética



Integracion de imagenes

Fusion mental
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Fu Si(,)n real

Clinical experience with percutaneous left ventricular
transapical access for interventions in structural heart
defects: A safe access and secure exit.

alnas de 5F 1 2F
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Jelnin V, et al. JACC Cardiovasc Interv; 2011;4(8):868-74.
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Fusion real

CT angiography-fluoroscopy fusion imaging for
percutaneous transapical access.

« 20 pacientes

 Mediana de la desviacion:
3-5mm X, 4-4.5mm Y, 5-5.6mm
Z

V2 o0

Kliger C, t al. JACC Cardiovasc Imaging. 2014;7(2):169-77.
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Fusion real

Initial clinical experience using the EchoNavigator(®)-
system during structural heart disease interventions.

Feasibility: 100%

127 intervenciones:

3 PVL: Localizacion de defectos

11 ASDs: Marcar la CIA

21 TAVI TA: Buscar el plano de implante

35 LAA: TS, alineacion de la landing zone

47 MitraClip: TS, CG, Localizar el jet en multiples clips

Balzer J, et al. World J Cardiol. 2015;7(9):562-70.
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Safety and feasibility of novel technology fusing
echocardiography and fluoroscopy images during
MitraClip interventions

Total with without
(n=42) EchoNavigator EchoNavigator p
(n=21) (n=21)

Number of clips implanted, n (%) | 81 (100%) | 45 (56%) 36 (44%) ‘0.3

Patients with 1/2/3/4 clips (n) ‘ 12/23/5/2 4/12/3/2 8/11/2/0

Length (minutes) all patients 131+£50.3 | 136.2+50.2 | 125.7+51.2 ]

Length (minutes) patients <2 clips \ 112.7+£26.8| 11394299 | 111.8+249 . .
Fluoroscopy time (minutes) 314+158 | 323+16.8 30.6+15.3 ) N O h u bO d Ife rencilias

all patients . =it . i
Fluoroscopy time (minutes) 251471 | 239+81 | 261164 significativas en la duracion

patents <2 lp || del procedimiento, el tiempo
Radiation dose (Gy/cm?) all patients |146.7+127.4| 146.5+123.6 | 146.8+134.1 | 1. de eSCOpIa n| |a |rrad|aC|én

Radiation dose (Gy/cm?) 112.8+73 | 102.1+65 119.8+78.9
patients <2 clips

Time to first clip (minutes) 53.6+158 | 524+17.6 53.7+14.0 ’ ) |
(n=21) (n=21)

Time to second clip (minutes) 85.7+27.7 | 83.2+274 88.9+29.0
(n=17) (n=13)

Time to third clip (minutes) 152.86+47.5 134.2+23.2 | 1995+72.8 | 0.
(n=5) (n=2)

Sundermann SH et al. Eurolntervention. 2014;9(10):1210-6.
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EchoNavigator en MitraClip
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EchoNavigator en TAVI
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Merchan S, Li C-H, et al. JACC Cardiovasc Interv. 2015;8(14):e227-8.
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Integracion de imagenes:
Planificacion
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Gurvitch R, et al. JACC Cardiovasc Interv.; 2010;3(11):1157-65.
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Automated 3D Analysis of Pre-Procedural MDCT to Predict Annulus
Plane Angulation and C-Arm Positioning

Table 2. Procedural Characteristics and 30-Day Outcome

Angiography Cohort A Angiography Cohort B Angiography Cohort A+B  MDCT Cohort

(n = 24) (n=11) p Value (n = 35) (n = 36) p Value

Diameter of implanted valve prosthesis
23 mm 7 (29) 3(30) 10 (28.6) 11 (30.6)
26 mm 17 (71) 7 (29) L 24 (68.6) 24 (66.7)
29 mm 0(0) 1(9) 1(29) 1(2.8)
TAVR approach
Transfemoral 11 (46) 7 (64) . 18(51) 26 (72)
Transapical 13 (54) 4 (36) 17 (49) 10(28)

Procedural outcome

Implantation time, min
Contrast medium, ml
Radiation, Gy

Test angiograms before delivery

Valve malposition*
AR grade =2 by TTEt

Valve malposition* and/or AR grade
=2 by TTEt

Post-procedural acute kidney injury
30 day outcome

Myocardial infarction

Stroke

Permanent pacemaker

Mortality

64 = 18
185 =124
1,688 * 1,185

0(0)
3(12)
21(88)
2(8)
4(17)
6 (25)

8(33)

1(4)
0(0)
0(0)
5(21)

61 =17
170 £ 101
1,637 * 999

01(0)
1(9)
10 (91)
1(9)
2(18)
3(27)

3(27)

0(0)
1(9)
1(9)
2(18)

63+ 17
180 = 109
1,671 = 1,111

01(0)
4(11)
32(89)
3(9)
6(17)
8(23)

11(31)

11(3)
1(3)
1(3)
7 (20)

46 = 11
108 = 34
1,180 = 617

35(97)
1(3)
0(0)
0(0)
2(6)
2(6)

4(1)

010)
1(3)
1(3)
2(6)

Samim M, et al. JACC Cardiovasc Imaging.; 2013;6(2):238-48.
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Impact of optimising fluoroscopic implant angles on paravalvular
regurgitation in transcatheter aortic valve replacements - Utility of three-
dimensional rotational angiography.

106 pacientes TAVI
Una linea de perpendicularidad excelente se asocio
con menos leaks: 41.3% vs 21.6% (p=0.045)

Poon KK, et al. Eurolntervention. 2012;8:538—-45.
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Fluoroscopic Anatomy of Left-Sided Heart Structures for Transcatheter
Interventions.

Optimal projection curve

Aortic root

Mitral annulus
Left atrial
appendage ostium
Atrial septum
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Thériault-Lauzier P, et al. JACC Cardiovasc Interv. 2014;7(9):947-57.
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Mensajes

 Para trabajar con fusion es imprescindible un equipo
Intervencionista sensible

* La fusion real en la guia de procedimientos actuales no
es imprescindible aunque permite entender mejor la
anatomia

e La fusion real en la guia de procedimientos abre la puerta
a nuevas terapias donde si puede ser imprescindible

 La planificacion de procedimientos con Cardio-TC es
BBB y debemos aprovecharla
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