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Indicacion de la Terapia de Resincronizacion Cardiaca

Tabla No. 1. Indicaciones para terapia de resincronizacion cardiaca

Criterio de inclusion Sindrome fisiopatologico Método diagnéstico
subyacente utilizado
Fraccién de eyeccion del VI < 0,35 Disfuncién contractil Ecocardiografia
Clase funcional II-IV Insuficiencia cardiaca Semiologia
dQRS >150 ms y patrén de BRIHH | Disincronia intraventricular Electrocardiografia

VI: ventriculo izquierdo; CF: clase funcional; dQRS: duracién del complejo QRS en el
electrocardiograma; BRIHH: bloqueo de la rama izquierda del haz de His




CRITERIOS ELECTROCARDIOGRAFICOS QUE PREDICEN/TRADUCEN RESPUESTA
A LA TERAPIA DE RESINCRONIZACION CARDIACA (TRC)

PRE-IMPLANTE

Duracion del compejo QRS > 150 ms

Morfoloigia de BRIHH “tipica”

DURANTE EL IMPLANTE

Tiempo inicio del QRS - electrograma mas tardio del VI ("Q-LV") > 100 ms

POST-IMPLANTE

Duracién del QRS

Morfologia del complejo QRS



CRITERIOS ELECTROCARDIOGRAFICOS QUE PREDICEN RESPUESTA A LA
TERAPIA DE RESINCRONIZACION CARDIACA

PRE-IMPLANTE

Duracién del complejo QRS > 150 ms

Morfoloigia de BRIHH “tipica”

Otros:
Método Verekei relacion aVR/aVL (Europace 2018)

Deflexién intrinsicoide (Del Carpio, Heart Rhythm 2013)

Eje principal del QRS (Brenyo, JCVE 2013; Perotta, JCVE 2016)
Correlacion cruzada 1/V6 (Ortega et al)

Vectocardiografia (Emerek, Heart Rhythm 2018)

Tiempo espiga-QRS (Yaguishita, Heart rhythm 2018)



BRIHH “tipico”
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Definicion de BRIHH

e Duracion del complejo QRS >2120ms (en adultos)

e Deflexion intrinsicoide en V5-6 250ms

 Ondas R con “melladuras” o fragmentadas en |, aVL, V5-6
e PatronrSo QS en V1-2

e Cambios en el ST-T, opuestos al eje principal del QRS

* Se ha propuesto definir el BRIHH con una duracion del complejo
QRS >140 ms (130 en mujeres)

* La ausencia de onda Q lateral es otro signo importante,
(desaparicion de la activacion septal normal); puede observarse
en aunque en presencia de un infarto previo lateral (Strauss et
al)

Surawicz B et al. American College of Cardiology Foundation; Heart Rhythm Society. AHA/ACCF/HRS recommendations for the standardization
and interpretation of the electrocardiogram: part lll: intraventricular conduction disturbances. J Am Coll Cardiol 2009;53(11): 976-81

Strauss et al. Defining Left Bundle Branch Block in the Era of Cardiac Resynchronization Therapy. Am J Cardiol 2011;107:927-934



I aVL

37ms NN

V1

V2

Vs

Figure 2

a Typical LBBB Activation Pattern

Ve

LL

150ms

Electrocardiographic Activation Map of a Clinical Responder to CRT With a 12-Lead Surface ECG Exhibiting

Epicardial ventricular surfaces of both ventricles are displayed in 3 views: anteroposterior (AP), left anterior oblique (LAO), and left lateral (LL). The left anterior de scending artery
is depicted as a white dotted line. The 12-lead electrocardiogram (ECG) shows a typical |left bundle branch block (LBBB) morphology. The right ventricular |ateral breakthrough is
followed by a fast activation of this ventricle. The wave front spread to the left, with a first base-to-apex line of slow conduction at the level of the septum and a second one
limited to the first two thirds of the anterolateral area (crowding of isochrones). Left ventricular activation ends at the |lateral base. QRS duration: 155 ms; ventricular electrical

uncoupling: 74 ms. CRT = cardiac resynchronization therapy.

Ploux et al. JACC Vol. 61, No. 24, 2013




BRIHH “atipico”
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Electrocardiographic Activation Map of a Clinical Nonresponder to CRT With a 12-Lead Surface ECG Exhibiting
a NICD Activation Pattem

Epicardial surfaces of both ventricles are displayed in 3 views: AP, LAO, and LL. The left anterior descending artery is depicted as a white dotted line. On the 12-lead ECG,
the QR pattern in leads | and aVL and the absence of a broad notched R-wave in Vs and Vg are criteria against the diagnosis of LBBB. There is a septobasal breakthrough
with an eccentric activation followed by a heterogeneous and abnormally slow activation of the RV with delayed activated midlateral area. Left ventricular activation is slowed
by an incomplete anterolateral line of slow conduction. The latest site of activation is the lateral base. QRS duration: 166 ms; ventricular electrical uncoupling: 35 ms.
NICD = nonspecific intraventricular conduction disturbance; other abbreviations as in Figures 1 and 2.

Ploux et al JACC Vol. 61, No. 24, 2013




Trastorno inespecifico de conduccion intraventricular
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Electrocardiographic Activation Map of a Clinical Responder to CRT With a 12-Lead Surface ECG Exhibiting
Figure 4 i

a NICD Activation Pattem
Epicardial surfaces of both ventricles are displayed in 3 views: AP, LAO, and LL. The left anterior descending artery is depicted as a white dotted line. On the 12-lead ECG, the
QR pattem in lead | and the absence of a broad notched R-wave in Vg and Vg are criteria against the diagnosis of LBBB. The right ventricular breakthrough is followed by a fast
activation of this ventricle. The wave front spread to the left, crossing a first anterolateral line of slow conduction. There is a second atypical area of slow conduction that is more
transverse and nonuniform and allows the lateral base to be activated before its adjacent regions. QRS duration = 167 ms; ventricular electrical uncoupling = 82 ms.

Abbreviations as in Figures 2 and 3.
Ploux et al JACC Vol. 61, No. 24, 2013




@ European Heart Journal (2013) 34,2281-2329

EUROPEAN doi:10.1093/eurheartj/eht150

SOCIETY OF
CARDIOLOGY *

ESC GUIDELINES

2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy

Indications for cardiac resynchronization therapy in

patientsin sinus rhythm

Recommendations Class* = Level® Ref.© 3) Non-LBBB with QRS
duration >150 ms.

"’) e e CRT should be considered in

uration >150 ms. . X
CRT is recom=naed in chronic HF patients and LVEF ™
chronic HF patients and LVEF <35% who remain in NYHA
<35% who remain in NYHA 48-64 functional class I, lll and
functional dlass I, lll and ambulatory IV despite adequate
ambulatory |V despite adequate medical treatment. ¢
medical treatment. ¢

4) Non-LBBB with QRS

3’ "'::‘B ‘:’;‘;‘_g';s duration 120-150 ms.

uration ms. : :
CRT is recommended in CRT may be cc!nﬂdered n
chroni . chronic HF patients and LVEF

ronic HF patients and LVEF 4864 < inin NYHA 1ib
<35% who remain in NYHA <35% who remain in
functional class I, |l and functional class I, |l and
ambulatory IV despite adequate ambulatory IV despite adequate
medical treatment. ¢ medical treatment. ¢




CRITERIOS ELECTROCARDIOGRAFICOS QUE PREDICEN RESPUESTA A LA
TERAPIA DE RESINCRONIZACION CARDIACA

DURANTE EL IMPLANTE

Tiempo inicio del QRS - electrograma mas tardio del VI ("Q-LV") > 100 ms



Lead ||

Atrial EGM

Right V EGM

Left V EGM

(A)

Example 1

(B) Example 2

Gold et al, European Heart Journal, 2011; 32: 25162524
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LVEDV change by QLV

QLV <95 ms

P<0.001,

QLV>95ms
Wilcoxon test

QOL change by QLV

QLV <95 ms

QLV>95ms

P<0.001, Wilcoxon test

Figure 2 Comparisons of the changes in left ventricular end-systolic volume, left ventricular end-diastolic volume, ejection fraction, and
quality of life from implant baseline to 6 months for the two QLV groups separated by the median value. The data were presented as

median + inter-quartile range.

Gold et al, European Heart Journal 2011; 32: 2516-2524
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Pastore, Heart Rhythm, 2016;13:2289



Magnitude of benefit from CRT

Highest Wider QRS, left bundle branch block, females,
(responders) ' non-ischaemic cardiomyopathy

Device programming, PVC, PAC

LV site of stimulation

Males, ischaemic cardiomyopathy

Atrial fibrillation

( Lowestd ) Narrower QRS, non-left bundle branch block
non-responders

Figure 8 Clinical factors influencing the likelihood to respond to CRT.

ESC guidelines, Eur Heart J 2013; 34: 2281




CRITERIOS ELECTROCARDIOGRAFICOS QUE PREDICEN RESPUESTA A LA
TERAPIA DE RESINCRONIZACION CARDIACA

POST-IMPLANTE

Duraciéon del QRS
Indice de estrechamiento del QRS (Rickard, PACE 2011)
Optimizacién AV por “Método de fusion” (manual) (Arbelo JCVE 2014)
Optimizacién AV con uso de algoritmos: SyncAV (automat y manual)
AdaptivCRT (automat)

Morfologia del complejo QRS
EKG de superficie:  Qenl, aVL, Ren V1-2
Eje al centro o a la derecha

Otros

Correlacion cruzada [1/V6 (Ortega et al)
Vectocardiografia (Engels, J Electrocardiol 2019)
Onda S en V6 (Jiang, Heart Rhythm 2019)



Responder Non-responder Mean Difference Mean Difference
E: I | ]I[ 2 || “' B | 25°E Ql D! Bande 2505 Ql
1.1.1 Clinical response
Alonso 1999 23 26 18 -4 33 7 27%  -19.00[46.10, 8.10]
Molhoek 2004 20 29 45 -3 38 16 43%  -17.00[-37.46, 3.45] B
Lecoq 2005 37 23 100 -1 23 38 128% -26.00[-34.59, -17.41] T
Lellouche 2007 6 34 107 7 32 57 108% -13.00[-23.51, -2.49] o -
Subtotal (95% Cl) 271 118  30.5% -19.91[-27.20, -12.62] -
Heterogeneity: Tau* = 10.62; Chi*= 3.65, df = 3 (P = 0.30), I? = 18%
Test for overall effect. Z = 5.35 (P < 0.00001)
1.1.2 Echocardiographic response
Boriani 2006 -37 309 13 23 261 7 3.0% -39.30[-64.91, -13.68]
Bonakdar 2009 -32 30 56 -7 24 26 9.1% -25.00[-37.12, -12.88] T
Kamireddy 2009 11 33 57 1 31 56 9.4% -22.00[-33.80, -10.20] B
Rickard 2011 119 251 104 17 294 114 1486% -10.20[-17.44, -2.96] i
Rickard 2012 9 274 447 3.8 338 60 124% -12.80[-21.72, -3.88] Bl
Rickard 2013 264 332 72 -111 398 40 72% -15.30[-29.82, -0.78] -
Yang 2014 10 24 47 9 29 27 84% -19.00[-31.91, -6.09] -
Zhang 2015 37 23 21 0 23 9 53% -37.00[-54.96, -19.04]
Subtotal (95% ClI) 817 339 69.5% -19.51[-25.78, -13.25] <&
Heterogeneity: Tau? = 38,89, Chi’= 1442 df=7 (P =0.04), I?=51%
Test for overall effect Z =6.10 (P < 0.00001)
Total (95% Cl) 1088 457 100.0% -19.24 [-24.00, -14.48] L 2
Heterogeneity: Tau? = 26.64; Chi* = 18.81, df = 11 (P = 0.08); I* = 42% e -go . 50 ” 00*

Test for overall effect Z = 7.93 (P < 0.00001)
Test for subgroup differences: Chi? = 0.01, df =1 (P = 0.94, F = 0%

Favers responder Favors non-responder

Figure 2. Meta-analyses of the MD

QR Sd change |between responders and nonresponders to CRT.

Korantzopoulos et al, Am J Cardiol 2016




METODO DE PROGRAMACION DE INTERVALOS AA Y VV OPTIMIZADOS POR “FUSION”

A Baseline AV 160 ms AV 120 ms AV 100 ms AV 60 ms
AVR

AVL

AVF

V1

\'r4

v

V4

vs

Ve

< > < — —p « > - -
186 ms 140 ms 135 ms 150 ms 160 ms

1. A partir del intervalo AV (default) que permita apariciéon del VI, se va acortando hasta
obtener el QRSd mas angosto




Simultaneous
biventricular

LV preexcited RV preexcited

2. Se evalua en VV en 3 configuraciones: VI — 30, VI-VD=0y VD +30, hasta obtener el
QRSd mas angosto.




EKG de superficie: R>SenV1y<lenl, aVL
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C.JM. van Dewrsen & al. / Journal of Electrocardiology 47 (2014) 202-211

/ 1. Check LV free wall lead position using V, \
, , , free wall
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2. Determine LV lead position in circumferential direction using aVF
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3. Determine LV lead position in apico-basal direction using precordial leads

| RAO 30" | era
7
]
Antenor Anternor

Basal Lateral ?a Lateral apical
@al' Apical Septal*"¥apical

Inferior Inferior




Evaluar causas de pérdida de la resincronizacion



PERDIDA DE CAPTURA

e Comprobar umbral de captura de cada uno de los electrodos por separado:
umbral

125V

\Derivacién 1.

 Determinar el grado de fusion comparando:
-ECG en ritmo sinusal de base
-En diferentes modos de estimulacion: AVIy DDD
-Diferentes intervalo AV



Comprobar umbral de captura de cada uno de los electrodos por separado:

morfologia

Tabla No. 2. Hallazgos electrocardiograficos en la estimulacién ventricular derecha, izquierda y

biventricular
]
Sitio de estimulacion Patron I aVL Inferiores | Precordial

ILIILF Vi1
Apical VD BRIHH + - - -
Septal VD BRIHH -/+ -/+ -
Lateral VI (base) BRDHH - - + +
Vena cardiaca media BRIHH -
(posterior)
Gran vena cardiaca (anterior) BRIHH +

aVR

Biventricular (VD desde apex) - +
Biventricular (VD desde + -
septum)

VD: ventriculo derecho; VI: ventriculo izquierdo; BRIHH: bloqueo de la rama izquierda del haz de
His; BRDHH: bloqueo de la rama derecha del haz de His.



VD apical VD septum “alto” VI lateral VD apical VD septum “alto” VI lateral




Pérdida de Captura intermintente del VI (epicardico)

25 mm/s Lead-1 (10 mm/mV) Lead-1I (10 mm/mV)
Filtro on EGM auricular (S mm/mV) EGM auricular (S mm/mV)
EGM V derecho (1 mm/mV) EGM V derecho (1 mm/mV)

EGM dc':.carga mm/mV) EGM descl:.nrga (1 mm/mV)
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S AS AS AS AS
7S 658 653 673 668 665
AS AS AS AS AS
670 688 675 8 668 673
| l Il | | | | | | |
Pl LI ri 1 LI L L L Ul | ! I T
RVP » RVP RVP RVF RVP RVP
675 658 653 67: 668 665
RVP RVP RVP RVP RVP RVP

688 675 668
VP LVS LVP LVP LVS LvP LVP LVP LVS LVP VP LVP LVP LVP LVP
1 550 648 648 645 650

S3 570 558 170 588 553 575 170 573




Pérdida de Captura del VD




Pérdida de Captura por Periodo refractario del VI
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Barold, J Electrocardiography 2017
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PERDIDA DE FUSION CON EL RITMO PROPIO




PERDIDA DE FUSION CON EL RITMO PROPIO:
FIBRILACION ATRIAL

25.0 mm/seg
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Pérdida de la resincronizacion debido a CPV frecuentes
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Conclusiones

En el ECG PRE-IMPLANTE:

-BRIHH tipico o

-QRS > 150 ms

En el post POST-IMPLANTE:
-Q lateral y R en V1
-Eje al centro o a la derecha

-Confirmar > 95% CRT. Evaluar causas de pérdida de sincronizacion:

% Variaciones en el umbral

* Aparicion de fibrilacion atrial
% Extrasistoles frecuentes

* Disfuncion del dispositivo

-"Optimizacion” de la duracion del QRS (manual o automatica)



