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CRT with ICD back up
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Cardiac resynchronization therapy using
biventricular pacing relieves symptoms of heart
failure, improves exercise capacity, induces
positive cardiac remodelling, and reduces
mortality -3

However, 30-40% of patients receiving CRT do
not experience symptomatic improvement and
up to 50% may not show echocardiographic
evidence of positive remodelling 4.

Cleland JG, N Engl J Med 2005; 352:1539-1549
Cazeau S, N Engl J Med 2001; 344: 873-880
Abraham WT, N Engl J Med 2002; 346:1845-1853
Bleeker GB, Am J Cardiol 2006; 97: 260-263
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Effect of triangle ventricular pacing on haemodynamics
and dyssynchrony in patients with advanced heart
failure: a comparison study with conventional
bi-ventricular pacing therapy

Kentaro Yoshida', Yoshihiro Seo*’, Hiro Yamasaki, Kazuyuki Tanoue, Nobuyuki Murakoshi,
Tomoko Ishizu, Yukio Sekiguchi, Satoru Kawano, Sadanori Otsuka, Shigeyuki Watanabe,
Iwao Yamaguchi, and Kazutaka Aonuma
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A randomized double-blind crossover trial
of triventricular versus biventricular pacing
in heart failure

Dominic P.S. Rogers, Pier D. Lambiase, Martin D. Lowe, and Anthony W.C. Chow"




Table 4A Group A clinical and echocardiographic results

Group A patients (n = 18)
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Table 4B Group B clinical and echocardiographic results
Group B patients (n = 19)
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Rogers et Al. Eur J Heart Fail 2012
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Convenbonnal By

Captures a larger area
MPP PR 5

Improves transventricular activation time
Theis C JCE 2009




Cardiac Resynchronization Therapy With Multisite Left Ventricular Pacing Improves Acute
Hemodynamic Response Assessed With Pressure-Volume Loops

Carlo Pappone’, Zarko Calovic’, Amerild Cuke', Luke C. McSpadden’, Kyungmoo Ryu’, Massimo Saviana',
Mario Baldi®, Alessia Pappone’, Andrea Petretta’, Cristiano Claccio’, Luigi Giannelli’, Bogdan lonescu’,
Raffaele Vitale’, Gabriele Vicedomini', and Vincenzo Santinelli’

Conclusion: Multisite LV pacing in a single CS branch can significantly improve acute LV hemodynamic
properties relative to single site LV pacing.
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Improvement in 3-month Lchocirdog sphi Responie With Mulsaite Left Vertriubar Pacing in
Cardiac Resynchronicetion Ther sy Patients

Carlo Pappone’ Zacks Calewic’, Amarid Cubo’, Luke C McSpadden’, Eyungmeo Ryw’, Maso Baldi’
Aessa Pappone’, Mastino Seviand’, Luigi Gannell’, Cristiano Caccio’, Andres Petretia’, Raffacle
Veate' Bogdan locescy’, Gabdriele Vicedomin’ and Vincenio Sastine i’

Conclusion: Muliste LY pacing can improve LV reviese semodeling and cardec fenction =
chacacerced by echocidiography, and may resslt in » highet rate of resposse 10 CRT than wiek saghe
e pacing
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QUADRIFOCAL PACING

81 years old patient with ischemic cardiomyopathy (previous
anterior MI, LVEDYV 201 ml, LVESYV 150 ml, LVEF 25%),
permanent atrial fibrillation, LBBB, previously implanted with
a VVIR pacemaker with a passive-fixation lead positioned in
the RV apex (RVA), NYHA class III despite optimal medical
therapy.

He was upgraded to CRT-Defibrillator (Quadra Assura MP™,
St. Jude Medical, Sylmar, CA) with the ability to deliver MPP.
A dual coil high voltage lead was screwed in the basal septum
(IVS) and a quadripolar LV lead (Quartet™, St. Jude Medical,
Sylmar, CA) was positioned in a postero-lateral coronary sinus
branch. The old RV apical lead was connected to the IS1 atrial
port of the CRT-D.
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PA VIEW
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Before discharge, QRS width and aortic VTI were
evaluated pacing from one to four sites:

1. RVA,IVS, Lvd, LVp,

2. IVS+RVA, IVS+LVd, IVS+LVp, RVA+LVd, RVA
+LVp,

3. IVS+RVA+LVd, IVS+RVA+LVp, IVS+LVd+LVp,
RVA+LVd+LVp

4. IVS+RVA+LVd+LVp.
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QRS WIDTH AND AORTIC VTI
WITH DIFFERENT PACING MODES

+

A ua | Rya RVA | RVA | RVA | | RVA

s+ | Ivs+ e | + | + | + VS+

RVAIIVS 1 Lvd \ LV | *+ vl ve | 5 | [ Lves | vss | vss | vas | 2V9* | Lvgs
VS Pl vd [ p | P LVp

LVd | LVp | LVpS LVp

QRS | 197 | 175 | 207 | 212 | 173 | 148 | 147 | 140 | 157 | 206 | 151 | 146 | 160 | 139 148

VTI* 1139 | 13.5(131|139| 139 | 13.7 | 142 | 142 | 140 | 14.0 | 143 | 139 | 15.7 | 15.2 16.9




RVA: QRS = 197 ms

i

1 SITE
PACING

IVS: QRS = 175 ms LVd: QRS = 207 ms LVp: QRS = 212 ms




2 SITES PACING

IVS + RVA: QRS = 173 ms IVS + LVd: QRS = 148 ms IVS + LVp: QRS = 147 ms

Vi
Vi

RVA + LVd: QRS = 140 ms RVA + LVp: QRS LVd + LVp: QRS = 206 ms




3 SITES PACING

IVS + RVA + LVd: QRS = 151 ms IVS + RVA + LVp: QRS = 146 ms

4 SITES PACING

IVS + RVA + LVd +LVp: QRS = 148 ms

RVA + LVd + LVp: QRS = 160 ms IVS + LVd + LVp: QRS = 139 ms

vi




Aortic VTI
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At discharge, aortic VTI in quadrifocal pacing
increased by 22% as compared to RVA pacing.
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LV VOLUMES AND EF
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QRS WIDTH AND AORTIC VTI

AT IMPLANT AND AT 1Y F-UP

IVS+ IVS+ o IVS¥
IVS+ IVS+ IVS+ RVA+ RVA+ LVd+ RVA RVA RVA+
LVd+
RVA-IVS LVd LVP pva Lvd Lvp Lvd LVp LVp + + LVd LVd+
Lvd LVp P Lvp

IMP 197 175 207 212 173 148 147 140 157 206 151 146 160 148

1y

— 185 165 227 208 187 142 139 170 171 208 140 150 129 113

iMp 139 135 131 139 139 127 142 142 14.0 140 143 139 15.7 16.9

1Y
FU-P

16.6 161 17.0 174 156 169 153 174 17.3 16.8 16.2 16.7 151 19.1




DISCHARGE 1Y FOLLOW-UP
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CONCLUSIONS

Quadrifocal pacing is feasible

Quadrifocal pacing can increase aortic VTI
more than biventricular and triangle pacing

Clinical and echocardiographic improvements
are still present at 1 year follow-up

QRS width decreased after 1 year of quadrifocal
pacing

This is only a case-report, but can be the startlng
point for randomized studies
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Thank You for Your Attention

mariobocchiardo@libero.it
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= 175 ms

S = 206 ms

LVd: QRS = 207 ms

IVS + RVA + LVd: QRS = 151 ms

LVp: QRS = 212 ms

IVS + RVA + LVp: QRS = 146 ms

IVS + RVA: QRS = 173 ms

AV

AVY

RVA + LVd + LVp: QRS = 160 ms

Vi

vi

IVS + LVd: QRS = 14¢
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IVS + LVd + LVp: QRS =
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PA VIEW
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