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Choice of pacing mode (and cardiac resynchronization
therapy optimization)

Recommendations
@ - . o ESC GUIDELINES

1) The goal of CRT should be
to achieve BV pacing as dose
to 100% as possible since the
. . el . rhoy
The Task Force on cardiac pacing and resynchronization therapy of the survival benefie and reductice

European Society of Cardiology (ESC). Developed in collaboration n hot;-u'un Don are ﬂ.'L‘fﬂ"
with the European Heart Rhythm Association (EHRA).
associated wich an increasing

() 2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy
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Angelo Auricchio (Switzertand), Gonialo Barom-Esquivias (Spain), Plerre Bordachar percenge Of ExV paing.

(France), Ghneppe Bortani (Italy), Ole-A Breithardt (Germany), John Cleland (UKX),

Jean-Clawde Deharo (France), Victoria Delgade (Nethertands), Perry M. Elliott (UK), "

Bulent Goranek (Turkey), Carsten W. irael (Germany), Christophe Lectercq 1) Apical position of the LY

(France), Cecilia Linde (Sweden), Lisis Mont (Spain), Lulgi Padelett] (Italy), " e

Richard Sutton (UK), Panos & Vardas (Greece) ead should be avoided when
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3) LY lead placement may be
targeted at the latest acthvated
LY segment.
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Implantation of a biventricular implantable
cardioverter-defibrillator guided by
an electroanatomic mapping system

Maurizio Del Greco, Massimiliano Marini”, and Roberto Bonmassari
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transvenos bead extraction

Conclusions The NavX system shows great potential during the implantation of an CRT—ICD device. It seems to be feasible, safe,
and extremely beneficial in terms of a reduction in X-ray exposure. Furthermore, there is benefit of more detailed

information and accuracy during the CS lead placement.
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2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy
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>30% non responder!
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Part of this for a
|suboptimal LV lead |
position

Daubert J Saxonmchio A, Berger RD, Beshai JF ¢
et al. 2012 RS expert consernsis s nt on cardiac

resynchronization the in_heart failure: implant an -up

recommendations and manag\e uropace 2012;14:1236-86.
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2013 ESC Guidelines on cardiac pacing and cardiac
resynchronization therapy
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Choice of pacing mode (and cardiac resynchronization .
therapy optimization)
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1) The goal of CRT should be
* | to achieve BIV pacing as dose

| to 10U% as possible since the

| arvival benefie and reduction

| i hospitalization are strongly

| assochated wich an Increasing

| percentage of BV pacing,

| 2) Apical position of the LY
| bead should be avolded when

 possible.
/ ' 3) LV lead placement may be
: | targeted at the latest activated

w segment.
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Original Article

Determination of the Longest Intrapatient
Left Ventricular Electrical Delay May Predict
Acute Hemodynamic Improvement in Patients

After Cardiac Resynchronization Therapy

Francesco Zanon, MD, FESC, FHRS: Ennco Baracca, MD: Gianmi Pastore, MD,
Chaara Fraccaro, MD, PhD; Loris Roncon, MD; Silvio Aggio. MD; Franco Noventa, MD;
Alberto Marzza, MD, PhD; Friss Prinzen, PhD

Rackground —Oae of the reasoos for patient nomeosponse 10 candiae resynchronization therapy is a2 ssboptieal keft
vostncular (LV) pacing site. LV eloctne defay (Q-LY mterval) hax boen ndicated as a prognostas paramnoter of caediag
rosynchromeatson therapy response. This stedy evalluates the LV delay for the optimization of the LV pacing wae

Methods amd Resules — Thatyawo consecutive patsents (23 men. mean age, 71=11 years; LV epecton fraction, 3026 18
with sschemec cardscamyopathy ;. QRS 151225 ms; all mean=SD) enderwent cardiac resynchroairatscs therapy device
implantation. Al svaslable tinbutary veins of the coronary sines were testod, snd the QLY mmerval was measured =
cach pacang sate. The hemaodynases offocts of pacing ot ddfferemt sites were evaluated by mvasive seasurement of LV
dde_ st bascline and durseg pacag. Overall, 2 920 5 &fferent vouns and 6.442.3 pacing sites were tested. In 31 of
12 (D685 patsents, the highest LV dP%dr__ uun.ukd with the macsmmmn Q-LV sterval, Q-LV interval comelsted with
the increase s LV d%dr_ in all patsents st cach site (AR| pe0 95, <0001 A QLY value >95 ms correspoaded 10
a>l0% m LV dP_ An inverse comelation between poced QRS duration sad mpeovement in LY dPYde_ was seen
i 24 patsents (T5%)

Conclusiony—Pacing the LV ot the btest activated xte i highly prodactive of the macvsmun morcase = costractilty,
expeoand o LV ddr_ . A positive correlation betwoen Q-LV interval and hemodynamas smpeovement was found in
all patscnts at overy pacing site, a valoe of 95 ma correspoading 10 an increane = LYV e of 2105 1Cire Arrkipthose
Electrophysiol, 2014:7: 8778814,

Juan Zhang, MD, Zuoying Hu, PhD’°, Shaoliang Chen, PhD’
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Consecutive CRT patients underwent

iIntra-procedural coronary venous EAM
using EnSite NavX.

N

" A guidewire (Vision Wire Biotronik) Was
used to map the coronary veins during
\Intrinsic activation and during RVA pacing
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PATIENTS

AGE years

72.917.3

Male sex (%)

80

Ejection fraction (mean+standard deviation)

29.45+6.43

ETIOLOGY
ischaemic
non i1schaemic

55%
45%

CONDUCTION DELAY
LBBB
RBBB
RBBB+AFB
PM
NO DELAY

69%
7%
6%
9%
9%

RYHTM
RS
FA

T7%
23%

QRS (ms)

122.6+£26.7

IRC (%)

46%
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@ European Journal of Heart Failure (2014) 16, 1214-1222
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Different regions of latest electrical activation
during left bundle-branch block and right
ventricular pacing in cardiac resynchronization
therapy patients determined by coronary
venous electro-anatomic mapping

Masih Mafi Rad', Yuri Blaauw', Trang Dinh, Laurent Pison’, Harry J. Crijns’,
Frits W. Prinzen?, and Kevin Vernooy'

Conclusion Right ventricular apex pacing alters LV electrical activation pattern in CRT patients with LBBB, and shifts the latest
activated region in a significant proportion of these patients. These findings warrant reconsideration of the current
practice of LV lead targeting for CRT.






















» R
sy R - QA QNOA et v sie = 0y

m - - o
LR

ap~ . l‘ 5 ‘

(W

L .

3 =







normali




normali ‘




@ European Heart Jourral (2013) 34, 2252-2262 CLINICAL RESEARCH
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QRS morphology, left ventricular lead location,

and clinical outcome in patients receiving
cardiac resynchronization therapy

Jagdesh Kandala', Gaurav A. Upadhyay', Robert K. Altman', Kimberly A. Parks?,
| Mary Orencole', Theofanie Mela, E. Kevin Heist', and Jagmeet P. Singh'*

Cardiac Arrhythma Service, Cardology Dwvion, Manachunetts General Hopeal Hesrt Centar, Harvard Medcal School, Bowton, MA 02114, USA; and "Heart Falure Service

Cardology Divimon. Musschusetts Gerersl Hotptal Heart Conter, Marvard Medical School Boston, MA, USA

Table | Baseline characteristics comparing right bundle branch block and intraventricular conduction delay with left

bundle branch block patients

LBBB (n = 82) RBBB (n = 18) IVCD (n = 44) P-value
Age (years) 67 + 13 70 + 12 66 + 12 046
QRS duration (mm) 161 + 27 161 + 32 148 + 28 0.04*
QLV (ms) 118 4+ 47 87 + 25 94 + 41 0.001*
LVLED (%) 73425 85 415 63 + 23 0.004*




QRS morphology, left ventricular lead location,
and clinical outcome in patients receiving
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Table 3 Univariate and multivariate analysis of predictors of heart failure hospitalization and composite outcome in
non- left bundle branch block and left bundie branch block

HF hospitalizacion Composte outcome

Univariate analysis MR Multivariate analysis” MR Univariate analysis MR Multivariate amalysis® MR
(3% 1) (955 C1) (95% C1) (5% 1)

Nor- BB morprology

Creatmine 1185757 1001 1B IV J-B5 P O001) 4115407 0000 16155447 o0
Dhabetes 23 (109521, P = 0029 15406738, 2 =027
LVLED >$%0 042 (019-092.P = 003%) 034 (0.34-078 7 = 00N 043 (022-086 7 15) 041(019-085 P = 0019)

LB2S morphology
HF honptalization Componnte outcomre
U e Aty Matvarane anayss® Uinkvarane andlyus UDINate v
I—;v‘.f:} 50 024 (01-042, 7~ Q00] 021 (008-053, F 00014 042 019-095 7~ 003 038 (017087 P~ 002
orale iR T P-onr AR R ES Ly - T roon ErEAL SRR N

Aldoverone 026 (003078 P~ 0N 025 (009087, F~001) C37 095090, 7 « 002) 039 {016-093. P~ 003
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Left ventricular lead placement in the latest
activated region guided by coronary venous
electroanatomic mapping

Masih Mafi Rad'*, Yuri Blaauw', Trang Dinh', Laurent Pison', Harry ). Crijns',
Frits W. Prinzen?, and Kevin Vernooy'

Electrical detay {ms)

---------------------------------------------------------------------------------------------------------------------------------------------------------

Coronary venous EAM can be used intraprocedurally to guide LV lead placement to the latest activated region free of
PNS. This approach especially contributes to optimization of LV lead electrical delay in patients with multiple target
veins. Conventional anatomical LV lead placement strategy does not target the vein with maximal electrical delay in
many of these patients.




| assess LV epicardial activation.”” In the present study, coronary
venous EAM resulted in targeting of an alternative vein in many of

these patients, significantly increasing LV lead electrical delay from Y
an averagef total QRS duration. In addition, in patients
with a single target vein, coronary venous EAM enabled targeting of
the vein segment with maximal electrical delay. These results demon- \
strate the additional value of coronary venous EAM-guided LV lead

placement as compared with the conventional anatomical LV lead
placement approach for optimization of LV lead electrical delay.




sions

1. The “electroanatomical” CRT device implantation dramatically

reduce radiation exposure (> 70 %).

2. The “electroanatomical” CRT device implantation allows to
overcome the problem of the contrast liquid infusion for CS ™
visualization.

3. The “electroanatomical” CRT device implantation provide the \
possibility to guide (with very high precision) the left
ventricular lead toward the position with the most delayed
ventricular activation. On the basis of previous studies this 1

approach could increase the number of CRT responders. {
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