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*SR, LBBB, QRS 158 ms
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EURCPEAN
SOCIETY OF
CARDIOLOGY ®

@ 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

Level® Ref*
A 261-272
261272

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration of 130-149 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

266,273

CRT may be considered for symptomatic patients with HF in sinus rhythm with a QRS duration of 130-149 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

266,273

CRT rather than RV pacing is recommended for patients with HFrEF regardless of NYHA class who have an indication for ventricular
pacing and high degree AV block in order to reduce morbidity. This includes patients with AF (see Section 10.1).

274-277

CRT should be considered for patients with LVEF <35% in NYHA Class llI-IV¢ despite OMT in order to improve symptoms and
reduce morbidity and mortality, if they are in AF and have a QRS duration =130 msec provided a strategy to ensure bi-ventricular
capture is in place or the patient is expected to return to sinus rhythm.

275,
278-281

Patients with HFrEF who have received a conventional pacemaker or an ICD and subsequently develop worsening HF despite OMT
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HF.

CRT is contra-indicated in patients with a QRS duration < 130 msec.

266,
283-285




EURCPEAN
SOCIETY OF
CARDIOLOGY ®

@ 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

Recommendations

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

Level® Ref*
A 261-272
261272

CRTis recommended for symptomauc pauenrs with HF in sinus rhythm with a QRS duration of I30—I49 msec and LBBB QRS
in order to m’ove symptoms aDgdesg

- : Pnded for patients F regardless @ S
pacing and h:gh degree AV block in order to reduce morbidity. @is includes patients with AF (see Secuon 10.1).

266,273

266,273

274-277

CRT should be considered for patients with LVEF <35% in NYHA Class llI-IV¢ despite OMT in order to improve symptoms and
reduce morbidity and mortality, if they are in AF and have a QRS duration =130 msec provided a strategy to ensure bi-ventricular
capture is in place or the patient is expected to return to sinus rhythm.

275,
278-281

Patients with HFrEF who have received a conventional pacemaker or an ICD and subsequently develop worsening HF despite OMT
and who have a high proportion of RV pacing may be considered for upgrade to CRT.This does not apply to patients with stable HF.

CRT is contra-indicated in patients with a QRS duration < 130 msec.

266,
283-285
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Epndutevon apdikotAtakou Bnpatodotn
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Epndutevon apdikotAtakou Bnpatodotn

 MpoonaBsiLa TomoBETNONC
nAektpodiov LV pe cuppa
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amocupon

 MpoonaBsia pe kaBeTnpa
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Epndutevon apdikotAtakou Bnpatodotn

* Enéktaon dStaxwplopou Kat
£¢0d0o¢ oklaypadLkov otnv
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* AvopovA yia 20min...
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Epndutevon apdikotAtakou Bnupatodotn

* Néa npoonadeia
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SupraCs
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TotoB€tnon nAektpodiov LV otnv mAayia pAERa
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The RV-LV conduction measurements are complete

The latest tirme is highlighted. Check thresholds to deterrmine a suitabile wector.

ﬁl:‘.-an
Proximal 4 139 ms
Mid 3 130 ms
Mid 2 145 ms
f = Distal tip 1 141 ms
‘Additional Parameters
Test Method RY Sgnse
Base Pate 65 min-1

Sensed AV Delay I 300 ms

'”’Effn rm

Measurements




The RV-LV conduction measurements are complete

The latest tirme is highlighted. Check thresholds to deterrmine a suitabile wector.
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Oinly weand telemetry
auvailable

Basic Operation
Made

. Triggering

Motification

AS a5

R\ Bipolar

S

L Distal tip 1
- Mid 2
—_—

. o s yiowm
BP BP

Alert

Wentricular Pacing m

Sensor, Magnet, Special Mode Settings...

Rates

Additional Delays...

Ease Rate 65 min-1
Rest Rate 60 min-1
Max Sensor Rate- 120 min-1
Max Track Rate 120 min-1
Hysteresis, = 000 ]

Delays
Paced AW Delay @
Sensed AW Delay 0
SyncAwT™ CRT Delta -B0 ms

Episode Diagnostic
Settings Settings

Capture & Sense
Cap Confirm
Pulse Amplitude
Pulse Width
Sensitivity

Cap Confirm Settings, SenseAbility™ Settings...

Custom Sets

Monitor
2,5 W
0,4 ms
0,5 mi

Oon Oon
200 0 zou @

0,4 ms 0,7 ms
2,0 my )

Leads A |
Pulse Configuration Bipolar Bipolar D1 - Can a
Sense Configuration Bipolar RY Bipolar |
Lead Type, Lead Monitoring...

r r

Refractories & Blanking ATfAF Detection & Response
PUARP 275 ms Auto Mode Swdtch [ele]]
FPost-Went. Atrial Blanking 150 ms Atrial Tackycardia Detection 140 min-1
A Pace Refractary 190 ms Rate
W Pace Refractory 2580 ms AF Suppression™ Off

PVYC, PMT, Additional Settings...

Additional Settings...

Parameters

( End Session
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HKI pe apdikotAtakn Bnpotodotnon
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ECHO pe apdikolAtakn Bnpatodotnon
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ECHO pe apdkotAiakn Bnupatodotnon

18cm

2D

HPen-HGen
Gn 44

C 53
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ECHO pe apdikolAtakn npatodotnon

Mpo CRT CRT
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e AvSpac 66 €TwvV, KN LOXOLLULKA KOPOLOKY) QLVETIAPKELDL

* 2002, npwtn ekdnAwon cuykormtikn VT, NYHA IlI, EF= 20%, LBBB 170ms =2
bapUAKEVUTLKA aywyn, LeTta 2punvo HOM: SMVT -

CRTD (LV lead: great cardiac vein) = Responder (NYHA Il, EF=35%)
e 2008, aVTIKATAOTOON YEVVATPLOG

e 2013, emubelvwon AZ NYHA IIl, EF=30% -
avtlkataotoon yevvntploc + véo LV lead, lateral vein = Responder

O vyzia



APXLKO LLOVOTIOALKO
nAektpodio LV
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LV lead:
Great Cardiac Vein

I LSS
076Y
M

FI{GELS FOSRITAL

STVEN RV




AVTIKOTAOTOON YEVVATPLOG
Kol tornoB€tnon 2°
SutoAwkou nAektpodiov LV

@ uyzia

LV lead:
Lateral Cardiac Vein




* 2013 véo LV lead, lateral vein = Responder

* 2015 avénon ouvdou LV lead

* 2017 SdraAeinovoa Bnupoatodotnon kat teAka exit block LV
lead 2 niveupoviko oiénpa, NYHA IV, EF=25%

O vyzia



ATTOKAELGOC
g€odovu LV lead
— TIVEUMOVLKO
olébnua
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KaBetnplaopnoc kot
dAeBoypadia CS amno de€La
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 TomoB<tnon 3°' dumoAkou
nAektpodiov CS otnv
nAayia PAEBa

* Méow unodopiovu TOUVEA,
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Super? Responder

» 2018 totoBeTNoN vEou LV lead, lateral vein

* 2019 NYHA II, EF=40%
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Bnuotodotnong

O vyzia

"7 RISKS AND COMPLICATIONS
OF CRT

Bleeding 1%
Infection 1 %
Hematoma 1 %
Pnemothorax 1%

Pericardial effusion 1 %
w/wo tamponade
MI/Stroke/death 1/500
Coronary sinus
dissection/perforation 1 %
LV lead dislodgement S %

AHA Science Advisory Circulation 2005;111:2146-50



Format: Abstract Send to -~

Eurcpace. 2004 Jan;6(1):43-7.

Major dissection of the coronary sinus and its tributaries during lead implantation for
biventricular stimulation: angiographic follow-up.

de Cock CC", van Campen CM, Visser CA.
Author information

Abstract
Dissection of the coronary sinus during lead implantation for biventricular pacemaker implantation in patients with advanced heart

failure is a serious complication that has occasionally been reported. We report on the clinical outcome and angiographic follow-up in

eries of 7 patients with acute major dissection from 103 consecutive attempts (incidence 6.8%]1-Serial echocardiography was
performed in all patients = = S arter the procedure. In 1 patient, pericardial

extravasation was seen during retrograde venography. Clinical follow-up was uneventful except for one other patient who complained
of prolonged chest discomfort for several hours after the procedure. In none of the patients were there signs of pericardial effusion or
tamponade demonstrated on echocardiography. Venograms during the procedure and after follow-up were analysed using a
quantitative coronary angiography system (CAAS Il). Parameters included minimal luminal diameter, diameter stenosis, minimal cross-
sectional area and an estimation of the reference diameter. There were no significant differences in all analysed parameters, although
in 1 patient a small partial dis 1 he coronary sinus following lead implantation for
biventricular stimulatior(is not an uncommon compllcatlon it is usually well tolerated ng-term angiographic follow-up demonstrated
no significant vessel dama ¥essel remodeling.

PMID: 14697725
[Indexed for MEDLINE]
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Ann Thorac Cardiovasc Surg. 2007 Aug;13(43275-T.

Coronary sinus dissection during left ventricular pacing electrode implantation.

Yoda M', Hansky B, Koerfer B, Minami K.
# Author information

Abstract

Coronary sinus (CS) dissection during biventricular pacing electrode implantation is a complication that rarely develops. A 71-year-old
female with recurrent ventricular tachycardia, heart decompensation, and poor left ventricular function because of dilated
cardiomyopathy was admitted for the implantation of a cardioverter-defibrillator for biventricular pacing. During the operation, we
experienced a CS dissection with hematoma in the left ventricle wall while intfroducing the guidance catheter into the CS. However, the
pacmg lead was successfully implanted into the posterolateral vein usmg the "over-the-wire" technigue. The postoperative
electmcardmgram showed a decreased QRS. meanwhile, the +t=:|t:F"n:JH:art:lu::w;;raphy-r revealed dimensional reduction and functional
improvement of the left ventricle.

PMINY: A7 T1TRO7
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Pacing Clin Electrophvsiol. 2008 Jul,31(71:804-7. doi: 10.1111/].1540-8159.2008.01108.x.

Coronary vein rupture during venoplasty for LV lead placement.

Worley SJ', Gohn DC, Pulliam RW,

# Author information

Abstract

Coronary vein rupture is a potential complication of venoplasty for LV lead placement. Vein rupture in a patient with a virgin
pericardium would be anticipated to have a profound hemodynamic impact from bleeding into the pericardial space. This report
describes an elderly woman with a virgin pericardial space who underwent cardiac resynchronization therapy (CRT). Venoplasty of a
lead limiting venous stenosis was performed on the lateral coronary vein. The stenosis was unresponsive to a standard noncompliant
balloon with side wire. When the inflation pressure was increased beyond the rated burst pressure the balloon ruptured, perforating

the vein. We describe our experience in successfully placing the left ventricular lead safely despite the problems arising from these

circumstances.

Eurcpace. 2008 Dec;10(12}:1442-4. doi: 10.1083/europaceleun256. Epub 2008 Sep 22,

Rescue-stenting of an occluded lateral coronary sinus branch for recanalization after dissection
during cardiac resynchronization device implantation.

Gutleben KJ'1, Nélker &, Marschang H, Sinha AM, Schmidt M, Ritscher G, Brachmann ..

# Author information

Abstract

Cardiac resynchronization therapy (CRT) using left- (L) or biventricular pacing is widely applied in selected heart failure patients.
However, transvenous LV-lead placement into coronary sinus (C5) branches can be challenging. A 77-year-old female patient with
Mew York Heart Association class Il symptoms due to dilated cardiomyopathy [LY ejection fraction (LVEF): 10%, QRS-duration: 150
ms], despite optimal medical treatment presented for CRT. Coronary sinus angiograms were performed after transvenous CS
cannulation. Within a large posterolateral vein, low phrenic nerve stimulation thresholds were found. The only alternative smaller
tortucus lateral branch showed a significant narrowing. making L\V-lead advancement impossible. Angioplasty was performed, using a
venoplasty balloon. This caused complete branch occlusion. After recanalization of the vessel by implantation of a bare metal stent,
the lead could be advanced through the stent. Optimal pacing parameters without phrenic nerve stimulation were established.
Angioplasty of CS branches during CRT implantation procedures bears the risk of complete branch occlusion, but recanalization can
acutely be achieved by stent implantation. This is the first report on rescue-stenting of a CS branch after angioplasty-related

occlusion. Transthoracic lead implantation, accompanied risks, and slower recovery could thus be avoided.



Z U MT[E p(lxo'u_a'[a Successful Implantation of the Left Ventricular

Pacing Lead in the Postero-Lateral Cardiac
Vein After Coronary Sinus Dissection During

* O SlaxwpLopoc tou otedaviaiou KOATou dev eival Biventricular Pacing
omavia eruthokn, aAAd dev amotelel attia Sievos SR, STEa0s ASCHONTARS, KoNSTANTINGE GATZOCL, POLYCHRONS: DAVERS,
avav KaOTLK r’] q 6 La KoT[r’] q '[r] q E “d) L’JTE U cr'] q . I_I péne L Va é‘:z(fald&oiag- Division, *First University Degartment of Cardiology, Hippokration General Hospisal, Ashens,

KatoBaAAetoL mpoomnabela va KaBetnpLootel 0 aAnBn¢
QUAOG, EpOoOV OL ALPOOUVALKEC OUVONKEC TO
ETUTPETOVV, WOTE va tonoBetnBel to LV nAektpodlo otn
owotn B&on.

* H auvénon tng epnetplag (WOlaitepa o€ KEVIPOA LE LEYAAO hospital. Eighteen months post-implanta-

apLOUO eMePPACEWV) KL OL TEXVOAOYLKEC EEEALEELC TWV tion he remains in NYHA functional class
KOOETAPWV ETUTPEMOUV TNV OAOKANPWON TNG IL. echocardiography shows decreased di-
Stadikaotiac oe emutheypévec meputtwoel. Eniong pe mensions of the left ventricle and the right

and left ventricular sensing and pacing

TN XpAon EVOAAOKTLKWY TEXVIKWV (TT) eTTLAoyN o A —r

TonmoB£tnong véou nAektpodiou LV) givat Suvato va
OLVOLTPOLTIEL KOLL TO XELPOTEPO OEVAPLO KAl VAl
METaTPANEL 0TO KaAUTEpO!

Hellenic J Cardiol. 2011 Mar-Apr;52(2):158-9
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