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CaHKT-HETepﬁ\}pFCKaFI LHIKONa KapayonoroB
I nvBokoyYEaHasmBlE KONNerk!

MpoekT «CaHkT-MeTepAyprokan Wkona KapaHonoros: Ha4MHaeT HOEEIA YHEBHEIA rod, 3a Npowe AlWME co CTapTa MpoekTa
& MECALEE Ha MopTane QRS.rU 3apervcTpHpoEanoce Gones 1000 40K TOPOE, BONEWHHCTED M3 KOTOPEIX NPHHAND YHaCTHE B
PAZMMYHER NPOTPaMMas AHCTAHUWHMOHHOMD, OYHOMD M OYHD-3304HOr0 ofydeHWA, Tak, TOMeko Ha npowedwed 12-of
gpeceHHer Lkone KapavonoroE, KOTOPaA FABMANSCE OYHOM  YacTetd O0YYEHMA MO OYHO-3304HEIM  NPOrPaMMatt
K apAHONOrHAZ MM SAKTYANBHEIE BONPOCE GWHKLMOHANEHOR AMArHOCTHIGHS, CAAMM CEPTHRMIKALMOHHEI SK3aMEH W
MPOAIHMAH CEPTHRMEAT CNELManHCTa 160 40K TopoE,

ZeroAHA Ha MopTane A0CTYAHE! NPOFPEMME! AHCTSHULMOHHOMD 0% UEHHMA N0 KSPAHONOrMH, $HELMOHSNEHOA AHErHOCTHEE,
INEKTPOKAPAMOCTHMYNALMH W [ECTPO3HTERONOMHMH, FOTOEWMTCA MNPOFPaMMa No apMTMONOrMH Ko Apyrve Kypoel, Mo
MHOMOMMENEHHEM NpockBaM spaded B 2013-14 yuefHoOM rody NPoANEHHE CEPTHDMKATOE CNEUHANMCTOR MO KapAHONOrHH M
YHKUHOHENEHOR AMArHOCTHIKE Oy AET BOSMOMHO HE TONBKO B2CHOW 2014, HO W OCeHEHD 2013 roga. CoOOTESTCTEYHILLMHE
OMHO-3304HEIE CEPTHBHIKALMOHHEE NPOrpatiel By AYT OTKPEITE C 1 okTABPA 2013 roga (Mx o4HOH YacTer ByaeT Wkona
#KapAHONOrHA ANA TEPANEETOE:) M C 1 MapTa 2014 roga (Hx o4HOA JacTeto GyaeT «LUkona KapAMonoroe:), SaAEKH M BCe
Heobx0AMMEIE A0KYMEHTE! ANA BaWwero 3a4MCNEHMA HE DCEHHME DYHD-330MHEIS CEPTHM(RHIKEUHOHHEIE NPOTPEMME! 40N%HE!
fkITE N0AaHE He NosAHes 1 okTABpA 2015 roaa, Ha BECEHHKE - He NosAHes 1 mapTa 2014 roaa,

MocKoneKY S&M0AHEHHE &AHHOA (KOMOMHWMPOBEHHOH) 3aABKKM Ha PaZMMYHEIE EMAbl 0DYUEHMA BEISBIBAND B NPOWNAOM FOaY
CEPBEZHEIE 3ATPY AHEHMA BPaqEd, B 3TOM FOAY Mbl MEPELLNKM K PasAenbHBIM 38ABKEM Ha PasHBIE MERONPHATHA, Tak 3aABKa
Ha YHaCTME B AMCTSHUMOHHOM ofydeHMM NOZBONAET BbIOpATE NHoBbE M3 MEPEYMCAEHHBLX AMCTAHUMOHHEIX KYPCOE.
YUSCTHE B HWX HE NPEANOnaraeT NonyUYeHHa AoKyMEHTOB MOy ASpCTBEHHOMD 0Bpasua, PasaencHele 3aABKH Ha OCEHHHIM
LUkony «Kaparonorka ARA TEPaneETOE? M BECEHHION LKoY KapAHONoroE NOSEONAKT ONpeAenHTECA © YPOEHEM Bawero
YYACTHA: 0T NoceweHHa Wkonel (BG83 NONYYEHHA MOKM C NOMWYSHHMEM YAOCTOBEPEHMA MOCYASPCTEEHHOrD 0Opasua) Ao
MPOANEHMA  CEPTMRMESTA CNEUMAnMCTa (MTO MPEANONArAET  SAYMCAEHME HE COOTEETCTEYHIWYH) OYHO-S304HYHD
nporparty), OTAENEHAA 33ABKS MNOBONAET ZAMMCATECA HA OYHBIE KYPCE! MO 3NEKTPOKAPAHOCTHMY NAUMH, HakoHeLw,
MoCEAHAR SadBKa NO3E0NAeT OBPATHTECA 38 CNOHCOPCKOM NoMower, E& MonyyeHKe yue B 3Tom yuebHoM roay ByaeT
ENONHE PEAMEHD,
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ECGC/O‘VW EEE ST. JUDE MEDICAL

About us Home Cases Essays Exercises Complex ECGs Indispensable ECGs Devices Featured ECGs

why the ECG | Bl 1 e

because the ECG PmmEE Yy |

* isindispensable in the evaluation of patients with W L = B EEY
coronary and valvular heart disease, | V2
cardiomyopathy, syncope, channelopathies, m = I 41
electrolyte disturbances, conduction disorders and o s W 7 R AR
cardiac arrhythmias, implantable devices... etc. EEE

* isunderrepresented in current residency and aVR LA dach v SR V2
continuous medical education programs |

* isused by awide spectrum of health care aVL LAl vs CIRACL AL
professional (cardiologists, emergency and |
intensive care physicians, anesthetists, internists, ,,_,;', _J‘Z' V6 ' ' Hv3
nurses of various disciplines, and engineers in the . I
field of cardiovascular technology) 400 ms

...the general format

.{.’_/_{ Vo
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EOGCO‘VW wss ST. JUDE MEDICAL

About us Home Cases Essays Exercises Complex ECGs Indispensable ECGs Devices Featured ECGs

the general format | JL\F__M V1 _%MWL

You must respond to a series of multiple choice
questions in relation to ECG tracings of an _ i o
extremely high quality. I %S V2 LF

1] 'L——m By | e
Example \’ V3 L\/
ECG from a 69 year old male, asymptomatic B & ||

person aVR A~ v4 __44 _,_W‘J[(\/-,

What do you think?

* Pericardial tumor avL —J| | — ] Vg = f\/‘”"%f\/~

* Acute pericarditis | EE _ '

* Non-compactation LV - - -

* HCM with apical aneurysm aVF M’V’x’"—‘”\!’/\’— V6 A~

* Apical HCM Hx
400 ms

.the upper bar menu offers you




the upper bar menu offers you

ECG cases: real-life clinical problems of cases faced by our invited teachers in which the ECG is

v important for diagnostic, prognostic, or therapeutic reasons

v' complemented with imaging studies, laboratory data, outcomes and bibliographic

references when appropriate

ECG essays: broad topics divided in ‘lessons’, similar to book chapters. We have estimate that
15-20 minutes are required for their completion. Essays are aimed at

v" making you aware of your learning needs in relation to the topic

v’ facilitating the understanding of concepts that in the experience of our faculty have been

shown to be difficult in conventional face-to-face courses

ECG exercises: ECG quizzes in which you will be confronted to electrocardiographic diagnostic
criteria of arrhythmic and non-arrhythmic conditions. They will be a source of learning for the
novice cardiologist or nurse, and a continuous education opportunity for more senior
professionals. When appropriate, intracardiac recordings will be part of the game.
Complex ECGs: some ECG tracings are indeed more complicated than initially envisaged. ECGs
of complex interpretation will be shown in this section to test your advanced interpretation
abilities and for extra fun.
Indispensable ECGs: a series cases from patients in whom the electrocardiographic
manifestations of their underlying clinical problem cannot be ignored. Cases are presented with
a complete clinical information and the appropriate imaging and laboratory data to support the
diagnosis.
Devices: cases from patients with an implantable cardiac rhythm management device in whom
the electrocardiographic serves to illustrate an important point or a dysfunction.
Featured ECGs: typical examples illustrating the basic interpretation of ECG waveforms. This
section is the only one that does not display an interactive format to allow for a more
straightforward procurement of information.
Test yourself: questions on displayed ECGs to test your knowledge and to get an orientation on
what sections you should consult for further information.
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THEORETICAL ECG/EGM TRACINGS TESTS & & TRAINING BOARD FORUM OF TRACINGS
TEACHING LIBRARY CERTIFICATION Defibrillation Acenoa TEACHING COURSES OPEN COMMENTS

Made by stimuPrat

Pacing - efibrillation

Submit a tracing

or a comment on the
WebSite Forum

Unique and
guided training

+ 800 clinical cases
in the data bank

Express an opinion

on therapeutic approach

NEWS

ICD in 20 clinical features

@ 10.03.2015 > PR Kenneth A. Ellenbegen

>READ MORE

All news

FIND A TRACING

Title Device / Field Company
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www.pacingdefibrillation.com

Pacing Defibrillation Rhythmo Fedis

Pacing
TRAIMNING BOARD

Defibrillation ~Acenpa TEACHING COURSES

Made by StimuPrat

THEORETICAL
TEACHING

ECG/EGM TRACINGS TESTS &
LIBRARY CERTIFICATICON

Home » Theoretical features

ICD in 20 clinical features

in collaboration with Kenneth Ellenbogen

How to induce

Why to induce

Double counting of the R-wave
Lead dysfunction

Spontanecus T-wave oversensing
Biotronik Discrimination
Medtronic Discrimination

Sorin Discrimination

ATP in VF zone

First shock in VT zone

Upper limit of vulnerability

Diaphragmatic myopotentials

EMI : Electromagnetic interference
P-wave oversensing

Pectoral myopotentials

Boston Scientific Discrimination
ST Jude Medical Discrimination
Shocks in VF zone

ATP in VT zone

Counters and detection zone

Log in ..?9 = 11

FORUM OF TRACINGS
OPEM COMMENTS
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Basic concepts
The inductien of WF at the end of the procedure allows to test the proper function of the implanted system and to:

e verify the integrity of the high voltage system
s verify the proper sensing and re-sensing of the intracardiac electrograms during ventricular fibrillation
s verify that the defibrillation safety margin is wide encugh

Despite some risk invalved, this test used to be performed systematically with older devices, which were implanted for secondary prevention
indications, in patients at high risk of recurrent sudden cardiac death. Shocks were the only therapy available and defibrillation failures were
relatively frequent. Failure to defibrillate, nowadays, is rare, a majority of patients undergeo device implants for primary prevention, and a large
proportion of rapid VT can be terminated by ATP. Furthermore, the maximum strength of the shocks delivered by the latest implantable

defibrillators is higher and associated with a wider safety margin.

This has prompted many implanting centres to reconsider the need for a systematic test at the end of the procedure and, instead, to proceed on

a case-by-case basis.
Induction of ventricular fibrillation
Several means of VF induction are available in clinical practice:

1. T weve shock delivery. a low energy shock is delivered during the ventricular vulnerable period to induce s ventricular arrhythmia (most
often VF). A ventricular stimulation sequence, at a fixed rate is followed by the delivery across the electrodes, of a low-energy electrical
shock during the ventricular vulnerable period. The delivery of the shock requires the prior charge of the capacitors.

. Dalivery of slternating current. a salvo of rapid pacing (alternating current) is delivered to induce an arrhythmia (VT or WF). Several rates
are available according to the manufacturers: 33 HZ & 30 ms between pulses; 50 HZ & 20 ms; 20 HZ & 50 ms.

[

3. Delivery of hAigh rate frigh output pulses pulses are delivered through the shocking electrode with 2 different cycle lengths to induce a

ventricular arrhythmia (most often VF).

4. The success rate, i.e. the ratio WF induction / attempt, seems higher with the delivery of direct or alternating current {may minimize the
number of needed attempts) than with the delivery of shocks on the T wave. Furthermore, the simplicity of programming is higher with
continuous or alternating current since only one programmakle parameter is needed. If the procedure is performed under local anaesthesia,
the painless alternating current is preferred to the other induction methods.



Patient narme =" Tlesto 7 HF-T 60649231

23 A 1= , . . ICD therapy
| PP PP ppy gy e e | = PP ppn ppy Frmpy ey
— RY lp e Ip Te Tp 1p Ip Ip 5 pety' s  OFF oN
y Ip L |
. Termporarily active
@ | FFn VA A P it o, A [ g :
& ] ] FProg. Temp.
o | [ ) : . 4 y - ¥ ¥ ¥ N
— L I I 5
T 3T
— 41,57 Ohm RF telermetry
A |Lvn
pea | | ® [ v| Follow-up
Impedance | _Sensing | Pacing threshold | DFT | Atr. NIPS | Retrogr. conduct. i ['%T"rpf srmeter
Rate: WF [bprm] 200 Enzrgy [1] 4 [ [ v Tests
Minirnur threshald (] 0.8 Impedance [2] 57
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Boston Scientific

Medtronic

O 50 Hz /Manual Burst

O Commanded ATP
O Commanded Shock

51

51

Pulses

Interval

p—
__100] ms

Shock Coupling 31(]] ms

En

ergy

1.1‘ I

Tests - EP Study - T-Shock

MECEEE ¥ Resume at DELIVER ¥ Enable
50 Hz Burst Chambe RY
Fixed Burst ' DELIVER ABORT
EEbe illati o ; I ohock
ibrillation 5151 400 ms
Cardioversion _I
Ramp Delay M Permanent Therapy
Burst Energy 14 VF Rx1 25 4J, B>AX
Ramp+ —I VF Rx2 35J, B>AX
Wavelorm Monophasic | RV Sensitivity 120 mV
i Pathway B=AX |
Last Induction {mm:ss)
m Reset Adjust Permanent... Retrieve Data... Primt...
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Dpen File... | End Session... I
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Ventricular Fibber

{ DC Fibber™ I

Fibber Mode

Pulse Duration | 2,0 s2c |

Device Based Testing Therapy 1 ATP Off for Testing
SecureSense™
Therapy 2 150)/565V
1st Therapy Defib Therapy Therspy 3 30,0 )/ 793 Y Programmed ON
Method Automatic Therspy 4 36,01/ 675V x4 Will be Passive
See Zone Therapy Parameters.., for testing

r
Time Since Last Induction

0..01.

DeFT Response™
Settings

SenseAbility™
Settings

DC Fibber™ Induction

" Enable

Fibber
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Sorin Group

Palemﬂane Yo R ) ': ? Emergency lFlltlllﬁh _I

. | o n o slmee ]

1 L 1
RAERERE AR AR AR AR ARR ARG Stop |
VIS Vs VWA VsVSSUVS VA VVASUs

bv Vp Vp Vp Vp Vp Vp Vp Vp Vp
——— - -._ FFFFFF FFFFFFFF “
1 ) 1 1 1 1 ) ' 1 ] 1
0 1 2 3 4 5 6 7 8 9 10 s
4 | charging... AUTO | 00:04
VF Induction — AP -~ Shock Lastshock status
[ T-wave shock Cyclesin sequence | 8 cycles [P P | o
o1 pulses |'_ . Energy |-32J Charge time ' 23
Coupling interval 80 %
. Delivered energy | 07J
51-51 |410 ms Ramp decrement . Disable Shocks
ms

Duration | 113ms
1-T [310 ms (per cycle)
Charge &

Energy lr Min cyycle length |220 ms Charge only Shock

Cancel I Start ATP | Max shock I Refresh Episodes
VF Induction
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Tracings

All tracings are provided with comments and acknowledgments. Classification by device. topic and company.

FIND A TRACING

Device / Field Company
ICD Sensing ﬁ Medtronic Search
=————==1 |nduction of ventricular fibrillation by T wave shock
Tracing N° 1
Medtronic » Device: ICD » Field: Implantation

Induction of ventricular fibrillation by 50 hz burst
Tracing N° 2

Medtronic » Device: ICD » Field: Implantation

Termination of VF after second shock
Tracing N° 3

Medtronic » Device: ICD » Field: Implantation




RhythoPedia

Formation compléete
a I'ECG de |'enfant
et de |'adulte jeune

En collaboration
avec le groupe de
Réflexion de
Rythmologie
Pediatrique

et Congénitale

Postez un tracé

ou Uun commentaire

Demandez un avis

RECHERCHER UN TRACE

Titre Cardiopathies

ECG Normal et Pathologique - Tout - Rechercher

K3

LIVRES NUMERIQUES LIVRES RELIES

Tous les ouvrages Tous les ouvrages
numeérigues Stimuprat imprimés Stimuprat
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