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ARRHYTHMIAS AND CARDIAC PACING

Rapid atrial pacing efficacy in preventing atrial fibrillation recurrence assessed by reliable
electrograms

Bodnar J, Mitro P, Valocik G

Department of Internal Medicine, University L. Pasteur Faculty Hospital, Kosice, Slovakia

Background: Today’s pacemakers offer an entire range of pro-
gramming functions that enable physicians to individually tailor
their patient’s cardiac treatment. In order to optimize pacemaker
use in clinical practice, a reduction in the most essential pro-
gramming and statistical functions can be considered for the gen-
erally present default functions. The new range of digital pace-
makers monitors patient day and night and, during a follow up
device check, shows doctors everything they need to know in
just a few seconds. Digital pacemaker saves historical data from
previous follow-ups. It keeps diary of arrhythmia episodes that
monitors whole period in between follow-ups, capturing up to
400 episodes. The possibilities to classify the heart rhythm are
much more extensive. Aim of study was to compare quality of
life in patients with digital DDD/DDDR pacemakers.

Methods: We enrolled 30 patients (16 males). Mean age of
the study group was 79.2+9.1 years. Mean weight was 77+ 16 kg.
We compared two groups of patients group PACING 1 we pro-
grammed frequency 60ppm, hysteresis 15 ppm, atrial sensitivity
0.7 mV DDD, group PACING 2 frequency 80 ppm, without hys-

teresis atrial sensitivity same, AV delay +40 ms over spontane-
ous (maximum 260 ms). Both groups were programmed for 12
weeks. We compared patient symptoms at standard conditions
(at home, resting) using our own query sheet, afterwards at fol-
low up patient had an exercise (on bicycle ergometer 1.5 W per
kilogram for 10 minutes)

Results: Rapid atrial stimulation did not provocate symptoms
or hemodynamical changes. Recurrent AF was in group PAC-
ING 1 in 17 patients (mean time 28 days from 1-62), in group
PACING 2 in 9 patients (mean time 56 days, range 6—84) p<0.05.
AF recurrence was asymptomatic in 45 % of patients.

Conclusion: Our results suggest that the multifaceted program-
ming and statistics functions of a modern digital pacemaker dif-
fer considerably in their uses and benefits. A reduction in the
most essential programming and statistical functions can be con-
sidered for the generally present default functions. And more
time for cardiologist means better setting for patient, therapy
advisor allow us early therapy changing due to special pacemak-
er functions.

ARRHYTHMIAS AND CARDIAC PACING

Five-year experience with transvenous electrode implantation for biventricular pacing in
patients with chronic heart failure

Bulava A, Lukl J

Ist Department of Internal Medicine, University Hospital Olomouc, Czech Republic

Background: Biventricular stimulation has become an adjunc-
tive therapy for patients with low ejection fraction (LVEF) and
asynchronous contraction of the left ventricle (LV).

Goal: To assess technical success rate in LV lead implanta-
tion, early and late complications and long-term results of cardi-
ac resynchronization therapy (CRT) at our department.

Results: Between January 2002 and October 2006, BVS im-
plantation was attempted in 145 patients (7049 years, 41 wom-
en) with NYHA class III/IV heart failure (88 patients with coro-
nary artery disease and 57 patients with dilated cardiomyopathy),
mean LVEF 2247 % and QRS complex width of 170+24 ms.
Overall success rate achieved 96 % (n=139). Overall implantation
time was 151+71 min and fluoroscopic time 25+20 min. Learn-

ing curve effect when comparing years 2002—2004 and 2005—
—2006 was noticed not in success rate but in significant reduc-
tion of both procedural and fluoroscopic times (197+68 min vs
119452 min, p<0.00001), and 33+24 min vs 19+£14 min,
p<0.00001, resp). LV pacing threshold was significantly higher
than RV pacing threshold both acutely during implantation and
during whole follow-up. The most often peri-implantation com-
plication was CS dissection (5 %), acute LV lead dislocation
(2 %) and pneumothorax (1.4 %). Pulmonary edema, lead insu-
lation break, incorrect connection of the electrodes with the de-
vice, complete AV block, induction of ventricular fibrillation,
CS branch rupture without tamponade and tamponade after tem-
porary lead extraction were present in 0.7 % of cases. In the
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early post-implantation period (within 4 weeks), 2 patients died
of refractory heart failure. During 12 months follow-up, the need
for pacing system revision arose three times due to LV lead dis-
location and once due to irresolvable phrenic nerve stimulation
(PNS). Other PNS were resolved by electronic repositioning (re-
programming of the electrical pacing vector). One pacemaker
infection and one decubitus of pacemaker pocket were resolved

by explantation of the whole system and plastic operation, re-
spectively.

Conclusions: Biventricular pacemaker implantation with LV
lead embedding into the lateral branch of the coronary sinus is
safe and technically feasible in 96 % of case. Learning curve
effect significantly shortens both procedural and fluoroscopic
times.

ARRHYTHMIAS AND CARDIAC PACING

Analysis of the cost of therapy in patients with atrial fibrillation in the Czech Republic

Bulkova V!, Fiala M?, Chovancik J?, Wichterle D?, Cihak R3, Branny M?, Kautzner J?

'Faculty of Medicine, Palacky University, Olomouc, *Department of Cardiology, Hospital Podlesi, Trinec, and *IKEM,
Department of Cardiology, Prague, Czech Republic

Background: We have calculated medical costs in patients
with atrial fibrillation (AF).

Methods: Using a retrospective inquiry sent to local cardiolo-
gists, data from 306 patients (94 women, 64+11 years) was ob-
tained. Patients undergoing AF ablation were not included. To-
tal expenses at treatment of AF patients were calculated as costs
spent on hospital stay, medical investigations, diagnostic tests,
therapeutic interventions, drugs, and transportation. The calcu-
lated items were the following: complex and targeted examina-
tion by local cardiologists and general practitioners, prothrom-
bin time evaluation, Holter ECG monitoring, transthoracic and
transesophageal echo-cardiography, electrical and pharmacolog-
ical cardioversion, hospital stays for AF or embolic complica-
tion, coronary angiography, atrial flutter I ablation, pacemaker
implantation, emergency medical service, pre-paid medical care,
spas, stomatology, and transportation.

Results: Total expenditure per patient was 42 406.60 Czech
crowns (1413 Euro) per year. Of the individual items, the cost of

therapeutic interventions amounted to 50 %. Catheter ablation
of type I atrial flutter was the most expensive intervention em-
ployed to reduce the arrhythmic burden (410 EUR). Hospital
stays followed as the second largest item of the overall cost
(27 %). If flutter ablation was not calculated, hospital stay would
represent the highest cost (327 EUR). Expenditures on antiar-
rhythmic and anticoagulation therapy amounted to 9 % of the
total costs.

Conclusion: Similar studies from other European countries
showed yearly expenditures on the medical care of AF patients
of around 3 100 EUR, which is roughly double of the burden of
1413 EUR in the Czech Republic. This difference is caused main-
ly by lower price of work and by global economic situation in
the Czech Republic. In addition to the atrial flutter ablation, hos-
pital stays represented the major expenditure, which is in con-
cord with previous studies.

ARRHYTHMIAS AND CARDIAC PACING

Amiodarone-induced thyrotoxicosis

Bystriansky A!, Kaliska G!, Bystrianska M?, Albertyova D?, Rybar!, Skamla M!

'Department of Cardiology, Middle Slovakia Institute of Cardiovascular Diseases, Banska Bystrica, *Department of Internal
Medicine FNsP FDR Banska Bystrica, and *Department of Clinical Biochemistry FNsP FDR Banska Bystrica, Slovakia

Objective: To focus on amiodarone-induced thyrotoxicosis,
its possible clinical courses, treatment procedures, and treatment
approach based on interdisciplinary cooperation of cardiologists
and endocrinologists.

Methods: The authors retrospectively analyse a group of 100
patients (75 males and 25 females) at the average age of
64.75+11.27 years, treated with amiodarone, examined at the
Out-patient Department of Arrhythmias and Cardiac Pacing at
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the Middle Slovakia Institute of Cardiovascular Diseases in Ban-
ska Bystrica within the period from 1.1.2005 to 30.4.2006. In
the frame of standard screening (once per year at minimum) the
authors assess the values of TSH and fT4 (by means of RIA meth-
od) due to suspicion of thyroid disorder.

Results: Within the investigated period the authors assessed
average values of TSH and fT4 in the total of 100 patients in
amounts of 5.07+5.38 mIU/l and 20.67+9.6 pmol/l respectively
being in accord with the assumed effect of amiodarone (with
TSH and fT4 medians of 2.71 mIU/l and 19.1 pmol/l respective-
ly). The amiodarone-induced hypothyroidism was confirmed in
10 patients (with TSH and fT4 medians of 18.15 mIU/l and 13.15
pmol/l respectively). In 6 cases the authors detect amiodarone-
induced hyperthyroidism (fT4 and TSH medians of 45.85 pmol/l

and 0.04 mIU/1 respectively). They review the details of case
histories of two patients (with ICD implantations) with entirely
different clinical courses of amiodarone-induced thyrotoxicosis.
The first case has an oligosymptomatic form; the other patient
develops thyrotoxic crisis due to which thyroidectomy in florid
stage of disease was indicated. The authors introduce the selected
therapeutic procedures resulting in remission of the disease and
long-term favourable effect of treatment.

Conclusion: The frequency of amiodarone prescription calls
for its deliberate use and sufficient prophylactic screening of its
adverse effects. Amiodarone-induced thyrotoxicosis is a signifi-
cant complication of amiodarone-based treatment; therefore it is
necessary to pay sufficient attention to its early diagnosis, clini-
cal course, and correctly selected therapy.

ARRHYTHMIAS AND CARDIAC PACING

3-D mapping in ablation of atrial fibrillation: NavX vs CARTO systems

Cihak R, Kautzner J, Wichterle D, Mlcochova H

Department of Cardiology IKEM Prague, Czech Republic

Introduction: Ablation of atrial fibrillation (AF) can be done
using of various 3-D mapping techniques enabling to navigate
the catheter within the left atrium (LA) and around the oscium
of pulmonary veins (PV). The early experiences with NavX
system were compared with the results gained from CARTO
system.

Methods: The study was conducted within the period of I1I—-
X/2006 in 75 patients in whom ablation was performed due to
paroxysmal or chronic AF. In 15 patients (group I, age 54+11
years) the navigation was performed by NavX system, in the rest
of 60 patients (group II, age 57+10 years) CARTO system was
used. In all patients CT of LA was performed, in group II then
the CT picture was integrated with the 3-D map. In addition to
3-D mapping the authors used intracardiac echocardiography.

The ablation was performed by cooled hp catheter. The objec-
tive resided in entire antral isolation of all PVs, supplemented
by the lines in both atria and ablation of fractioned potentials in
chronic AF.

Results: The procedure time in both groups was the same
(249468 minutes in group I vs 244456 minutes in group II).
The fluoroscopy time in group I was longer than in group II (36+8
vs 2849 minutes, p<0.05). The periods up to the gain of geo-
metric details of LA and PV were similar in both groups.

Conclusions: Both NavX and CARTO procedure times were
similar. Lesser experience with NavX system prolonged the fluo-
roscopy time. Both methods enable fast and accurate visualiza-
tion of the ablation catheter in LA, and contribute greatly to the
efficacy of AF ablation.

ARRHYTHMIAS AND CARDIAC PACING

Recurrent arrhythmias after ablation of chronic atrial fibrillation and results of repeated ablations

Fiala M, Chovancik J, Neuwirth R, Wojnarova D, Moravec R, Szymeczek H, Jiravsky O,
Nevralova R, Nykl I, Branny M

Department of Cardiology, Cardiocentre, Hospital Podlesi a.s., Trinec, Czech Republic

Objective: To evaluate the recurrent arrhythmias after ablation
of chronic atrial fibrillation (AF) and result of repeated ablations.

Methods: The first ablation consisted of encircling lesions
with isolation of pulmonary veins (PV), complex linear lesions
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in left atrium (LA), or ablation in coronary sinus (CS). Out of 82
patients with chronic AF (chronic phase 28+28 months, resis-
tant to amiodarone and electric cardioversion), 44 (54 %) pa-
tients have had sinus rhythm (SR) since the first ablation. 9 pa-
tients (9 females, age 52+10 years) out of the rest of 28 patients
(34 %) were subject to second ablation due to paroxysmal AF
(2), persistent type I. atrial flutter (1), right atrial tachycardia
(1), paroxysmal AF (2), persistent AF (13), paroxysmal LAT (1),
persistent LAT (10). The third ablation was performed in 4 pa-
tients due to paroxysmal AF (1), paroxysmal LAT (1) and persis-
tent LAT (2).

Results: Paroxysmal AF/LAT was eliminated with no further
possibility of its re-induction. AF (3) was terminated by linear
lesion connecting the right lower PV with the mitral ring, LAT
(2) ablation on the septal margin of the oscium of left atrial ap-
pendage (LAA). All persistent LATs were terminated on septal
margin of oscium of LAA (1), upper margin of oscium of LAA
(3), in the region of Bachmann’s bundle (BB) (1), in the roof of

LA (1), in the antrum of left PV (2) and in CS (4). Out of all
persistent AFs, the SR was recovered directly from AF in 1 pa-
tient (left PV), and via transient LAT in 5 patients. The sites of
SR recoveries were: BB (3), septal margin of LAA (1) and the
roof of LA (1). Right atrial tachyarrhythmias were eliminated
with no further possibility of its re-induction in both patients.
13+10 months after the latest ablation, stable SR was achieved
in 21 (75 %) patients, 5 (18 %) patients had persistent AF (AF
was neither terminated by re-ablation nor organized into LAT)
and 2 (7 %) patients had persistent LAT.

Conclusion: After complex ablation in LA due to chronic AF:
1) the presentation of LAT is high; 2) these LATs were cured by
repeated ablations; 3) the recovery of SR requires extra poste-
rior LA wall ablation in majority of patients; 4) AF reoccurred,
unless the repeated ablation resulted in termination of arrhyth-
mia or at least in organization into LAT.

ARRHYTHMIAS AND CARDIAC PACING

Structural changes in left atrium after catheter ablation of chronic atrial fibrillation

Fiala M, Chovancik J, Neuwirth R, Wojnarova D, Moravec R, Szymeczek H, Jiravsky O,
Nevralova R, Nykl I, Branny M

Department of Cardiology, Cardiocentre, Hospital Podlesi a.s., Trinec, Czech Republic

Objective: To compare the volume and voltage changes in
left atrium (LA) gained from electroanatomic 3-D maps at first
or repeated ablations of chronic atrial fibrillation (AF).

Methods: Out of 82 patients suffering from chronic AF
(chronic phase 28+28 months, resistant to amiodarone and elec-
tric cardioversion), 26 (32 %) patients (9 females, age 52+10
years, chronic phase of AF 29422 months) were subject to re-
ablation in 9+6 months after the first ablation. The ablation
strategy was based on encircling lesions with isolation of pul-
monary veins (PV) and complex linear lesions in LA, or abla-
tion within the coronary sinus (CS). The LA volumes (LAV)
calculated by means of CARTO software and LA volumes re-
lated to the body surface (LAV/m?) were compared. The source
sites of LA map were divided into 3 groups according to volt-
age (<0.2; 0.2—1; >1 mV) and the groups were compared as to
the presence of sites.

Results: The first map was formed at AF; the second map in
17 patients at AF, and in 10 patients during LAT. The number of

source sites at first and repeated ablations did not differ signifi-
cantly (11819 vs 113+20; p=0.2). LAV or LAV/m? of repeated
3-D maps were significantly lower (147+26 vs 120423 ml;
p<0.001; or 72+12 vs 57+9 ml; p<0.001). The presence of LA
sites <0.2 mV increased from 35+21 to 42+15 %; p=0.02; the
presence of LA sites of 0.2—-1 mV decreased from 53+17 to
40+7 %; p=0.03, and the presence of LA sites >1 mV increased
from 12+8 to 18+15 %; p=0.001.

Conclusion: 1) Complex LA ablation was associated with a
significant reduction in LA volume; 2) the presence of LA sites
showing voltage <0.2 mV increased especially in the regions
of PV oscia and along the linear lesions especially at the ex-
pense of sites with voltage of 2—10 mV. However the presence
of sites with voltage lower than 1 mV increased significantly,
especially within the appendage of LA; 3) the results indicate
that the complex ablation in LA can lead to reversible structur-
al remodelling of LA.
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The occurrence of different types of heart rhythm disorders in relation to gender of patients

Galuszka J, Bulava A, Lukl J, Heinc P

1st Department of Internal Medicine, Palacky University and University Hospital, Olomouc, Czech Republic

Objectives: Different frequencies of clinicaly important car-
diac arrhythmias have been reported in association with gender
of patients.

Aim of the study: Retrospective study of different types of
cardiac arrhythmias occcurence in patients treated in University
Hospital Olomouc.

Methods: Assessment of frequency of cardiac arrhythmias
according to statistic report of patients admitted to University
Hospital Olomouc in 2005 and according to electrophysiologic
laboratory register in the 1st Department of Internal Medicine
during last 4 years.

Results: Patients admitted in 2005 — absolute values for dif-
ferent diagnosis in ratio male/female: cardiac arrest: 111/40, paro-
xyzmal tachycardia 273/125, atrial fibrillation and flutter 1557/
/728, sick sinus syndrome 81/44.

Electrophysiologic studies male/female in period 2003 to 2006:
atrioventricular nodal reciprocating tachycardia (AVNRT) 51/97,
atrioventricular reciprocating tachycardia (AVRT) 10/3, Wolff-
Parkinson-White syndrome (WPW) 24/21, atrial tachycardia 5/
/14, atrial flutter 122/33.

Conclusions: Majority of arrhythmias under study were more
frequent in males. There were more frequent AVNRT and atrial
tachycardia in females. The findings could be partially explained
by predominance of arrhythmias associated with structural heart
disease in male population (cardiac arrest, atrial fibrillation and
flutter). There are possible gender specific hormonal influences
on electrophysiologic properties of female myocardium in the
manifestation of AVNRT and atrial tachycardia.

ARRHYTHMIAS AND CARDIAC PACING

ICD Implantation in children and adolescents

Gebauer R, Janousek J

Cardiocentre and Centrum for Cardiovascular Research, University Hospital Motol, Prague, Czech Republic

Patients and methods: Between 1993 and October 2006 un-
derwent 28 patients (median age 13.5 years; range 3.9—18.7 years;
5 pts<10 years) ICD placement in our institution. The underly-
ing cardiac disorders included congenital heart disease in 7 pa-
tients, arrhythmogenic right ventricular cardiomyopathy (ARVC)
in 4 pts, dilated cardiomyopathy (DCMP) in 1 pt, hypertrophic
cardiomyopathy (HCMP) in 1 pt, congenital long QT syndrome
(LQTS) in 10 pts, catecholaminergic polymorphic ventricular
tachycardia (CPVT) in 1 pt, idiopathic ventricular fibrillation in
3 pts and other ventricular tachycardia in 1 pt. The ICD was
implanted for ventricular fibrillation in 8 pat., sustained mono-
morphic ventricular tachycardia in 6 pts sustained polymorphic
ventricular tachycardia in 3 pat., syncope in 8 pat. and palpita-
tions in 3 pts. Programmed ventricular stimulation (not performed
in pat. with LQTS, CPVT, DCMP and HCMP) was positive in 9
of 15 pts. The transvenous ICD implantation underwent 26 pts,
subcutaneous array was used in 1 pt (weight 15 kg) and pericar-
dial array in 1 pt (weight 24 kg). The mean+SD follow-up was
2.86+2.35 years.

Results: There was no perioperative complication. Defibrilla-
tion safety margin was >0 J in 27 from 28 pts, R wave amplitude
was 12+5.7 mV. Reintervention was indicated in 5 pts (high
defibrillation threshold in 1 pt, lead dislodgements in 3 pts, lead
fracture in 1 pt). 16 patients (57.1 %) experienced 197 appro-
priate therapies. There were 11 inappropriate therapies in 5 pts
(17.9 %) caused by T wave oversensing in 2 pts, sinus tachy-
cardia in 2 pts and lead fracture in 1 pat. During the follow-up
occurred 2 deaths (aspiration during ICD arrhythmic storm in
1 pt and progression of the heart failure in 1 pt with DCMP).

Conclusion: ICD implantations in children and adolescents
provide safe and effective prevention of sudden cardiac death.
The rate of complications is acceptable.

Supported by the Research project of University Hospital Motol
No. 00064203/6301.
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An asymmetric influence of autonomic nervous system on sinus and atrioventricular nodes
— a physiological reaction?

Graff B, Kozluk E, Tokarczyk M, Piatkowska A, Budrejko S, Kaminski R, Swiatecka G,
Kozlowski D

11 Klinika Chorob Serca AM w Gdansku, [ Katedra i Klinika Kardiologii AM w Warszawie, Instytut Kardiologii w Warszawie,
Poland

Background: The depressive reaction on sinus node during
head-up tilt test in patients with vasovagal syncope is the most
frequent while the function of atrioventricular node is usually
difficult to assess. In some cases there is an isolated atrioventric-
ular block with concurrent sinus tachycardia.

The aim of the study is to assess the incidence of an asymmet-
ric response of sinus and atrioventricular nodes to autonomic
denervation, evaluated using electrophysiological parameters
measured during transesophageal atrial pacing (TAP).

Material and methods: TAP was performed in 100 patients.
The following parameters were assessed: sinus cycle length (CL),
sinoatrial conduction time (SACT) by Narula and Strauss meth-
ods, corrected sinus node recovery time (cSNRT) and Wencke-
bach point (WP).

Groups: 1) 16 patients with sinus node dysfunction (SND+)
and vasovagal syncope (VVS+),

2) 24 patients SND+ and VVS-, 3) 32 patients SND- and
VVS+, 4) 28 patients SND- and VVS-. All sinus node (SN) and

atrioventricular node (AVN) parameters were measured in bas-
al state and after pharmacological autonomic blockade (AB).
As aworsening of SN or AVN function we called the lengthen-
ing of CL, cSNRT or SACT and a decrease in WP. As an im-
provement we called shortening of CL, cSNRT or SACT and
an increase of WP.

Results: An asymmetric reaction, e. g. a worsening parame-
ters of one of the nodes and an improvement of parameters of
the other node was observed: 1) in 5 (31 %), 14 (58.3 %), 13
(40.6 %) and 10 (35.7 %) patients in groups 1-4, respectively,
in case the changes of SACT or cSNRT were noted as an reac-
tion of SN and changes of WP were noted as an reaction of
AVN, 2) in 10 (62.5 %), 12 (50 %), 16 (50 %) and 11 (39.3 %)
patients in groups 1—4, respectively, in case the changes of CL
were noted as an reaction of SN and changes of WP were noted
as an reaction of AVN.

Conclusion: An asymmetric reaction of SN and AVN after
pharmacological denervation was frequent in all studied groups.

ARRHYTHMIAS AND CARDIAC PACING

Five-year follow-up after catheter ablation for supraventricular tachycardias

Haman L, Parizek P, Dostalova H, Pazderova V

1st Department of Internal Medicine, University Hospital Hradec Kralove, Czech Republic

Introduction: Catheter ablation (CA) is first line treatment of
supraventricular tachycardias (SVT) today. Long-term effect and
quality of life (QoL) after catheter ablation is studied rarely.

Methods: We studied 233 consecutive patients (99 male and
134 female patients) who underwent catheter ablation in years
1997-2001 (134 for AV nodal reentry tachycardia, 77 for AV
reentry tachycardia, 22 for typical atrial flutter). Questionnaire
form of follow-up was used (generic measure of health-related
quality of life EQ-5D).

Results: 170 patients respond to our letter (73 %). During the
mean follow-up of 82 month 17 % of patients described palpita-
tions (dominantly extrasystoly and atrial fibrillation, two times
recurrence of SVT), in two patients was pacemaker implanted 5

year after CA because of sinus node dysfunction. 80 % of pa-
tients appreciate CA as a marked improvement of health state. In
the objective part of EQ-5D was documented significant improve-
ment of QoL (mean improvement 25 %, p<0.001) in all groups
except atrial flutter patients. In the subjective part of EQ-5D was
documented significant improvement of QoL (mean improve-
ment 50 %, p<0.001) in all groups. Other concomitant diseases
did not influence significant improvement of QoL.

Conclusion: CA of SVT leads in long-term follow-up to sig-
nificant improvement of health status and quality of life of our
patients. The only exceptions are patients with atrial flutter be-
cause of atrial fibrillation coincidence.
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Implantable cardioverter-defibrillator therapy in patients having the primary prophylactic
indications: Single centre results with long-term clinical outcomes

Hlivak P, Svetlosak M, Margitfalvi P, Hatala R

Department of Arrhythmias and Cardiac Pacing, National Institute of Cardiovascular Diseases, Bratislava, Slovakia

Background: Therapy with implantable cardioverter-defibril-
lator (ICD) has been proven to reduce the risk for sudden cardi-
ac death (SCD) in high risk populations. The aim of our study
was clinical evaluation of prospectively followed-up (FU) pa-
tients implanted with an ICD in our center, in whom indication
for the ICD therapy was primary prophylaxis of SCD. The sec-
ond endpoint was assessment of therapeutic ICD interventions
for ventricular arrhythmias.

Methods and results: Out of 395 primary ICD implanta-
tions in our institution through 1998 to 2006, forty-six patients
(11.6 %) had a primary prophylactic indication for ICD implan-
tation, i.e., subjects have not experienced a life-threatening ven-
tricular arrhythmia or symptomatic equivalent, cardiopulmonary
resuscitation, unexplained syncope with work-up suggesting
a high probability of ventricular tachyarrhythmia, or ventricular
tachycardia/fibrillation except during the first 48 hours after myo-
cardial infarction (MI). All patients had a class I recommendation
for ICD implantation. Since 1998, the number of primary pro-
phylactic ICD implantations has been continuously increasing
(3.6 % in 1998 to 25 % in 2006). The principal underlying heart
disease of these patients was coronary artery disease (CAD)
(34 pts, 74 %) followed by nonischemic dilated cardiomyopa-
thy (DCM) (7 pts, 15 %), and Brugada syndrome (3 pts, 7 %).
ICD implantation in this high-risk population was a part of
a complex therapeutic strategy, including pharmacotherapy, and

revascularization that has been performed in 16 (47 %) of all
CAD pts.

All CAD and DCM patients had severe left ventricular systolic
dysfunction (ejection fraction (mean+SEM) 28.6+1.1 % and
30.3+4.1 %, respectively). Mean age of patients at the time of
implantation was 57.2+1.9 yrs. Patients with prior MI underwent
ICD implantation with mean time delay 26+9 months after MI.

During a postimplantation FU (mean 28.1+4.7 months) ade-
quate ICD interventions (antitachycardia pacing and/or shock)
occurred in 9 pts (19.6 %), with a mean interval 18.2+7.6
months from ICD implantation. In all cases interventions were
appropriate.

The mortality of this group of patients was 13 %, causes of
death were: progression of refractory HF (3 pts), acute MI (1
pt), pulmonary artery emboli (1 pt), and gastrointestinal bleed-
ing (1 pt).

Conclusions: The number of primary prophylactic ICD im-
plantation is growing also in the setting of specialized tertiary
cardiovascular centre in Slovakia, what corresponds to a world-
wide trend. Adequate antitachycardia intervention resulting in
abortion of potentially life-threatening tachyarrhythmias was
noted in 20 % of patients during a mean follow-up of 2.3 years,
without observing inadequate ICD interventions. Mortality ben-
efit derived from these data is in agreement with evidence based
medicine.

ARRHYTHMIAS AND CARDIAC PACING

Bipolar radiofrequency ablation of atrial fibrillation with mitral valve surgery

Horvath V, Ondrasek J, Vrsansky D, Pokorny P, Stetka P, Wagner R, Cerny J

Centre of Cardiovascular and Transplant Surgery, Brno, Czech Republic

Introduction: Atrial fibrillation affects 30 to 50 % of patients
undergoing mitral valve surgery. We report our initial clinical
experience with bipolar radiofrequency for intraoperative abla-
tion of atrial fibrillation concomitant with mitral valve surgery.

Methods: From October 2003 to February 2006 a bipolar
radiofrequency clamp Atricure was used to facilitate atrial fi-
brillation ablation in 156 patients. Preoperative atrial fibrilla-
tion was intermitent in 5 % and permanent in 95 % patients.

All patients underwent bilateral pulmonary vein isolation per-
formed with bipolar radiofrequency clamp and excision or ex-
clusion of the left atrial appendage. All patients had also con-
necting lesions between the right and left pulmonary veins and
to mitral annulus.

Results: All patients left the operating theatre with sinus
rhythm or with ventricular pacing for an underlying nodal rhythm.
Perioperative atrial fibrillation was common, affecting 71 % of
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patients. By discharge 61 % of patients were in sinus rthythm.
By 3 months postoperatively 69 % of patients and by 1 year 75
% of patients were on sinus rhythm. There were no device-
related complications. Mean time required for ablation was 12
min (7—18 min).

Conclusions: Bipolar radiofrequency ablation of atrial fibril-
lation in patients undergoing mitral valve surgery is a safe, easy
to perform and fast method.

ARRHYTHMIAS AND CARDIAC PACING

Left atrial tachycardias after ablation of atrial fibrillation

Chovancik J, Fiala M, Szymeczek H, Wojnarovs D, Moravec R, Neuwirth R, Nevralova R,
Jiravsky O, Nykl I, Branny M

Department of Cardiology, Cardiocentre, Hospital Podlesi a.s., Trinec, Czech Republic

Objective: To present clinical picture and results of mapping
and catheter ablation of left atrial tachycardias (LAT) after former
ablation of atrial fibrillation (AF)

Methods: The group was composed of 29 patients (8 females,
57+10 years of age) out of whom 14 (48 %) were after ablation
of chronic AF (3x2 ablations), 2 (7 %) patients were after abla-
tion of persistent AF, 11 (38 %) patients were after ablation of
paroxysmal AF (6x2 ablations) and 2 (7 %) patients were after
surgical maze ablation.

Results: Prior to LAT re-ablation, the clinical LAT was per-
sistent in 23 (7 %) patients and paroxysmal in 6 (21 %) patients
(5x after ablation of paroxysmal AF, once after ablation of
chronic AF). Stable LAT was selectively mapped (Carto) in 19
(66 %) patients) (10x after chronic AF, 2x after persistent AF,
5x after paroxysmal AF and twice after maze), however due to
further forms of LAT the ablation was terminated anatomically
in 9 patients (6x after chronic AF, 2x after paroxysmal AF and
1x after persistent AF). Due to changing of LAT morphology
the mapping and ablation were performed anatomically in 10

patients (4x after chronic AF, 8x after paroxysmal AF). Selec-
tive mapping revealed focal origin of tachycardia in 2/19 (11 %)
patients — from the oscia of pulmonary veins (PV) (1x after abla-
tion of chronic AF and 1x after paroxysmal ablation of AF — this
single one had the character of ectopic arrhythmia). SR was suc-
cessfully recovered by ablation in 28 (97 %) patients. The sites
of ablation, after which stable sinus rhythm was achieved were:
Bachman bundle 7x, septal oscium of appendage 3x, higher os-
cium of appendage 3x, left atrium roof 4x, left PV oscium 5x,
coronary sinus 4x, and the region between the right lower PV
and mitral ring 2x.

Conclusion: 1) LAT after former catheter or surgical ablation
of AF has prevailingly the character of re-entry; 2) the critical
sites of re-entry circuits are often in various sites of left atrium;
3) the risk of development of LAT depends on the extent and
number of former ablations; 4) arrhythmogenic substrate and re-
entry circuits are often complex; 5) the so-called non-mappable
LAT can be solved by anatomical approach to ablation.
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Predictors of response to cardiac resynchronization therapy (CRT) in pediatric and
congenital heart disease. Subanalysis of a retrospective European multicenter study

Janousek J!, Grollmuss O!, Khalig HA?, Gebauer R?, Rosenthal E*, Villain E°, Fruh A°, Blom NA’,
Happonen JM?, Bauersfeld U’, Jacobsen JR'’, Bink-Boelkens MT!"!, Delhaas T'?, Papagiannis J'3,
Trigo C'", Turner M'5, Kornyei L'¢, Paul T!?

'Department of Pediatric Cardiology, University of Leipzig, Heartcenter, Leipzig, Germany, *Clinic for Congenital Heart Defects
and Pediatric Cardiology, Deutsches Herzzentrum Berlin, Berlin, Germany, *Kardiocentrum, University Hospital Motol, Prague,
Czech Republic, *Department of Congenital Heart Disease, Guy's Hospital, London, United Kingdom, *Département
de Cardiologie Pédiatrique, Hopital Necker, Paris, France, ® Rikshospitalet, Oslo, Norway, "Department of Pediatric Cardiology,
Leiden University Medical Center, Leiden, The Netherlands, *Division of Pediatric Cardiology, Department of Pediatrics,
Helsinki University Central Hospital, Helsinki, Finland, * Division of Pediatric Cardiology, University Children'’s Hospital of
Zurich, Zurich, Switzerland, '"Department of Pediatrics, Rigshospitalet, Copenhagen, Denmark, "' Division of Pediatric Cardio-
logy, University Hospital, Groningen, The Netherlands, '*Department of Pediatric Cardiology, AZ Maastricht, Maastricht, The
Netherlands, *Department of Pediatric Cardiology, Onassis Cardiac Surgery Center, Athens, Greece, '*Servico de Cardiologia
Pediatrica, Hospital de Santa Marta, Lisboa, Portugal, *Bristol, UK, 'Pediatric Heart Center, Budapest, Hungary, '"Klinik fur
Kinderkardiologie, Géttingen Germany;, for the Working Group for Cardiac Dysrhythmias and Electrophysiology of the Associa-
tion for European Pediatric Cardiology

Background: Response to CRT in a heterogeneous popula-
tion with pediatric and congenital heart disease may differ from
adult ischemic and idiopathic cardiomyopathy.

Methods: Retrospectively collected data from 109 patients aged
0.24-73.8 (median 16.9) yrs with congenital heart disease (n=87),
cardiomyopathy (n=12), congenital complete AV block (n=10)
with systemic left (n=69), right (n=36) or single (n=4) ventricu-
lar dysfunction and spontaneous (n=16) or pacing induced (n=84)
ventricular desynchronization subjected to CRT and followed-up
for a median of 7.5 mo were analyzed. Predictors of clinical non-
response and improvement in systolic function were evaluated.

Results: 16.1 % of patients were identified as non-responders.
Predictors of non-response were the presence of primary cardi-
omyopathy (univariate: 40.0 % vs 3.8 %, p<0.001; multivariate:
p<0.001), higher NYHA class (univariate: median 3.5 vs 2.0,
p<0.001; multivariate: p=0.004) and greater systemic ventricular
enddiastolic dimension (univariate: median Z-score: +6.36 vs

+2.66; multivariate: NS). Major improvement in systolic function
(over the 50th percentile of the study group) was predicted by the
presence of systemic LV (univariate: 95.0 % vs 47.4 %, p=0.001;
multivariate: p<0.001), lower initial ejection fraction (univariate:
median 25 vs 30 %, p=0.062; multivariate: p<0.001) and age at
CRT (univariate: median 11.0 vs 17.9 yrs, p=0.032; multivariate:
NS). Increase in ejection fraction/fractional area of change was
better for systemic LV than RV (mean +15 vs +6 %, p=0.029).

Conclusions: Primary dilated cardiomyopathy and high ini-
tial NYHA class were two independent predictors of poor re-
sponse to CRT. Improvement in systolic function was signifi-
cantly better in patients with systemic LV than RV. Other fac-
tors, like QRS duration and change, age or presence of pacing-
induced vs spontaneous ventricular desynchronization did not
play a role in prediction of outcome. (Roman A. Gebauer was
supported by the Research Project No 6301 of University Hos-
pital Motol, Prague)

ARRHYTHMIAS AND CARDIAC PACING

Arrhythmias in congenital heart defects

Kaldararova M, Balazova E, Bordacova L, Lakomy M, Hraska V, Nosal M, Sojak V, Masura J,
Milovsky V, Vrsanska V

Children’s Cardiac Center of Slovakia, Bratislava, Slovakia

Aim of the study: Evaluation of the incidence and severity of
late arrhythmias in patients with predisposing congenital heart

defects — either due to the anatomy of the defect itself or as a
result of a particular type of surgical intervention.
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Patients and methods: In a retrospective long-term study au-
thors analyzed 158 patients (divided into 5 groups) with con-
genital heart defects after surgical correction. Evaluated were:
the incidence of thythm disturbances, the type of arrhythmia and
the need of medication or intervention.

Results: The most rhythm disturbances occurred in patients
after physiological correction of D-transposition of the great ar-
teries (68.5 %) and these patients also mostly needed medication
or pacemaker implantation; followed were by patients with Hy-
poplastic left heart syndrome after Fontan procedure (40 %), then
were patients after long-term correction of Tetralogy of Fallot
(31.1 %), Atrial septal defect sinus venosus type with partial

anomalous pulmonary venous return after Warden correction
(25.7 %) and Congenitally corrected L-transposition of the great
arteries (25 %). Most of these arrhythmias were asymptomatic
and there was no need to treat them. There was an increased
incidence of arrhythmias with time (p<0.05).

Discussion: During childhood in patients after surgical cor-
rection late arrhythmias mostly do not represent a severe prob-
lem, but with time, when reaching adulthood, this may be an
issue. It is therefore very important to understand the anatomy,
physiology and the arrhytmogenic substrate of every high risk
congenital heart defect.
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Comparison the effectiveness of damped sine wave monophasic and rectilinear biphasic
shocks in patients with persistent atrial fibrillation

Kmec J

Department of Cardiology, JA Reiman Hospital, Presov, Slovakia

Aims: 1) To compare the effectiveness of electrical cardiover-
sion (ECV) using biphasic and monophasic waveforms in pa-
tients with persistent atrial fibrillation, and 2) To evaluate the
impact of the underlying disease, previous medical treatment,
duration of atrial fibrillation, and the echocardiographic param-
eters on the efficacy of electrical cardioversion.

Methods: Two hundred patients with persistent atrial fibrilla-
tion were chosen to receive electrical cardioversion according to
the guidelines of the ACC/AHA/ESC. All patients were evaluat-
ed clinically and pharmacologically, and underwent laboratory
and auxiliary tests prior to the administration of electrical car-
dioversion. The prevention of the thromboembolism was applied
by the guidelines of the ACC/AHA/ESC. Using the “alternating
method” of random selection, the patients were randomly as-
signed into two groups (100 patients per group). Patients in the
first group (BC) received the exponential biphasic electric shock,
and the patients in the second group (MC) received monophasic
damped sine waveform shock. The maximum number of shocks
delivered during a single session was four (BC: 100 J, 200 J, 270
J, 270 J, MC: 200 J, 300 J, 360 J, 360 J). For electrical cardio-
version to be successful, it was expected to induce a sinus thythm
lasting longer than 60 seconds.

Results: BC was overall significantly more successful in re-
storing a sinus rhythm compared with MC (93 % vs 83 %,

p<0.05). BC used lower average cummulative energy
(256.7£209.955 J and 636.0+370.945 J, p<0.01), was more suc-
cessful across all levels of electrical discharges, and on an aver-
age utilized fewer electric shocks (1.21 vs 1.61, p<0.01). BC
was more successful in a group of patients with left atrial diam-
eter >50 mm (96.43 % vs 72.22 %, p<0.05), and in a group of
patients with more than three months longer duration of atrial
fibrillation (78.26 % vs 40.0 %, p<0.01). The effectiveness of
electrical cardioversion was decreased as a function of BMI lev-
els (BMI <25:96.55 %, BMI 25-30: 94.87 %, BMI >30: 79.57 %,
p<0.01), and duration of atrial fibrillation (all patients: 100 %,
94.18 %, 89.65 %, 70.96 %, p<0.05). The effectiveness of the
electrical cardioversion seems to be independent of underlying
disease and gender. Due to a small number of patients who did
not use any anti-arrhythmic drugs prior to electrical cardiover-
sion., we cannot evaluate the effects of the medication on the
effectiveness of electrical cardioversion. There were no anesthe-
siological or cardiac complications during any of the employed
procedures.

Conclusion: Our study has confirmed, that 1. The Electrical
cardioversion is a safe and an effective method in conversion of
atrial fibrillation to a sinus rhythm. 2. Biphasic electric shock is
more effective than monophasic shock and should by preferred
in electrical cardioversion of atrial fibrillation.
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Comparison of different methods of the atrial fibrillation substrate ablation

Kozluk E!, Lodzinski P!, Kiliszek M', Markuszewski L?, Scislo P!, Rosiak M?, Opolski G'

!Chair and Department of Cardiology Medical University of Warsaw, and *Department of Cardiology and Cardiosurgery,
Medical University of Lodz, Poland

The aim: comparison of the different meth- Tab. 1. Comparison of different methods — significant factors.

ods of radiofrequency ablation (ARF) of the

- 1t Group age |Procedure Fluoroscopy [Number of |AF recurrence
atrial fibrillation (AF) substrate. o duration (min) |time(min)  |veinwith (%)
Material and methods: to eliminate the ablation
learning curve effect the first 100 ARF were Lasso =35 48+12| 221477 37414 41412 16
excluded from the study. We analyzed 85 con- - [ o S as 785 66 32420 53114 |12
secutive ARF (22 K; 49+12 lat) performed by  |,=17
the same electrophysiologist: with Lasso 2515 [ " cE =10 15745 181438 44+16 3.0+0.8 30
catheter (group 1), pulmonary vein isolation Las0 7 LocaLica  |a9+1a 186:60 YT 2 411.1 7
using CARTO system (group 2), ARF with |7 - - - -
Lasso and intracardiac echo (ICE) (group 3), Lasso + invasive 48+14]162+51 34417 41+1.2 6
ARF with Lasso and LocaLisa (group 4), ARF | pressure n=16 B B B B

with Lasso and invasive pressure monitoring
during transseptal puncture (group 5). Follow-up 12+8 m-th. Group
3 was significantly older than 1, 2, 5 ones. In group 2 the ARF
were significantly more extensive than in groups 1, 3 and 5. Fol-
low up was longer for group 1 and 2 than for 3-5.

Results: Group 1 — one cerebral ischemic stroke, no other com-
plications. Statistically significant differences (details in Table 1):
fluoroscopy time was shorter in group 4 than in group 3
(p<0.001); the duration of the procedure was longer in group 2
than in others (p<0.003) and longer in group 1 than in group 3

and 5 (p=0.03; 0.003). Recurrences of AF were more frequent
in group 3 (possible result of older patients or smaller number of
isolated veins).

Conclusion: 1) Presented methods of ablation had similar safe-
ty and success rate. 2) Ablation — isolation with CARTO system
has tendency to reduce fluoroscopy time with simultaneous pro-
longation of the procedure and increasing extensiveness of the
procedure.
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Combination of pulmonary vein isolation and superior vena cava isolation in patients with
atrial fibrillation detecting “af nests” using spectral analysis of signal in sinus rhythm

Kozeluhova M, Arruda M, Natale A, Kautzner J

Department of Cardiology, IKEM Prague, Czech Republic, Cleveland Clinic Foundation, USA

Background : Real time spectral analysis of atrial electrocardio-
grams in sinus rhythm (SR) can identify regions essential for per-
sisting atrial fibrillation , “AF nests”. The purpose of this prospec-
tive randomized study was to evaluate potential benefit of combi-
nation of “AF nests” ablation together with Pulmonary Vein Isola-
tion ( PVI) and Superior Vena Cava isolating (SVCI) in pts with
atrial fibrillation (AF) in contrast with the PVI and SVCI only.

Methods: The cohort of 91 pts had PVI, SVCI and “AF nests”
ablation ( C1) and 45 pts had PVI+SVCI only (C2). All pts have
been followed minimally for 60 days. There was no significant

difference in age, LA size, LVEF, co-morbidities and AF dura-
tion between C1 and C2. In C1 the Pachon’s algorithm of spec-
tral mapping in both atriums was used after PVI and SVCI and
the “AF nests” sites were ablated. Finally, the coronary sinus
was mapped and recognized “AF nests” were ablated with appli-
cation of 35 W for 20 s. The highest density of “AF nests” was
obtained in caudal crista terminalis (5.8+£4.9 RF applications)
and in LA appendage (2.5+1.7 RF applications).

Results: In pts of C1 cohort the combination of PVI, SVCI
and AF nests decreased recurrences of AF comparing with C2
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group in 60 days follow up. In pts with paroxyzmal AF the AF
recurrence was documented in 11 % in C1 and 20 % in C2. In pts
with persistent AF the recurrence of AF in C1 was 20 % and
30 % in C2. In C1 the procedure time was 191+59 min with and
fluoro time was 68+29 min, in C2 procedure time 168+69 min
with fluoro time 59+15 min. One patient developed TIA.

Conclusion: “AF nests” mapping and ablation is a safe meth-
od that can be performed without increasing procedure time and
radiation exposure. Reduction of AF recurrence in pts after PVI,
SVCI and “AF nests” ablation suggests this method could be
used in practice.
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Pacing in hypertensive patients

Kubkova L, Spinar J, Vlasinova J, Prymusova K, Vysocanova P, Musil V

University Hospital in Brno, Department of Cardiology, Czech Republic

Aim: To evaluate the influence of pacing on blood pressure
level (BP) in patients treated for hypertension.

Study group and methods: The retrospective analysis of the
group of 259 patients with treated hypertension, in who the im-
plantation of pacemaker (PM) was performed at our department
within the period of years 2004—2006. There were 134 men
(52 %), the mean age of the patients was 74+ 9 years (median 75
years). We investigated the BP before and after PM implantation
and also other factors influenting BP. Good controlled hyperten-
sion was considered as BP<140/90 mmHg, BP=140/90 mmHg
as a worse controlled hypertension.

Results: Before PM implantation the mean systolic BP was
146+25 mmHg (median 145 mmHg) and the mean diastolic BP
82+14 mmHg (median 80 mmHg); in 79 (30.5 %) patients was
BP<140/90 mmHg, BP=140/90 mmHg in 80 (69.5 %) patients.
After PM implantation the mean systolic BP was 130+16 mmHg

(median 130 mmHg) and the mean diastolic BP 76+11 mmHg
(median 80 mmHg); BP<140/90 mmHg was measured in135
(52 %) patients and BP=140/90 mmHg in 124 (48 %) patients.
There was statistically significant decrease in the rate of patients
with worse controlled hypertension (p<0.001). We also found
statistically significant increase in the rate of patients treated by
betablockers (BB) after PM implantation (p<0.001). There were
128 (49 %) patients treated by BB before PM implantation, and
177 (68 %) patients after the implantation.

Conclusion: We discovered, that the alone PM implantation
could lead to decrease of BP in some patiens due to baroreflex
mechanism. But the more important was finding, that pacing
could improve the control of hypertension due to possibility of
treatment by BB in patients, in whom BB were not tollerated
because of its bradycardia effect.
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Catheter ablation of cavo-tricuspid isthmus for typical atrial flutter at Department of
Cardiology, University Hospital Brno

Labrova R, Toman O, Fiala M, Novotny T, Spinar J

Department of Cardiology, University Hospital Brno, Czech Republic

Introduction: Typical atrial flutter is very common and clini-
cally significant supraventricular tachyarrhythmia. Efficacy of
pharmacological treatment is low. Successful catheter ablation
of cavo-tricuspid isthmus prevents induction of this macroreen-
try arrhythmia in right atrium and the patients are cured with
long-term effect.

Aim of the study: To evaluate acute and long-term follow-up
of the patients after ablation of cavo-tricuspid isthmus because

of typical atrial flutter at the Dpt. of Cardiology University Hos-
pital Brno within the years 1998—9/2006 and to compare limita-
tions in the quality of life before and an improvement after the
procedure.

Group of the patients, methods: There were 1216 catheter
ablations of supraventricular arrhythmias performed at our de-
partment within the years 1998—9/2006. There were 246 abla-
tions (20.2 %) performed due to typical atrial flutter: 59 women
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(24 %) and 187 men (76 %), mean age 59.1 years (SD 9.5). The
end-point of the procedure was creation of linear lesion and bi-
directional block at cavo-tricuspid isthmus that was confirmed
by pacing. We have also evaluated questionnaires concerning
quality of life that were answered by patients before and after the
procedure.

Results: There were 3 times more men than women in our
group of 246 patients who undergone ablation for typical atrial
flutter. Typical atrial flutter significantly dominates in men. There
was the largest amount of middle aged patients within 45—-59
years of age (44.7 %) and within 60—74 years of age (40.3 %).
The dominating symptoms were palpitations (in 98 % of patients),
dyspnea (23.8 %), presyncope (3.2 %), angina pectoris (3.2 %).

There was no patient with syncope. The most frequently used
antiarrhythmic drugs were betablockers (in 42.9 % of patients)
and amiodarone (36.5 %). The number of patients without anti-
arrhythmic drugs treated by ablation is increasing: from 20 % in
the year 2002 to 38 % in the year 2006. The efficacy of the pro-
cedure is more than 95 % in the last 3 years: 95.5.% in the year
2004, 97.5 % in 2005, 96.0 % in 2006. The efficacy is even more
increased by repeated procedure. The quality of life after the pro-
cedure has increased by 75 %.

Conclusion: We recommend catheter ablation for typical atri-
al flutter as a first line treatment of choice because of high effi-
cacy, low rate of complications and significant improvement of
quality of life.
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Septal pacing — acute effect on ventricular dyssynchrony

Lefflerova K, Lupinek P, Kautzner J, Bytesnik J, Cihak R, Krausova R, Vancura V

Department of Cardiology, IKEM Prague, Czech Republic

Background: Right ventricular apical pacing may promote
cardiac dyssynchrony and compromise hemodynamic function
of left ventricle (LV). Selective site right ventricular (RV) pac-
ing has been suggested as an approach to achieve normal physi-
ologic activation of LV. The goal of this study was to evaluate
acute effect of septal pacing on echocardigraphic parameters of
ventricular dyssynchrony.

Methods: 26 patients (18 male, mean age 73+10 years) with
complete AV block and preserved LV ejection fraction (EF>45 %)
were included. A screw-in lead was systematically positioned in
the RV septum. Echocardiography coupled with pulsed Doppler
tissue imaging (TDI) was performed within one week after im-
plantation. Indexes of inter-or intraventricular dyssynchrony were
evaluated. Interventricular mechanical delay (IVMD) was as-
sessed using the difference in the time from Q-wave until the

onset of aortic and pulmonary outflows (left and right preejec-
tion time). Intraventricular LV dyssynchrony was analyzed from
TDI data. The septal-to-lateral delay was measured as the time
difference of onset respectively peak systolic velocities.

Results: Left ventricle preejection time was 139422 ms, right
ventricle preejection time was 115423 ms, IVMD was 17422 ms.
The septal-lateral delay was 6430 ms and 30+52 ms for onset
and peak velocities.

Conclusion: Our data suggest that septal pacing does not
induce significant acute both inter and intraventricular dyssyn-
chrony, but there is a wide individual spread in all measured
parameters.

The study is supported with IGA MZ CR No. NR 8553-3/2005.
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Ventricular tachycardias as manifestation of vasospastic angina pectoris — 4-year follow-up

Machacova Z!, Stancak B!, Misikova S!, Spurny P!, Szaboova E?

!Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, and ’IVth Department of Internal Medicine FN L Pasteur,
Kosice, Slovakia

Introduction: For the first time in 1959 Prinzmetal described
the unusual syndrome of paroxysmal stenocardia exclusively tak-

ing place at rest and associated with ST elevations, referred to as
Prinzmetal’s vasospastic AP.
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Objective: To review the relation of vasospastic AP to life-
threatening malignant ventricular dysrhythmias and the risk of
sudden arrhythmic death.

Methods: The investigated group was composed of 4 patients,
male smokers, average age 42 years (25-59 years) with documented
transient ECG changes, Pardee waves co-occurring with malig-
nant dysrhythmias VT/VF. The patients undergone stress test,
selective coronarography and EPS with no pathological findings.
During the coronoarographic examination one of the patients de-
veloped vasospasm with prompt recovery ad integrum.

Results: All presented patients were evaluated as suffering
from vasospastic AP and being at high arrhythmogenic risk. Two

patients were released with combined anti-arrhythmic treatment
with amiodarone+Ca agonist; two patients had ICD implanted.
One of the patients with implanted ICDs developed one ade-
quate defibrillation activity of ICD, in another of non-sustained
VT was documented not requiring ICD intervention.

Conclusion: 4 year FV study of patients after implantation of
ICD due to ventricular tachycardias induced by vasospasms shift
patients with this diagnosis into group of patients being at risk
of sudden death with the necessity of ICD implantation.
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Infection of the implanted PM/ICD — always an indication for the whole system extraction?

Martinca T, Bytesnik J, Cihak R

Department of Cardiology and Cardiosurgery, IKEM Prague, Czech Republic

Introduction: Proved infection of the pocket of the implant-
ed PM/ICD nearly almost leads to the extraction of the whole
system, e.g. both the device and intracardial electrodes.

Methods: V.A.C. (vacuum assisted closure) enables non-in-
vasive treatment of an infected wound using local negative pres-
sure, formed during continuous suction. In the wound, bacterial
contamination is decreased or even eliminated, edema is de-
creased, perfusion of the surrounding tissues and the production
of granulomatous tissue are increased. During the therapy, PM/
/ICD device remains in the place.

Results: Untill now, V.A.C. was used in 5 patients. Therapy
duration ranged from 28 to 64 days (43.4), numbe of dressings
from 9 to18 (13.2). In 4 cases, the wound was surgically closed.
One patient has experienced a small superficial dehiscence, which
was healed per secundam.

Summary: The possibility to treat local infectious complica-
tions of the implanted PM/ICD using V.A.C. seems to be a suit-
able alternative compared to the whole system extraction despite
time demands. In certain cases (recurrent infections, complica-
ted BiV ICD implantation) it may be a method of choice.
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Invasive electrophysiology in Children’s cardiac centre

Milovsky V'#4 Lakomy M?*, Hatala R?, Illikova V?

! Children'’s Cardiac Center of Slovakia, *Slovak Medical University, Bratislava, *National Institute of Cardiovascular Diseases,
Bratislava, *University of Konstatin Philosoph, Nitra, Slovakia

Introduction: Since september 2004 electrophysiologic inves-
tigation of children with cardiac arrhythmias was reintroduced
Children’s cardiac centre in Bratislava.

Patients: During last two years in 34 children (13 boys and 21
girls) in the age of 3 to19 years invasive electrophysiology was
performed.

Results: 27 children with various forms of supraventricular
tachycardias were tested before radiofrequency ablation (RFCA).

In 4 children induction of ventricular tachycardia was attempt-
ed, while in 3 atrioventricular conduction system was tested. Ven-
tricular tachycardia/fibrillation was induced in one patient with
unexplained syncopal episodes with subsequent implantation of
AICD. Disturbed distal AV conduction was found in one child
after Amplatzer closure of ventricular septal defect. Temporal
ventricular electrode was placed and after short course of steroid
therapy AV conduction was normalized.
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Radiofrequency ablation was not performed in 7 children: in 4
of them accessory pathway was in close vicinity of His bundle,
in 2 children treated for permanent junctional ectopic tachycar-
dia this tachycardia was not inducible as was the case also for
one patient with previous AV nodal reentrant tachycardia.

Radiofrequency ablation was performed in 11 pts with AV
nodal reentry tachycardia (AVNRT), in 6 pts with concealed
(URAP) and in one pt with apparent ventricular preexcitation
(W-P-W), and in 2 pts with permanent junctional reciprocal ta-
chycardia (PJRT). In all pts with AVNRT was RFCA successful,
in 2 pts tachycardia reappeared on the 2nd day and/or after 6
months and was successfully reablated in both. RFCA was suc-
cessful in both pts with PJRT- in one in the os of coronary sinus,
and left laterally in left ventricle in the other patient RFCA was
successful in 3 out of 6 pts with URAP with transaortic approach.

In 2 of them reablation using transseptal technique was success-
ful, one patient having three accessory pathways,

Complications relating to the procedure had 3 out of 27, i.e.
11.1 % of children. In one patient on echocardiography subaor-
tic filiform floating structure was found, which later disapeared.
In one child during AVNRT ablation atrial rhythm, with short-
ened PQ interval and in another transient I st degree AV block.

Conclusions: AVNRT ablation was successful in 100 % of
children with 18 % of recurrence and uneventful reablation.
100 % success was also with permanent junctional reciprocal
tachycardia. Retrograde approach for RFCA of URAP was ef-
fective in half of the pts, while using also transseptal approach
success was in 84 % of pts. Complications of the procedure were
not serious.
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Hemodynamic optimization of biventricular pacing using QuickOpt algorithm

Minarik T, Brecka D, Grussmannova K, Szymeczek H, Stipal R

University Hospital, Department of Internal Medicine, Ostrava, Czech Republic

Aim: Pulsed Doppler echo determination of hemodynamic
optimization of cardiac resynchronization therapy (CRT) using
QuickOpt algorithm.

Methods: We performed pulsed Doppler echo to determine
the maximum LV outflow track velocity time integral (VTI) in
patiens (pts) treated with CRT (SJM, Atlas+HF, Epic+HF). We
provided correlation of the optimal PV and VV delays obtained
by intracardiac based algorithm QuickOpt (QO) with optimal
PV and VV delays obtained by echo. VV delay was optimized
among activations: LV pre-excitation 15, 20, 30, 40 ms, simulta-
neous, RV pre-excitation 15, 20 ms. For each VV delay were
estimated VTI values for PV delay (80, 100, 120, 140 ms). 8§ pts
(age 62 (51-72) years, LVEF 25.8+5.3 %, LVEDD 67.1+6.4 mm,

LA 50.84£6.3 mm, 100 % ischemic, LBBB, 1 pt with atrial fibril-
lation (AF), 1 pt without intrinsic R wave) were included.
Results: The optimal values of VV and PV delays were indi-
vidual for VV and PV delay. QO measurement was not success-
ful in 1 pt without intrinsic R wave. In 7 pts with intrinsic R
wave a strong concordance between QO algorithm and echo op-
timization was observed in 5 pts. In 2 pts was QO VTI signifi-
cantly lower (17.6 vs 22.4 cm, resp. in AF pt 12.7 vs 22.6 cm).
Conclusions: QO measurements were optimal in 5 of 7 pts
with CRT. QO algorithm provides quick and seems to be effec-
tive way to optimize biventricular pacing. QO measurements is
limited in pts without intrinsic R wave and in pts with AF.

ARRHYTHMIAS AND CARDIAC PACING

Cryoenergy catheter ablation of supraventricular tachycardias — where is its place?

Misikova S, Stancak B, Olexa P, Machacova Z, Spurny P

Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, Slovakia

Introduction: Currently, catheter ablation of supraventricular
tachycardia (SVT) is considered to be a standard therapeutical
approach. Radiogrequent energy (RF) is mostly used, cryoener-

gy is an alternative. The aim of this study was to evaluate the
efficacy of both approaches.
Patients and methods: SVT cryoablation was used in 6 pa-
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tients. In 5 cases it was the cavo-tricuspidal isthmus (CTI) abla-
tion, (mean age 59.4+8.2 years), in one case it was slow path-
way ablation. Control group included 98 patients with the mean
age 61.6+7.5 year, who underwent RF ablation of CTI. Fluo-
roscopy and procedural time, immediate success and analgetics
consumption were evaluated. During both RF and cryoablation
of CTI, catheter with 8mm tip was used, in cryoablation of slow
pathway catheter with 4mm tip was used.

Results: We found no significant differences in age, fluoro-
scopy time and immediate efficacy. Differences were found in
procedure time, which was longer in cryoablation (200.5+124.3

vs 184.0+62.5 min, p<0.05) and in analgetics consumption dur-
ing the procedure. Patients, who underwent cryoablation, did not
require analgetic administration.

Summary: SVT cryoablation is as effective as RF ablation.
Its advantage is painless procedure and great catheter stability.
Its disadvantage is some prolongation of the procedure and high
catheters cost. Although our experience with cryoablation is lim-
ited, we consider this method to be indicated in patients with
bad tolerance of the procedure and in SVT ablations close to
conduction system.

ARRHYTHMIAS AND CARDIAC PACING

Assessment of health- related quality of life in patients with various pacing modes

Mitro P, Bodnar J, Kocianova A, Skorodensky M, Kniezova E, Takac P

3rd Department of Internal Medicine, Medical Faculty of PJ Safarik University, Kosice, Department of Psychology,
University Presov, Department of Rehabilitation, Medical Faculty of PJ Safarik University, Kosice, Slovakia

Background: Goal of the pacing therapy is to improve prog-
nosis as well as functional status of the patient. Few data exist
on the differences between various pacing modes regarding qual-
ity of life (QoL).

Aim: of the study was to assess quality of life (QoL), anxiety
and depression in patients with various pacing modes.

Patients and methods: QoL was assessed in seventy — five
patients (40 men, 35 women, mean age 63+14 years) with im-
planted pacemaker (PM). Mean time from implantation was
6.4+5.9 years. Twenty two patients received VVI pacemaker, 15
patients VVIR PM, 13 patients DDD PM , 19 patients DDDR
PM, 4 patients VDD PM and 2 patients VDDR PM.

QoL was measured by the SF-36 scale and a new pacemaker
patients specific questionnaire Aquarel. Psychological aspects
were evaluated by Beck scale for anxiety and Zung depression
scale.

Results: No differences in QoL were observed between pa-
tients with single chamber and dual chamber PM. Significant
differences were noted between patients with rate responsive and
non- rate- responsive pacing. Patients with rate responsive PM

had higher scores in SF 36 subscales reflecting physical role
(SFFCS 49.7£20.6 vs 40.2+19.8, p<0.05 ), mental health
(SFMCS 58.7+20.6 vs 51.8+16.3, p<0.05), physical function —
SFFYS (p<0.05), vitality — SFVIT (p<0.05) and pain SFPIJN
(p<0.05). They have more favourable results in Aquarel 1 scale
— chest pain (18.2+8.8 vs 21.1+7.2, p<0.05) and Aquarel 2 —
dyspnea (20.2+6.4 vs 23.1+6.3, p<0.05). Similarly they exhib-
ited lower degree of anxiety (Beck 16.1£12.1 vs 21.2+13.6,
p<0.05) and depression (Zung 39.5+8.9 vs 43.2+8.4, p<0.05).
By subgroup analysis differences between rate responsive a non-
rate responsive pacing were shown only in dual chamber pace-
makers, differences were not observed in the group of single
chamber pacemakers.

Conclusion: In patients with dual chamber pacemakers, rate
responsive pacing offers better QoL and more favorable psycho-
logical profile when compared to dual chamber non- rate- re-
sponsive pacing. No significant differences in QoL and psycho-
logical profile were observed between patients with single cham-
ber and dual chamber pacemakers.
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Genetic polymorphisms of the renin angiotensin system in patients with vasovagal syncope

Mitro P, Mudrakova M, Salagovic J, Habalova V

3rd Department of Internal Medicine, Medical Faculty of PJ Safarik University, Kosice, Institute of Medical Biology,
Medical Faculty of PJ Safarik University, Kosice, Slovakia

Background : A familiar occurrence and genetic predisposi-
tion was reported in vasovagal syncope (VVS).VVS is associat-
ed with abnormalities in the regulation of extracellular sodium
and urinary sodium excretion. The renin angiotensin system is
a primary mechanism regulating sodium and water metabolism.
Genetic polymorphisms of this system may be associated with
predisposition to VVS.

Aim of the study was to compare distribution frequencies of
genes involved in regulation of renin—angiotensin system in syn-
copal patients with positive and negative head-up tilt test.

Methods: DNA was collected form 116 patients (mean age
43+12 years, 33 men, 82 women). Head-up tilt test was positive
in 68 patients and negative in 48 patients. Following genetic
polymorphisms were determined in genomic DNA using the PCR

method: ACE insertion/deletion polymorphism ( I/D ACE), an-
giotensinogen gene polymorphism (M 235) and angiotensin 11
receptor (ATR1) polymorphism (A 11666C).

Results: There were no significant differences in distribution
of genetic polymorphisms between syncopal patients with posi-
tive and negative HUT. Following distribution of polymorphisms
was observed: I/D ACE: ID 43 % vs 48 %, DD 34 % vs 40 %
all 23 % vs 12 %. Angiotensinogen gene polymorphism MT
50 % vs 45 %, MM 24 % vs 26 %, TT 26 % vs 29 %. ATR1
polymorphism AA 44 % vs 32 %, AC 51 % vs 60 %, CC 4 % vs
8 %.

Conclusion: Genetic polymorphisms of ACE gene, angiotensi-
nogen gene and angiotensin-receptor gene are not associated with
predisposition to VVS.

ARRHYTHMIAS AND CARDIAC PACING

Catheter ablation of atrial fibrillation using an intracardial ultrasound: comparison of
8-mm and cooled tip catheter

Milcochova H, Cihak R, Wichterle D, Peichl P, Bytesnik J, Kautzner J

Department of Cardiology, IKEM Prague, Czech Republic

Introduction: Catheter ablation has become a standard thera-
peutical method in patients with symptomatic drug resistant atri-
al fibrillation. At present, several ablation approaches are used.
The authors compared the use of 8-mm and cooled tip catheter
in patients who underwent radiofrequency (RF) pulmonary veins
isolation.

Methods: 120 patients (107 men, mean age 54+9 years) with
symptomatic atrial fibrillation, resistant to antiarrhythmics, un-
derwent RF pulmonary veins isolation using lasso catheter and
navigated by an electro-anatomic mapping system CARTO Merge
(Biosense-Webster Inc., Diamond Bar, CA, USA) and intracardial
ultrasound (Acuson, Mountain View, CA, USA). In 79 patients, 8
mm tip was used for RF pulmonary veins isolation (Group I).
Group II consisted of 43 patients, who underwent RF ablation
using cooled tip catheter. In both groups, ablation parameters,
safety and efficacy were compared.

Results: Total procedure time was slightly shorter in group II:
244457 min vs 254+46 min in group I, p=ns. Fluoroscopy times

were not significantly different as well (group I: 26+8 min, group
II: 2748 min, p=ns). Total time and the number of RF energy
applications was significantly shorter in procedures with cooled
tip catheter used (group II vs group I: 2283+629 sec vs 2750+705
sec; 80+22 vs 108+32 RF applications), p<0.01. After a 6-
-month follow up, 65 % of cases (45/69) in group I were with-
out recurrent atrial fibrillation. At present, follow up in group
II is shorter (3+1 month), good results were achieved in 70 %
(20/29) of examined patients. Regarding the number and types
of complications, no significant differences were observed in
both groups.

Summary: Significantly shorter RF application time is need-
ed for achieving an electric pulmonary veins isolation using
cooled tip catheter compared to 8-mm tip. No significant differ-
ences were found between total procedure time and fluoroscopy
time in both groups. The results of intervention were slightly
better in patients from cooled tip catheter group. Longer follow
up is needed for a definitive conclusion.
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Morphology and function of left and right atrium after catheter ablation of chronic atrial
fibrillation

Nevralova R, Fiala M, Sknouril L, Dorda M, Januska J, Chovancik J, Szymeczek H, Wojnarova D,
Moravec R, Neuwirth R, Jiravsky O, Nykl I, Branny M

Department of Cardiology, Cardiocentre, Hospital Podlesi a.s., Trinec, Czech Republic

Aim of the study was to echocardiographically evaluate the
morphological and fuctional parameters of right atrium (RA) af-
ter a complex ablation in left atrium (LA) due to chronic atrial
fibrillation (AF).

Methods: Among 82 patients, who underwent ablation of chron-
ic AF, comparison of echocardiographic parameters was possible
in 58 pacients (12 females, 55+9 years). Ablation strategy con-
sisted of circular and complex linear lesions in LA. Transthoracal
and transesophageal echocardiography was performed before the
procedure, and 6 weeks and 3 months after the procedure. Param-
eters of RA and LA in short and long axis (in apical projection)
and LA appendage (LAA) output velocity were compared.

Results: Left atrium was shortened in long axis from 64+7
(49-87, med 63) to 60+7 (45—80, med 61) mm; (p<0.001) and
in short axis from 4446 (32—59, med 41) mm; (p=0.001).

Right atrium was shortened in long axis from 58+6 (46—72, med
57)to 5446 (41-67, med 54) mm; (p<0.001) and in short axis from

42+6 (30-55, med 41) to 40+£7 (28—65, med 39) mm; (p=0.04).
LA appendage output velocity was increased from 60+25 (12—134,
med 59) to 81£35 (20—174, med 78) cm/s; (p<0.001). LA append-
age output velocity was decreased in 12 (15 %) patients, from which
11 patients had bordeline changes, maximally from 11 cm/s and more.
In one patient with the LA appendage output velocity decreased from
109 to 25 cm/s, an embolic stroke developed immediately after the
intervention. From 12 patients with worsened LAA output veloci-
ty, 10 patients experienced AF or atrial tachycardia at control visit.

Summary: 1) Parameters of both left and right atria were sig-
nificantly decreased after the complex ablation in LA due to AF.
2) LAA output velocity, as the main factor of thromboembolic
risk, was significantly improved. 3) The patient with significant
worsening of the LAA output velocity had experienced stroke as
early compliation after ablation. 4) It is necessary not to princi-
pally disturb electric activation of LAA in order to preserve the
mechanical function of the appendage.

ARRHYTHMIAS AND CARDIAC PACING

Determination of “optimal” atrioventricular interval by means of transthoracic impedance
cardiography in patients with sick sinus syndrome treated by dual-chamber pacing

Novak M!, Kamaryt P!, Lipoldova J', Homolka P2, Vykypel T!, Buchtova K!, Siegelova J?

!1st Department of Internal Medicine — Cardiology and Angiology, Department of Functional Diagnostics and Rehabilitation,
St. Ann Faculty Hospital, Brno, Czech Republic

Aim: 1) To determine by means of impedance cardiography
(ICG) the “optimal” atrioventricular interval (AVI) in accordance
with maximal (max) cardiac output (CO). 2) To review whether
AO00 pacing yields higher CO than D00 pacing does. 3) To re-
view the influence of controlled breathing (CB) on CO.

Patients and methods: In 34 patients (pts), 19 males and 15
females, of an average age of 70£10.6 years, with sick sinus syn-
drome — SSS (9 of ischemic, 25 of non-ischemic etiology) CO

was determined by ICG (Task Force Monitor CNSystems, Aus-
tria) in lying position during normal breathing (NB) and with
CB of 20 breaths per minute. The PM was programmed: DDD,
80 ppm (to achieve stable pacing frequency), AVI 75, 100, 120,
140, 160, 180, 250 and 300 ms (AVI programmed in random
order). Equalizing phase 2 min, NB 2 min, CB 4 min. In the case
of identical max CO in two adjacent AVIs the longer AVI was
applied. Retest of one of AVIs was performed in 10 pts.

Results: Max CO in individual AVI (DDD, 80 ppm, n=34)

AVI [mg] 75 100 120 140 160 180 250 300
max CO(NB)innpts |1 9 4 13 1 7 0 0
max CO (CB) innpts |1 10 5 9 3 5 1 1

Results confirmed the reproducibility of measured values with a deviation of +0.1 L. min™!, during both NB and CB.
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Discussion: During experimental extension of the AVI in pts
with SSS there is a change in atrial contribution to ventricu-
lar filling (increase — decrease) and a change in ventricular ac-
tivation pattern as presented by the QRS shape (full capture
with D00, fusion beat, spontaneous QRS with A00). Both
factors influence CO. Higher CO with A0O vs D00 pacing was
not proved. It could be caused by long atrial stimulus-QRS in-
terval (2274+51ms, 120—300ms). An unexpected result was the
high number of pts with “optimal” short AVI (leading to se-
quential pacing D00 with possible development of ventricular

dysfunction). A proper definition of the “optimal” AVI remains
a question.

Conclusion: “Optimal” AVI (as that causing max CO) in pts
with SSS was determined by impedance cardiography. The val-
ues show obvious interindividual variation (in agreement with
other methods). Higher CO during AOO pacing in comparison
with D00 pacing was not proved. Statistically, CO does not change
significantly during CB when compared to NB.

(MSMT — MSM 0021622402)

ARRHYTHMIAS AND CARDIAC PACING

Contribution of transthoracic impedance cardiography for determination of “optimal”
dynamic atrioventricular interval in patients with 3rd degree atrioventricular block treated
by dual chamber PM

Novak M!, Kamaryt P!, Lipoldova J!, Homolka P2, Vykypel T!, Buchtova K!, Siegelova J?

!1st Department of Internal Medicine — Cardiology and Angiology, Department of Functional Diagnostics and Rehabilitation,
St. Ann Faculty Hospital, Brno, Czech Republic

Aim: To determine the atrioventricular intervals (AVI) pro-
viding maximal cardiac output (max CO) during sequential pac-
ing 80 and 100 ppm by means of impedance cardiography
(ICG).

Patients and methods: 13 patients (pts), 10 males and 3 fe-
males, of an average age 76.6+6.2 years, with PM implanted for
3rd degree AV block (in 8 pts of ischemic, in 5 pts of non-is-
chemic) were examined by ICG (Task Force Monitor CNSys-

tems, Austria) in lying position during normal breathing (NB)
and controlled breathing (CB) 20 breaths per minute with deter-
mination of CO. The PM was programmed DDD 80 and 100
ppm (to achieve stationary pacing frequency), AVI 100, 120, 140,
160, 180 ms (AVI in both frequency settings programmed in ran-
dom order). Equalizing phase 2 min, NB 2 min, CB 4 min. In
case of identical max CO in two adjacent AVIs the longer AVI
was applied.

Results: Median (range) of “optimal” AVI (defined as providing max CO) in D00 pacing,
80ppm during NB was 140 (120—160) ms, during CB 140 (100—180) ms, in 100 ppm during

NB as well as CB 140 (100—180) ms.

AVI providing max CO in individuals D00, 80.min"a 100.min"' (n=13)

Ps(D). |1 |2 |3 |4 [5 [6 |7 [8 [9 |10 |11 |12 |13
AVI 100-
NB g0 | 140 | 160 | 120 | 120 | 140 | 140 | 05| 140 | 160 | 140 | 120 | 160 | 120
AVI 120 | 160 | 100 | 140 | 100 | 120 | 399 | 140 | 180 | 120 | 140 | 180 | 100
NB,100 180
AVI 1140 | 180 | 100 | 100 | 120 | 120 | 299 | 140 | 160 | 140 | 120 | 180 | 100
CB, 80 180
AVI 120 | 140 | 100 | 140 | 100 | 140 | 299 | 140 | 180 | 120 | 140 | 180 | 100
CB,100 180

Discussion: In case of max CO determined for borderline AVI
(100 or 180 ms), it is necessary to add measurement in AVI 75 or
200 ms respectively. It is not sufficient to determine “optimal”
AVI at settings of two pacing frequencies and AVI 100—180 ms
for a significant percentage of pts for optimizing dynamic AVI
by means of ICG.

Conclusion: “Optimal” AVI defined as providing maximal CO
in patients with 3rd degree AV block shows significant interin-

dividual variation. AVI difference during D00 pacing 80 and 100
ppm in individual patients varies from minus 40 to plus 40 ms.
CO is not significantly influenced by controlled breathing. ICG
may help in programming base and dynamic AVI in patients with
3rd degree AV block.

(MSMT — MSM 0021622402)
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Impact of completeness of revascularization and Q wave evolution on QT dynamicity after
myocardial infarction with ST elevations

Novotny T, Sisakova M, Dohnalova I, Dostalova L, Kyselova I, Florianova A, Toman O, Vit P,
Kala P, Spinar J

Department of Internal Medicine and Cardiology, Department of Pediatrics II, University Hospital Brno, Brno, Czech Republic

Background: QT dynamicity is a marker of ventricular repo-
larization used in risk stratification of cardiac death. The aim of
this study was to correlate QT dynamicity parameters with com-
pleteness of revascularization and Q wave evolution after myo-
cardial infarction with ST elevations (STEMI).

Methods: A 24-hour ECG monitoring was performed in 133
patients 48—72 hours after acute STEMI. All these patients were
treated with direct percutaneous coronary intervention (dPCI).
The QT dynamicity (assessed by slope of linear QT/RR regres-
sion line) was automatically analysed from 24-hour ECG record-
ings using QT Guard software of MARS Unity Workstation, GE
Medical. Occurence of pathologic Q wave was assessed on 12-
lead ECG 48 hours after STEMI.

Results: Complete revascularization was achieved in 68 pa-
tients (group A), in 64 patients multivessel diesase was present
(group B). The QT/RR slope of the groups A and B was not
different (0.24+0.117 vs 0.225+0.109, p=0.1). Pathologic Q wave
evolved in 86 patients (group C), in 46 patients no Q wave was
observed (group D). The QT/RR slope was significantly steeper
in the group C compared to the group D (0.229+0.118 vs
0.181£0.099, p=0.007).

Conclusions: No simple relationship between completeness
of revascularization and the QT dynamicity was found probably
due to different times from STEMI beginning to artery opening.
The QT/RR slope is steeper in patients with Q wave evolution
after STEMI confirming that they are high risk individuals.

Supported by grant IGA MH NR/8060-3 and NR/8374-3.
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Abnormal low voltage areas in patients with right ventricle outflow tract arrhythmia — are
they associated with arrhythmia’s characteristics?

Nowak S, Hoffmann A, Czerwinski C, Wnuk-Wojnar AM, Rybicka-Musialik A,
Wozniak-Skowerska I, Szydlo K, Trusz-Gluza M

Katowice, Poland

Background: Electroanatomical voltage mapping in patients
(pts) with right ventricle outflow tract arrhythmia (RVOT), pro-
vides insight into the size and location of electrical abnormali-
ties of endocardium, which are sometimes present despite nor-
mal ECG, echocardiography and even magnetic resonance im-
aging (MRI). Therefore, the purpose of our study was to analyze
voltage maps of RV recorded in pts with RVOT and correlate
presence and size of endocardial voltage abnormalities with ar-
rhythmia’s characteristics.

Methods and results: Between 2001and 2006 72 consecutive
pts (43 woman, mean age 36+18) with severely symptomatic
RVOT (sustained/non-sustained VT, polymorphic VT-pVT, fre-
quent premature ventricular beats-PVB) underwent cathether ab-
lation with the use of CARTO system. All pts had arrhythmia
with LBBB morphology and an inferior axis. One pt had sus-
tained polymorfic VT triggered by PVB, cardiac arrest and ICD
implanted. No structural heart dissease was detected by physical
examination, ECG and echocardiography. MRI performed in 16

[Area<10 cm® |Area>10 cm?
Number of pts 7 10
IArrhythmia's characteristics PVB's Couplets, triplets, nsVT ? 6 pts
pPVBs (2 morphologies) ? 1 pt
Monomorphic VT ?2 pts
Polymorphic VT ?1 pt

Low-voltage areas-distribution in pts.
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cases showed no signs pointing ARVD/C. A 3-D voltage map of
RV was obtained. Low voltage areas, defined as regions of bipo-
lar electrograms <1.8 mV were found in 17 pts (24 %) and ranged
from 6 to 52 cm?. Areas of bipolar electrograms <0.5 mV (as-
sumed as a scar) were present in 11 pts (15 %). All mentioned
above areas were measured with “area measurement”- applica-
tion of CARTO-Merge system.

In vast majority “scar” area didn’t exceed 3.5 cm?but in 1 pt it
was 23.8 cm? (pt had sustained pVT triggered by PVB, cardiac
arrest and ICD implanted). In all pts earliest activation sites were

located in the scar area or in tranzition zone between low voltage
and scar area, on anterior RVOT wall.

Conclusions: In pts with RVOT arrhythmia abnormal low
voltage areas in RV occur but are not frequent. They usually
correspond with arrhythmia’s site of origin. Large areas and/or
presence of multiple low voltage regions are observed in pts with
malignant outcome. Further follow-up will show if such find-
ings can predict future development of ARVD/C.

ARRHYTHMIAS AND CARDIAC PACING

Some pitfalls of implantation LV pacing leads for cardiac resynchronization therapy

Nykl I, Fiala M, Chovancik J, Branny M

Department of Cardiology, Cardiac Centre Trinec Podlesi, Czech Republic

Introduction: LV pacing leads implantation for cardiac resyn-
chronization therapy (=CRT) by transvenous approach yields some
pitfalls. When percutaneous transvenous placement is unsuccess-
ful, LV pacing can be achieved by cardiac surgical approaches.

Objectives: In group 134 patient with heart failure treated CRT
in our Cardiac Centre Trinec from April 2002 to October 2006
we analyzed reasons of unsuccessful LV lead transvenous im-
plantation and we evaluated successfulness of subsequent sur-
gical epicardial implantation.

Results: 1) Unsuccessful endovasal implantation of LV leads
was observed in 19 pts (=14 % pts). Main reasons were for-
mation of dissection coronary sinus (=CS) or target vessel (6
pts=31 %), acutely angulated target vessel take off or tortu-
osity target vessel (5 pts=26 %), gracility and diffuse disease
CS and his branches (3 pts=16 %), the phrenic nerve stimu-
lation (2 pts=10.5 %), failure of cannulation the orifice of CS
(2 pts=10.5 %).

All dissection were clinically insignificant. There was 1 death
in endovasal treated group in perioperative period due to ad-

vanced terminal heart failure — paradoxically in patient with suc-
cessful LV lead implantation .

2) Epicardial implantation by surgical approach we performed
consecutively in 15 pts from 19 endovasal unsuccessful patients.
Only 1 pt had complication during surgical perioperative period
(extensive subcutaneous emphysema of thorax).

Surgical placement we did not indicate in 1 pt due to advanced
age (age 83), in 1 pt due to advanced bilateral heart failure, in 2
pts due to improvement of functional status after implantation of
endovasal ICD leads.

Conclusions: 1) There is very great technological develop-
ment in endovasal approaches of LV lead implantations (for ex-
ample OTW technics, telescoping by subselective guiding cath-
eters — Select II Medtronic...). In spite of that there are relative-
ly frequent pitfalls and difficulties. But they have insignificant
effect on mortality during these procedures.

2) In setting good teamwork between cardiology a cardiac
surgery finally reliable LV lead insertion can be performed with
a near 100 % success rate without great complications.

ARRHYTHMIAS AND CARDIAC PACING

Stratification of sudden cardiac death using baroreflex sensitivity test in the era
of MADIT II — yes or forget on stratification?

Olexa P, Stancak B

Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, Slovakia

Introduction: The results of large secondary, but mainly pri-
mary, preventive ICD studies on benefit of ICD implantation in

prophylaxis of sudden cardiac death (SCD) have proved the ben-
efit of ICD in patients with severe left ventricular dysfunction
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without the need of further stratification. In praxis, this ,,empir-
ical® indication means an enormous financial burden on eco-
nomics. That is why noninvasive methods enabling to prevent
superfluous ICD implantation are still needed. Baroreflex sensi-
tivity test (BST) is one of them.

Aim of this study was to evaluate whether BST can replace an
invasive electrophysiology study (EPS) in stratification scheme.

Patients and methods: The group consisted of 74 patients (63 M/
/11 F, mean age 61 years). All patients were successfully resuscitated
after documented VT/VF or with syncopes accompanied by nonsus-
tained VT in history. Standard stratification was performed in pa-
tients (ECG, echocardiography, EPS). In case EPS was positive, also
selective coronary angiography and eventual revascularization
(PCI/CABG) was performed. Subsequently BST was performed.

Results: Sustained VT was induced in 46 patients. This group
was significantly different from others (28) in EF (37 vs 50 %),

ischemic heart diseases and MI (32 vs 16) and revascularization
in history (17 vs 4) as well as BST value (5 vs 9 ms/mmHg) (all
p>0.05). BST values were not related to other monitored pa-
rameters (univariant analysis, r<0.3). When confirming the re-
lationship between pathological BST (<6 or <4 ms/mmHg) and
sustained VT inducibility during EPS, this parameter showed
a high positive predictive value (90 %) and a limited negative
predictive value (61 %). Reduced EF <30 % (MADIT II crite-
ria) predicts VT induction with 88 % positive predictive value
and 68 % negative predictive value.

Summary: Reduced BST values showed a significant relation
to the VT inducibility during EPS. Limited number of patients
does not allow to definitely conclude whether this test can re-
place present gold standard — an invasive EPS.

ARRHYTHMIAS AND CARDIAC PACING

VDD- pacing in RVOT a IVS- novel pacing strategy with passive fixation pacing lead

Olexa P, Stancak B, Misikova S, Machacova Z, Spurny P

Department of of Arrhythmias, Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, Slovakia

Background: Single-lead atrioventricular synchronous pac-
ing system (VDD) using single-pass leads has been accepted as
a therapeutic alternative for atrioventricular block with normal
sinus node function. Standard VDD leads are primarily designed
for right ventricular apical insertion (RVA), leads with active
fixation are yet not available due to the electronic complexity.
According to current knowledge the RVA pacing is may deterio-
rate cardiac function. VDD pacing in non-RVA localities could
be an attractive alternative.

Aim: This study sought to determine clinical performance and
short-/long-term safety of VDD pacing using non-apical right
ventricular lead possitions including middle and upper interven-
tricular septum or RVOT. 38 consecutive adults implanted with
VDD pacemakers for AV block withe normal sinus node func-
tion were recruited. Patients were assigned to one of two im-
plantation groups (group I: RVA VDD (23 pts) and group II:
non-RVA VDD (15 pts)) according the site of the possition of
the ventricular lead tip. Electrodes (Phymos 940; Medico, So-
lox SLX 65/13; Biotronik) were positioned randomly to RVA
and non-RVA site. In each group, the P- and R-wave amplitudes
were determined at implantation, predischarge, 1-month, 6-month
and 1-year follow-up. At each follow-up visit ventricular tresh-
old, P- and R-wave amplitude measurements were performed.

Complications (loss of AV-synchrony, micro- and macrodislo-
cations with the need for the lead repositioning and abnormal
treshold increase) were recorded and compared among the
groups.

Results: Both groups did not differ in their main character-
istics (age: 70 vs 73 y, presence of comorbidities: coronary heart
disease, arterial hypertension, ejection fraction. Only diabetes
prevailed in the non-RVA group (30 % vs 13 %). There were
no significant differencies among the ventricular tresholds and
P-wave amplitudes measured throughout the study visits in
both groups (all p>0.05). Atrial undersensing occured in the
predischarge period in 1 patient from the non-RVA group, a
lead reposition was performed. No micro- or macrodislocation
occured in studied subjects during the follow-up. No other
significant complications (pneumothorax, bleeding, infections)
occured.

Conclusion: Non-apical VDD pacing is an effective strategy
for treatment of patients with symptomatic AV block and normal
sinonodal function. Our results suggest that this novel approach
of VDD pacing is a viable and safe alternative to standard RV-
-apical VDD pacing in selected patients despite the passive de-
sign of the VDD leads.
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Atrial fibrillation — one year follow-up at Department of Internal Medicine of Kutna Hora Hospital

Oscipovsky M

Department of Internal Medicine, Kutna Hora, Czech Republic

Introduction: The author focused on one-year retrospective
survey of atrial fibrillation (AF) patients treated at Department
of Internal Medicine of a regional/district hospital. Atrial fibril-
lation occurred in 228 patients, i.e. in 8 % out of all hospitalised.
Patients were older than 60 years in 83 %. Furthermore, the fre-
quency of some causative factors and most common complica-
tions were monitored.

Results: In total, 2860 patients were hospitalised at Depart-
ment of Internal Medicine of Kutna Hora Hospital in 2004. Atrial
fibrillation occurred in 228 (8 %) patients. The mean age of the
patients with the monitored diagnosis was 72.5 years, the young-
est being 35, oldest 99 years. Paroxysmal AF was diagnosed in
35 patients (16 %), persistent AF in 86 patients (38 %) and per-
manent AF in 106 patients (46 %). AF can be provoked by seve-
ral conditions. Hypokalemia was observed in 4 patients (2 %),
sick sinus syndrome in 23 patients (10 %), thyroid dysfunction
in 28 patients (12 %), chronic obstructive pulmonary disease in
46 patients (20 %) and mitral valve defect in 98 patients (43 %).
When analysing the medical notes the following conditions were

frequently observed: left-ventricular heart failure in 54 patients
(24 %), edema of lower extremities in 56 patients (25 %), symp-
toms of embolic stroke in 38 patients (16 %). Atrial fibrillation
was at our department treated as follows: rhythm control was
indicated in 56 patients. Drugs used — Amiodaron in 25 pa-
tients, Propafenon in 31 patients. Rate control was applied in
135 patients. Betablockers were administered to 89 patients,
digitalis to 106 patients, calcium channel blockers affecting the
conductive system to 19 patients. The majority of patients re-
ceived preventive treatment against CNS embolization. Anti-
coagulation was administered to 114 patients, antiaggregants
to 90 patients.

Conclusion: Atrial fibrillation is the most often treated ar-
rhythmia at our department. Its occurrence increases significant-
ly with age, it is often accompanied by changes of mitral valve
and chronic obstructive pulmonary disease. Most common com-
plications are heart failure and embolic stroke.

ARRHYTHMIAS AND CARDIAC PACING

Electrophysiological findings in patients without documented arrhythmia prior to indication
of catheter ablation

Parizek P, Haman L

Ist Department of Internal Medicine, Faculty Hospital, Hradec Kralove, Czech Republic

Introduction: Catheter ablation (CA), leading with high suc-
cess rate to curative treatment of tachyarrhythmia, has recently
become a standard nonpharmacological therapeutic method. In
majority of cases it is indicated on the basis of patients history
clinical findings, and/or standard electrocardiogram (ECG) and/
/or documented arrhythmias.

In the majority of patients, ECG recording at the moment of
symptoms, is the key finding. On the other hand the attempt to
obtain it can lead to an unnecessary delay of effective treatment.

Patients and results: The authors analyzed a group of 402
patients, indicated within two years (2004—2005) for electro-
physiology study (EPS) due to palpitations. In 37 (9.2 %) of
them ECG was never documented at the moment of palpitations.

From these 37 patients 9 (24.3 %) had negative EPS, in the re-
maining 28 patients (75.7 %) EPS revealed the cause of palpita-
tions. In total 26 patients were successfully treated following the
EPS with CA for proved paroxysms of atrioventricular nodal
reentry tachycardia (n=22) or orthodromic atrioventricular re-
entry tachycardia (n=4).

Conclusion: The presented results indicate that in patients with
history of palpitations, the predominant EPS finding is paroxys-
mal supraventricular tachycardia, which can be effectively treat-
ed by CA. Consequently the authors consider prolonged and
pertinacious attempts to reveal the complaints on ECG as con-
trapositive.
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Catheter ablation of arrhythmic storm caused by polymorphic ventricular tachycardias in
patients after myocardial infarction

Peichl P, Cihak R, Wichterle D, Bytesnik J, Kautzner J

Department of Cardiology, IKEM Prague, Czech Republic

Introduction: Multiple runs of polymorphic ventricular tachy-
cardias (VTs) leading to an arrhythmic storm is rare, but serious
complication in patients after myocardial infarction. At least par-
tially, the polymorphic VTs are triggered by monomorphic ven-
tricular ectopy. The goal of the study was to analyze our initial
experiences with mapping and catheter ablation in these patients.

Methods: We report 3 patients (2 women, mean age of 65+6
years) with arrhythmic storm caused by recurrent runs of polymor-
phic VTs that were triggered by monomorphic ventricular ectopy.
All patients were after extensive anterior myocardial infarction (in-
terval of 1, 1 and 23 months). Mean left ventricular ejection frac-
tion was 23+2 %. The mapping was performed using electroana-
tomical mapping system (CARTO, BiosenseWebster) in all cases.

Results: All patients had frequent monomorphic ventricular
ectopy that originated from the conduction system along the scar
borderzone (anterior fascicle n=2, posterior fascicle n=1). Ab-
lation of this ectopy acutely suppressed the VTs runs in all cases.
No major procedural complications were observed. During the
follow up one patient was free of all VTs, one patient had recur-
rence of arrhythmic storm after 6 months and underwent suc-
cessful reablation and the last patient died of heart failure pro-
gression one week after the ablation procedure.

Conclusion: Frequent ectopic activity from the conduction
system along the infarction borderzone may trigger multiple runs
of polymorphic VTs. In such case, catheter ablation of the ecto-
py may successfully suppress the VTs.

ARRHYTHMIAS AND CARDIAC PACING

A complex assessment of the short-term effects of cardiac resynchronization therapy

Praus R, Parizek P, Tauchman M, Haman L, Tusl Z, Fridrich J

University Hospital and Medical Faculty, Hradec Kralove, Czech Republic

Introduction: Cardiac resynchronization therapy (CRT) is an
established non-pharmacological therapy for advanced heart fail-
ure with electromechanical delay. Despite compelling evidence
of the benefits of CRT a constantly troubling issue remains the
lack of favorable response in about one-third of patients.

Aim: To assess the short-term effects of cardiac resynchroni-
zation therapy (CRT) in a prospective study.

Methods: In nineteen patients (mean age 67 years (44—77))
with heart failure (NYHA functional class II-11I/IV, caused by
dilated cardiomyopathy in 5 patients, ischemic heart disease in
12 patients and coincidence of both in 2 patients, QRS duration
>150 ms) a biventricular system was implanted between August
2005 and August 2006 (CRT-ICD in 11 patients, CRT in 4 pa-
tients and upgrade of existing pacemaker in 4 patients). At base-
line and 3 months after inclusion the following parameters were
determined: NYHA class, quality of life measured by the Min-
nesota Living with Heart Failure questionnaire (MLHF), 6-min
walking distance, echocardiography including inter- and intra-
ventricular dyssynchrony, dP/dt and aortic outflow tract velocity
time integral (VTI).

Results: After 3 months of cardiac resynchronization therapy
NYHA class improved from 3 to 2, the Minnesota score decreased
from 47.3 to 31.6 points (p<0.05), the 6-min walking distance
increased from 375 m to 430 m (p<0.05). The left ventricular
ejection fraction demonstrated a slight improvement (from 21.1 %
to 23.9 %), mitral regurgitation improved from 2.58 to 2.02 grade,
dP/dt increased from 337 mmHg/s to 780 mmHg/s (p<0.001),
aortic outflow tract VTI increased from 12.2 cm to 14.5 cm
(p<0.001). A difference was observed between patients with QRS
duration >200 ms and QRS duration =200 ms in the Minnesota
score (with QRS >200 ms the Minnesota score decreased from
47.4 to 30.4 points vs QRS =200 ms from 46.8 to 33.4 points)
and 6-min walking distance (with QRS >200 ms 6-min walking
distance increased from 351 m to 433 m vs. QRS =200 ms from
405 m to 417 m, p<0.05).

Conclusion: After 3 months of cardiac resynchronization ther-
apy NYHA class, 6-min walking distance, quality of life and
cardiac ultrasound parameters had improved in the majority of
our patients.
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One-year mortality of CRT patients with sinus rhythm compared to atrial fibrillation

Prymusova K, Vlasinova J, Spinar J

Department of Cardiology, University Hospital in Brno, Czech Republic

Aim: The aim of study was to evaluate one-year mortality and
the quality of life in patients with congestive heart failure (CHF)
after receiving cardiac resynchronization therapy (CRT). We com-
pared patients with sinus rhythm (SR) and atrial fibrillation (AF).

Study group and methods: Follow up of the quality of life in
1st-3rd-6th-12th month and the mortality in 12th month of CHF
patients treated with CRT devices at the Department of Cardiolo-
gy in The University Hospital in Brno within the years 2003—2006.

CRT devices received 74 patients with CHF, the mean age was
67+8 years, the mean left ventricular ejection fraction (LVEF)
was 25 %, male patients 71.6 %. The mean follow up of the
patients was 23+14 months.

9 patients (12.2 %) were in AF, 65 pts were in SR, of whom
permanently in SR retained 59 pts (79.7 %) and AF developed in
6 pts (8.1 %) after receiving CRT.

Results: One-year mortality of patients with SR was 11.9 %
(7 pts), of patients with AF was 11.1 % (1 pt) and of patients with
newly developed AF after CRT implantation was 16.7 % (1 pt).
The quality of life was considered by the NYHA class, the exer-
tion tolaration and subjective qualification of the health perfor-
mance of the patient himself. The best quality of life was found in
the first month after the CRT implantation in all the patients.

Conclusions: The benefit from the CRT in CHF patients was
confirmed by the one-year follow up. No significant differences
were found between SR patients and permanent AF patients
(p=NS) nor between SR patients and patients with newly devel-
oped AF (p=NS). The quality of life did not differ in the Ist
month after the CRT implantation. The quality of life in SR pa-
tients vs AF patients was significantly better in 3rd, 6th and 12th
month after the CRT implantation (p<0.001).

ARRHYTHMIAS AND CARDIAC PACING

Risk analysis in patients with WPW syndrome: comparison of transesophageal atrial
pacing and electrophysiological study

Pytkowski M!, Wojciechowski D?, Kowalewski M", Sterlinski M!, Kowalik I', Szwed H'

'IT1 Coronary Disease Department, Institute of Cardiology, and 'Cardiology Department, Wolski Hospital, Warsaw, Poland

Objective: Patients with overt WPW syndrome (WPW), short
R-R interval during atrial fibrillation (AF) and short refractory
periods of accessory pathways (ERPAP) are at risk for sudden
cardiac death (SCD). Aim of this study was to compare risk fac-
tors estimated during transesophageal atrial pacing (TAP) and
invasive electrophysiological study (EPS).

Patients: Group consistent of 132 symptomatic pts (54 wo-
men), in the mean age 43.2+17.7 years, with overt WPW syn-
drome scheduled for accessory pathways ablation. Twelve pts from
this group experienced aborted SCD due to AF to VF conversion.

Methods: Patients were studied by TAP and EPS to assess
risk for SCD. Risk factors for malignant arrhythmia were: mini-

mal R-R interval during AF<250 msec (min. RR) and ERPAP
<250 msec. Values gained during TAP and EPS were correlated.
Risk for VF was estimated for pts with min. R—R<250 msec. and
ERPAP<250 msec in comparison to patients with those values
grater than 250 msec.

Results: TAP was performed in 125 pts, EPS in 132 pts. AF
episodes were induced in 85 pts from TAP group (68 %) and 86
pts from EPS group (65.1 %). Correlations between values gained
during TAP and EPS (min. RR and ERPAP) were highly signi-
ficant r=0.99; p=0.0001. Risk for VF (95 % confidence limits)
in pts with and without risk factors was estimated for TAP and
EPS (Table).

Method 250 msec<min. RR<250 msec | 250 msec<ERPAP<250 msec
TAP —risk for VF 1:5.0 1:6.3
EPS —risk for VF 1:51 1:6.3

Conclusion: Transesophageal atrial pacing is comparable with
electrophysiological study in risk factors for SCD in patients with
overt WPW syndrome. Transesophageal atrial pacing is a very

simple test for selecting high risk patients with WPW syndrome
who should be treated with transcatheter ablation of their acces-
sory pathways.



46 Bratisl Lek Listy 2007; 108 (1): 21-52

ARRHYTHMIAS AND CARDIAC PACING

Optimal pacing site in right ventricle — electrophysiological view

Sedlak J, Spurny P, Sedlakova E, Sudzinova A, Olexa P, Machacova Z, Stancak B

Department of Arrhythmias, Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, and School of Medicine,
University of PJ Safarik, Kosice, Slovakia

Introduction: Right apical pacing could have negative hae-
modynamic effect by lowering the systolic function of left ven-
tricle. Therefore another optimal pacing sites in right ventricle
are looked for.

The aim of this study is to compare electrophysiological cha-
rakteristics of pacing in the apex (RVA), outflow tract (RVOT) and
mid part of interventricular septum (IVS) in the right ventricle.

Methods: In the group of 28 patients indicated for permanent
pacing was done pacing from RVOT, RVA and IVS with regis-
tration of surface 12-lead ECG and intracardiac ECG (IECG).
The width of QRS, time interval from the beginning of QRS to
the beginning and the peak of IECG (Q—V) and morphological
surface ECG criteria were evaluated in the group of patients with-
out LBBB (18 pts) and with LBBB (10 pts)

Results: Pacing of IVS leads to significantly narrower QRS
(148.3+12.7 ms) compare to RVA (170.8+17.7 ms) and RVOT
(175.2+17.2 ms), p=0.002. This favourable effect of septal pac-

ing was in the subgroup of pts with LBBB ( QRS 150.6+15.4
ms), p=0.03, too. In the subgroup of pts without LBBB was the
smallest prolongation of QRS in IVS pacing compare to basal
value (62.249.6 ms). In the subgroup with LBBB was the pro-
longation of QRS only 13.9+11.3 ms. Interval Q—V was signi-
ficantly shorter in septal pacing (1.7£8.2 ms) than in RVOT
(12.6+8.3 ms) and RVA pacing(13.0+9.4 ms), p=0.003.

Conclusion: 1) In IVS pacing is the width of QRS significant-
ly shorter compare to RVA nad RVOT. 2) The time interval Q—V
in the site of pacing is significantly shorter in IVS. 3) Septal
pacing shortened the duration of QRS not only in patients sub-
group without LBBB but also in patients with LBBB, where is
the difference in QRS width more expressed than in RVA and
RVOT sites. 4) The signs of optimal localization are the mor-
phology QR or Qr in lead I, R in lead II higher than in lead III
and intracardiac electrogram —20 to +10 ms from the beginning
of surface QRS.
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Occurrence of obstructive sleep apnea in patients examined for cardiac arrhythmias

Sovova E, Hobzova M, Lukl J, Kolek V, Buriankova I

Ist Department of Internal Medicine, Faculty Hospital, Olomouc, Czech Republic

Introduction: Data exists in literature about incidence of car-
diac arrhythmias in patients with obstructive sleep apnea (OSA).
But there are only a few data available about the incidence of
OSA in patients examined for cardiac arrhythmias.

Objectives: The aim of the study was to determine in a pilot
project the occurrence of symptoms of OSA in patients exam-
ined for cardiac arrhythmias and subsequently polysomnograph-
ic examination in symptomatic patients to establish the diagno-
sis of OSA.

Patients and methods: 177 patients (82 men) mean age 59.31
years (59.79 male and 59.31 female), who underwent Holter
monitoring due to a history of cardiac arrhythmias completed a
questionnaire for primary symptoms of OSA. After evaluating
the incidence of OSA symptoms in the first 100 patients the
next 44 patients with at least two symptoms of OSA (19 men)
were indicated for polysomnographic examination.

Results: High incidence of OSA symptoms was confirmed in
a pilot project in patients examined due to history of cardiac
arrhythmia, snoring reported 70 patients (39 men) i.e. 39.54 %,
apnea 15 patients (9 men) i.e. 8.47 %, fatigue 80 patients (30
men) i.e. 45.19 %, microsleep 70 patients (27 men) i.e. 39.54 %.
From 44 patients invited for examination only 14 came for the
visit (6 men) i.e. 31.81 % indicated, in 3 patients (1 man) i.e.
21.4 % of examined OSA was confirmed.

Conclusion: High incidence of OSA symptoms was con-
firmed in patients examined for cardiac arrhythmias as well as
high incidence of OSA confirmed with polysomnography. At
the same time low interest of patients in OSA testing was
proved, probably due to poor knowledge of the seriousness of
the disease.
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Role of endomyocardial biopsy in patients with malignant ventricular arrhythmias

Spurny P!, Stancak B!, Gmitter F2, Misikova S!, Olexa P!, Sedlak J!, Machacova Z!

'Department of Arrhythmias, Eastern Slovakia Institute of Cardiovascular Diseases, Kosice,
and *Institute of pathology FNLP, Kosice, Slovakia

Introduction: Malignant ventricular arrhythmias (sustained
ventricular tachycardia and ventricular fibrillation) most often
occur in patients with ischaemic heart disease and cardiomyopa-
thies. In a specific group of patients the cause of ventricular ar-
rhythmias can not be established by using conventional diagnos-
tic methods (echocardiography, SKG).

Patients and methods: During 2005—-2006 endomyocardial
biopsy was performed at the Institute of Pathology, VUSCH Ko-
Sice in 11 patients with negative SKG, with no severe echocar-
diographic abnormalities (EF >45 %, without severe valvular
defects) and with documented serious ventricular arrhythmias —
following resuscitation for ventricular tachycardia/fibrillation
and/or positive electrophysiologic testing in the sense of indu-
cible sustained ventricular tachycardia/fibrillation.

Results: In 3 out of 11 examined patients (27 %) the patholo-
gist detected a mild form of myocarditis with the recommenda-
tion of subsequent biopsy. The average age of patients with pos-
itive histology results was 26 years, all had normal echocardio-
graphic and SKG findings. In 2 patients (with intolerable arrhyth-
mias) ICD was implanted, in the third patient (with haemody-
namicaly tolerable sustained ventricular tachycardia) treatment
with amiodarone was effective.

Conclusion: In a part of patients with severe ventricular ar-
rhythmias subclinical myocarditis can be histologically confirmed
that may have significant influence on the long-term manage-
ment of these patients.

ARRHYTHMIAS AND CARDIAC PACING

Treatment strategy for electrical storm in patients with implantable cardioverter
defibrillator

Stancak B, Misikova S, Sedlak J, Machacova Z, Olexa P

Department of Arrhythmology, Eastern Slovakia Institute of Cardiovascular Diseases, Kosice, Slovakia

Introduction: Electrical storm (ES) is an afraid complication
in patients with implantable cardioverter-defibrillator (ICD). One
year incidence is 0.8—1.5 %. According to the most common
definition it is the occurrence of more than 3 adequate discharg-
es for ventricular tachycardia (VT) or ventricular fibrillation (VF)
during 24 hours. The objective of this study is to provide an
analysis of the reasons, incidence and therapeutic methods for
ES in the environment of a specialized centre.

Patients and methods: During the years 2004 to 2006, 136
ICDs were implanted at our department, while ES with the need
of 3 and more discharges in 24 hours occurred in this time peri-
od 12 times in 11 patients. The mean age in the study group was
62.5+14.5 years, there were 2 females and 9 men. After hospital
admission, serial testing of cardiospecific enzymes, electrolyte
levels and inflammation markers were performed. Patients with
inadequate discharges were not included in to the study. If need-
ed, subsequent programming of detection and therapeutic pa-
rameters was adjusted, in 3 patients the defibrillator was tempo-
rary inactivated to save the battery.

Results: Statistical analysis did not show differences in clin-
ical characteristics of the primary group of patients with ES. In
the majority of cases the induction cause was not documented.
In all patients the condition was managed within 24 hours from
first symptoms. Median number of discharges was 4 (range 3—
11), average time from ICD implantation 1744211 days. Thera-
peutically hypokalemia correction was applied in 3 patients,
betablocker dose increase in 1 patient and infusion of amio-
darone in 4 patients.

Conclusion: ES represents an emergent and life-threatening
clinical situation in patients with ICD. For successful manage-
ment it is necessary to differentiate the substrate and the imme-
diate cause of VI/VF. Adequate treatment must include with-
drawal of aggravating medications, correction of electrolyte
dysbalance, change of antiarrhytmic medication, antitachy-
cardia stimulation and in necessary cases emergency catheter
ablation, coronary intervention and surgery for ventricular dys-
rrhythmia.
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Efficacy of antiarrhythmic agents and RF-ablation in patients with symptomatic idiopathic
ventricular ectopic beats

Stec S, Zaborska B, Czempik E, Pilus A, Flasinska K, Sikorska A, Krynski T, Kulakowski P

Postgraduate Medical School, Grochowski Hosp, Warsaw, Poland

Background: Antiarrhythmic agents (AA) are the first line
therapy in patients with symptomatic ventricular ectopic beats
(VEBs) and no organic heart disease. Beta-blockers are current-
ly recommended as the initial treatment, however, prospective
studies addressing this issue are lacking. Moreover, radiofrequen-
cy ablation seems to be very effective and safe in patietns with
ineffective AA treatment.

Aims: Prospective evaluation of efficacy and tolerance of AA
therapy and radiofrequency (RF) ablation in unselected, consec-
utive patients with frequent symptomatic idiopathic VEBs.

Methods: Prospective, cross-over, open-label study was per-
formed in 73 consecutive patients (mean age: 49+16) with fre-
quent (>2500/24 hr) symptomatic VEBs and no organic heart
disease. Patients were treated for 2—3 weeks with propafenone
(P), metoprolol (M) or verapamil (V), administered in a random
order and titrated to a maximal tolerated dose. Responders were
defined as those with a 90 % reduction of VEBs and no proar-
rhythmic effects during a 24-hr Holter ECG. Following A A-treat-
ment, non-responders or patients with AA-intolerance were re-
ferred for RF ablation with conventional mapping.

Results: Based on ECG criteria and/or invasive electrophysi-
ology findings, the majority of patients had VEBs originating
from the right (RVOT, n=41) or left ventricular outflow tract
(n=15). P was more effective than M or V (40 % vs 6 % and
14 %, p<0.01, respectively), however, treatment with P was as-
sociated with the highest rate of adverse effects (15% vs 5 % and
10 %). In 22 (30 %) patients at least one of tested AA (P=15,
M=4, V=3) was effective and well-tolerated in long-term period.
Patients who underwent RF ablation of arrhythmogenic focus had
84 % (28/33) long-term success rate (92 % in RVOT) with mean
1.2 RF sessions and no serious complications. In 2 patients epi-
cardial aproach were used and in 6 patients radiofrequency aplica-
tions were delivered from left or non-coronary aortic cusps.

Conclusions: In patients with idiopathic VEBs propafenone
is more effective than metoprolol or verapamil. Efficacy and safety
of RF ablation should encourage the use of invasive approach in
majority of symptomatic patients. However, randomized trials
comparing the efficacy and cost-effectiveness of AA treatment
and RF ablation are needed to establish the first line therapy in
symptomatic idiopathic VEBs.
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Characteristics of mortality in long-term observation of patients treated with cardiac
resynchronization pacing — should it always be accompanied by defibrillator?

Sterlinski M, Maciag A, Kowalski O, Kowalik I, Lewicka-Nowak E, Goscinska-Bis K, Mitkowski
P, Kalarus Z, Lubinski A, Kargul W, Cieslinski A, Szwed H

Klinika Kardiologii Slaskiej AM, Katowice, Klinika Kardiologii PAM, Szczecin, Klinika Kardiologii AM, Poznan, Poland

Background: CRT influence on reducing mortality has been
shown recently by Companion and Care-HF studies. Prevention
of sudden cardiac death in heart failure patients by adding ICD
to CRT is spreading method. Aim of an analysis was to assess
mortality and its characteristics in CRT-alone patients in at least
one-year follow-up

Methods: Observational, multisite analysis of patients with
CRT-alone systems implanted according to accepted indica-
tions. One year and more follow-up on mortality, mechanisms
of death and accompanying clinical characteristics was per-
formed.

Material: One year observation time since implantation has
been achieved in 100 pts (17 F, 83 M), aged 60.2+9.6 (35-78).
Baseline NYHA class was 3.2+0.4 (3—4). Ethiololgy of CHF
was: CAD in 52 %, non-coronary DCM in 48 %. Contact was
lostin 2 pts (1 F, 1 M).

Results: Mean time of observation was 725 days (360—1780)
median: 625. There were 20 deaths (20.4 %): 5 SCD (25 %), 12
other cardio-vascular deaths — CVD (60 %) and 3 deaths of oth-
erreasons (15 %). 13 pts (65 %) died in first year of observation.
Mean time to all deaths was 303+277 (19—960) days, mean time
to CVD was 339+313 (19-960) days and to SCD — 208+127
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(31-343) days. There was no difference (ns) between survival
and all deaths groups in: EF (25+10 vs 20+8 %), 6-min walking
test (276+166 vs 285+163 m) and peak VO, (12.7+3.6 vs
14.143.7 ml/kg/min), the only difference occurred in baseline
LVEDD (7149 vs 78+10 mm, p=0.05). SCD and CVD groups
did not differ (ns) in age 62.0+5.4 vs 56.6+13.2; gender: 80 %
M vs 83 % M, baseline NYHA class: 3.1+0.2 vs 3.5+0.3; EF
22+9 vs 17.5 %, LVEDD 86+10 vs 79+9 mm, 6-min walking
test: 270+142 vs 292+188 m and peak VO,: 14.8+0.3 vs

13.944.2 ml/kg/min. Among 5 SCD pts 4 were of non-coronary
CHF ethiology while only one among 12 CVD pts (p=0,003).

Conclusions: Mortality in our CRT population was highest
in first year of follow-up. Sudden deaths occured only within
the first year of follow-up, majority of its victims were non-cor-
onary patients. No other basic clinical characteristics were as-
sociated with higher risk of SCD. CRT population, despite of
heart failure ethiology, should always require ICD therapy con-
sideration.
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Ventricular repolarization parameters in patients with severe impairment of left ventricle
after anterior myocardial infarction and different types of ventricular arrhythmias

Szydlo K, Trusz-Gluza M, Orszulak W, Urbanczyk D, Filipecki A, Wita K, Krauze J, Kolasa J

Ist Department of Cardiology, Silesian Medical University, Katowice, Poland

Background: QT interval is dependent on the sympathovagal
balance, especially early repolarization — QT apex (QTa), while
late repolarization - TapexTend (TeTe) reflects transmural dis-
persion. Several papers showed importance of these measure-
ments in risk stratification of sudden cardiac death, especially in
patients after myocardial infarction (MI).

The purpose of the study was to analyze what differences
in repolarization parameters may be found in patients (pts) af-
ter anterior myocardial infarction with severe impairment of
the left ventricle in regard to different types of ventricular ar-
rhythmias.

The study population consisted of 95 pts with previous ante-
rior MI (>30 days) with PVC, episodes of non-sustained ven-
tricular tachycardia (nsVT), sustained VT (sVT) or documented

Tab. 1. QT parameters in study population.

ventricular fibrillation (VF). The cohort was divided into two
groups: 50 pts without sVT or VF (No VT/VF) (39 males, 64+12
years, EF: 3748 %) and 45 pts with sVT or VF (VT/VF) who
underwent ICD implantation (35 males, 62+10 yrs, EF:
34+10 %). No true antiarrthythmics were used. QT, QTa and TaTe
intervals were calculated beat-to-beat from 24h Holter record-
ings for daytime (D) (6 am—9 am and 2 pm—10 pm) and night-
time (N) (10 pm—6 am) periods. Parameters were corrected to
the heart rate (HR) with Bazzet’s formula.

Results: Groups did not differ in age, gender, EF and extent
of coronary artery lesions. All repolarization indices were long-
er in VI/VF group (Tab. 1). No day-to-night differences were
found in both study groups.

QT-D |QT-N QTaD |QTaN TaleD |TareN
NOVT/VE |428t26 |431+31  |341#24 |345:30 |87:12 86+13
VTIVE 46028 |467+29 | 35010 |363:19 | 110+10 | 104:14
pvalue <0.001 |<0.001  |<0.01 |<0.01 <0.0001 | <0.0001

All values are given in ms, corrected to the heart rate.

Conclusion: Early and late repolarization indices, especially
TapexTend interval, are longer in VT/VF patients- both during
day and night time periods of time. It may indicate greater trans-

mural heterogeneity of this process what can be responsible for
the presence of the malignant ventricular arrhythmias.
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Utilization of multi-polar mapping catheter Mesh Mapper in isolation of pulmonary veins

Toman O, Fiala M, Labrova R, Kozak M, Novackova J, Rybka L, Spinar J

Department of Cardiology, University Hospital Brno, Czech Republic

Introduction: Isolation of pulmonary veins belongs to basic
steps of catheter ablation for atrial fibrillation. The aim of this
paper is presentation of our first experiences with mapping cath-
eter Bard Mesh Mapper.

Group of the patients and methods: We used this catheter in
6 patients (5 men, 1 woman, mean age 53.8 years) within June
and November 2006 so far. Symptomatic atrial fibrillation was
the reason for the procedure in all of the patients. The endpoint
of the procedure was segmental isolation of electrically active
pulmonary veins. The procedure was performed conventionally.
There were 2 catheters via double trans-septal puncture intro-
duced into left atrium: ablation catheter and the mapping cathe-
ter Bard Mesh Mapper. This catheter is 8F wide, non-steerable.
Mapping is enabled by the mesh structure of 32 circumferential
electrodes which sense 32 uni- and/or bipolar signals. The diam-
eter of this mesh structure is expandable in range 11-25 mm
according to diameter of the targeted pulmonary vein. The elec-
trode structure is coated by heparin.

Results: The overall procedure time was 294.2 minutes, the
mean fluoroscopic time was 58.9 minutes. There were 18 pul-

monary veins isolated (2.6 per patient). The complete isolation
was achieved in all electrically active pulmonary veins. All of
the patients were in sinus rhythm at the time of discharge, longer
follow-up is not possible to evaluate yet. We have not had any
significant complications during the procedures. There were tran-
sient ST elevations probably due to micro-embolism to RCA in
1 of the patients. There was transient disorder of vision probably
due to micro-embolism to CNS in 1 of the patients. Both of the
disorders were only temporary, recovered without any sequalae.
We can not judge if there was direct relation to this catheter.
There were difficulties with the mechanic handling of this cath-
eter in 2 of the procedures.

Conclusion: Mapping catheter Bard Mesh Mapper could be
an alternative to the other circumferential catheters which are
being used for mapping of pulmonary veins. The procedure times
and fluoroscopic times are comparable. To advantages we can
count quality of signals, position stability in the ostium of pul-
monary vein and the possibility of sizing according to the diam-
eter of pulmonary vein. Non-steerability and probably higher risk
of embolism belong to main disadvantages of this catheter.

ARRHYTHMIAS AND CARDIAC PACING

Atrial fibrillation complication in chlamydia myocarditis

Tomkuliakova K!, Siegelova J!, RySavy V!, Hlinomaz O?

'Department of Internal Medicine, Breclav Hospital, and *Department of Cardiovascular Medicine, St. Ann University Hospital,
Brno, Czech Republic

Aim of study: Presentation of the case of the patient with acute
myocarditis with severe heart failure, atrial fibrillation with fast
ventricular response and periferial embolization.

Case presentation: 41-years old man admitted to the cardiac
ICU due to pulmonary oeodema and chest discomfort with de-
terioration soon after admission. Sever hypotension, tachyp-
noe, desaturation, ECG shows atrial fibrillation with ventricu-
lar response up to 170 BPM. On echocardiography there is se-
veral segmentar hypocontractility with global ejection fraction
of LV 23 %. Laboratory investigasion showed no elevation of
cardiospecific enzymes including troponin I. Patient were giv-
en Intravenous diuretics because of pulmonary eodema, digox-
in for heart rate control, low molecular weight heparine, epi-

nephrine and iv fluid. Patient was given as well amiodarone
continious infusion. Iv infusion of levosimendan was given after
stabilization of the blood pressure with the immidiate response
and patients conditions has progressively improved. On ECG
sinus rytm restored. Next day patients conditions suddenly de-
teriorated and there was left hemiparesis. Patient was exam-
ined by neurologist and immidiate CT scan of the brain was
done which showed severe ischemia in PCA supply areas. The
same day common femoral artery embolism confirmed by vas-
cular-surgeon and embolectomy was done. Serology test showed
elevation of chlamydia pneumonie antibodies which was treat-
ed previously by antibiotics. Another echocardiography inves-
tigation was done soon after patients conditions stabilized which
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showed significant improvment of ejection fraction of LV al-
most by 15 %.

Conclusion: Restoration of sinus rytm in atrial fibrillation can
have serious consequences for instance ischemic cerebral stroke.

We do not have a big choice of the antiarytmics for controlling
heart rate at patients with severe heart failure.

ARRHYTHMIAS AND CARDIAC PACING

Post long pause overdrive pacing, a new algorithm for the prevention of early recurrences
of atrial fibrillation

Urban L', Kessels GCR?, Purerfellner H?, de Weerd GJ*, Ruiter JH?, Brandt J°, Havlicek A’,
Widdershoven JWMGE, Hugl B, Hill MRS?

'National Institute of Cardiovascular Diseases, Bratislava, Slovakia, *CRM Clinical Research, BRC Maastricht, The Netherlands,
SLinz, Austria, *Sittard, The Netherlands, *Alkmaar, The Netherlands, °Lund, Sweden, "Pardubice, Czech Republic,
8Tilburg, The Netherlands, °Bad Berka, Germany

Introduction: Early recurrence of atrial fibrillation has been
defined as a recurrence of atrial fibrillation within 10 minutes
after termination of the preceding episode. Effective overdrive
pacing of the atrium may prevent early recurrences.

Methods: The Post Long pause Overdrive Pacing clinical re-
search study was designed to test the efficacy of the PLOP fea-
ture in 60 randomized patients with a documented history of
paroxyzmal AF. Unlike the conventional algorithms, PLOP is
activated when episode termination is first expected (as indicat-
ed by one or more consecutive long pauses), even if not yet con-
firmed by the device detection algorithm. Patients were random-
ized to periods of 3 months of either PLOP programmed ON or
OFF, and were crossed over to the other treatment arm after the
appropriate follow-up period.

Results: 36 Patients have complete paired data. Three patients
developed persistent AF, 2 during PLOP off and 1 during PLOP
on, and another patient’s medication was significantly changed
in the course of the study. These 4 patients were excluded from

the analysis. 16/32 patients had more than 5 early recurrences
per week during the off phase. PLOP significantly reduced the
median number of ERAF 32 during PLOP off compared to 21
during PLOP on (p=0.049, Wilcoxon). However, PLOP had no
significant effect on the median number of weekly episodes: 43
during PLOP off compared to 32 during PLOP on (p=NS). The
burden (median hours in AF per week), on the other hand, did
show a trend towards a reduction being 31 during PLOP off com-
pared to 16 during PLOP on (p=0.077, one-sided T-test after
log Transformation). In the whole patient population PLOP did
not affect the median number of weekly episodes and early re-
currences was 11.8 and 4.4 respectively during PLOP off, com-
pared to 10.0 and 4.9 during PLOP on (p=NS).

Conclusion: These preliminary results indicate that the PLOP
algorithm reduces early recurrences of AT/AF in patients that
suffer from ERAF, but has no effect on total number of episodes.
PLOP has a trend towards lower AF burden.

ARRHYTHMIAS AND CARDIAC PACING

Sudden cardiac death in children and adolescents

Vit P

Department of Paediatric Cardiology, University Hospital Brno, Czech Republic

Sudden heart death (SCD) in childhood is rare, but always rep-
resents the worst nightmire for every parents. About 50 % of sud-
den death cases are constituted by known disorders (epilepsy, asth-
ma, cardiovascular disease). In 30 % of cases, the cause is detect-
ed during autopsy, and the remaining percentage stays unexplained.

The incidence of SCD is reported in 0.8—6.2/100 000 individuals.
There exist great geographical differences in the causes for SCDs,
and there are significant differences in sex and races.

Cardial causes of the sudden death can be classified into the
following categories: 1) cases after operations congenital heart
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disease (after repair of transposition of the great arteries — Mus-
tard and Senning operation, tetralogy of Fallot, etc.), 2) structu-
ral heart disease (congenital heart disease, hypertrophic cardi-
omyopathy, tumours), 3) gained disorder (myokarditis, commo-
tio of the heart, Kawasaki disease, etc.), 4) primary arrhytmias
(av block, Long QT syndrome, WPW syndrome, Brugada syn-
drome, etc.).

The rist of SCD can be reduced through one of the following
approaches: a correct and timely diagnostics of congenital heart
disease (CHD), by adequate care for children after CHD opera-
tion, by correct assessment of haemodynamics and indication of

apropriate reoperation plus correct risk stratification in endan-
gered individuals. Further important contributors to the SCD risk
decrease are: correct care for so far not operated patients with
CHD, correct risk stratification in patients with primary arrhyt-
mias, adequate treatment plus ICD implantation. Also, preven-
tive cardioloty examination of members of all families with docu-
mented, reported or anticipated generic cause. A detailed history
and physical investigation are always necessary. The yields of
other investigations are questionable.

In spite of all taken measures and preventive steps, we are not
able to totally eliminate SCD cases in children and adolescents.

ARRHYTHMIAS AND CARDIAC PACING

Real-time dominant frequency mapping of atrial fibrillation - feasibility study

Wichterle D, Peca M, Cihak R, Simek J, Bulkova V, Holdova K, Kautzner J

Department of Cardiology, IKEM; Faculty of Electrical Engineering, Czech Technical University; 2nd Department of Internal
Medicine, 1st School of Medicine, Charles University, Prague; Czech Republic

Purpose: Analysis of local dominant frequency of atrial fi-
brillation (AF) identifies the sites of high-frequency activity with
acceptable temporal and spacial stability that represent the sub-
strate for arrhythmia perpetuation.

Methods: We developed a system that analyzes bipolar map-
ping signal sampled at 1 kHz, digitally filtered (infinite impulse
response, high-pass 30—40 Hz), and rectified. Obtained signal
envelope is processed by discrete Fourier transform applied to 3
Hanning-weighted 1-second segments with 50 % overlap. Dom-
inant frequency (DF) is calculated by autocorrelation function
(inverse Fourier transform) in order to suppress the impact of
higher harmonic spectral components. The system detects QRS
complexes as reference and generates voltage impulses with the
delay relative to QRS reference and proportional to the instanta-
neous value of DF. This artificial signal is fed into the CARTO

system (Biosense Webster) as a bogus intracardiac lead that is
manually annotated during left atrial mapping. In such way, co-
lour-coded electroanatomical map of DF is directly created.

Results: We investigated 10 patients with paroxyzmal/persis-
tent AF. In agreement with previous studies, we documented hi-
erarchical distribution of DF reflecting one or more left atrium
mother rotors. In case of paroxyzmal AF, single driver within a
pulmonary vein antrum was usually identified with centrifugal
DF gradient (Figure). In persistent AF, we observed more dis-
perse distribution of sites with high-frequency activity with pre-
dilection at interatrial septum.

Conclusions: Real-time dominant frequency mapping of atri-
al fibrillation is technically feasible. This may have a practical
value for guiding the RF ablation of arrhythmogenic substrate,
particularly in persistent AF.



