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A b s t r a c t

Background: Transvenous implantable cardioverter-defibrillators (ICD) have been implanted in Poland since 1995. As the
method spreads it is important to consider its long-term benefits and disadvantages.

Aim: To assess survival, efficacy and complication rate in ICD patients, who received the device more than ten years earlier.

Methods: Retrospective analysis of 60 ICD patients implanted between 1995–1999.

Results: There were 42 (70%) males, mean age 50.6 ± 16.4 years. In 59 patients ICD was implanted for sudden cardiac
death (SCD) secondary prevention. Thirty eight patients (34 M, 63.3%) had coronary artery disease (CAD). The CAD was
diagnosed in 89.5% of males and 10.5% of females (p < 0.0001). Mean follow-up time was 75.4 ± 34.7 months. During this
time 22 patients died (37%, 19 M, 3 F). Three deaths were SCD. Mean one-year mortality was 6.7%. Deaths were more
frequent among males: 45.2% vs 16.7%, p < 0.005. In CAD mortality was higher than in non-CAD patients (50% vs 13.6%,
p < 0.005). Appropriate ICD discharges in the ventricular fibrillation (VF) zone occurred in 35 (58%) patients, and in ventric-
ular tachycardia (VT) zone — in 26 (43%) patients. Mean intervention rate per year was 3.7 for VF and 0.6 for VT. Complica-
tions occurred in 27 (45%) patients and 5 (8%) of them had no ICD intervention during follow-up. In 5 patients more than
one complication was diagnosed. There were inappropriate discharges in 15 (25%) patients, 11 (18%) had electrical storm,
and ICD-related infections were noted in 3 (5%) patients. During the perioperative period, lead revisions were done in
4 patients; in 3 with discharges induced by T-wave oversensing and in one with lead dislocation. Four cases of lead failure
occurred during follow-up, requiring new lead implantation. In 4 patients, electrical storm (3 patients) and supraventricular
tachycardia with ICD discharges (1 patient) were treated with radiofrequency ablation. Only 10 (17%) patients did not
demonstrate any ICD interventions or ICD-related complications.

Conclusions: 1. ICD interventions caused by malignant ventricular arrhythmias occurred in 75% patients with the device
implanted more than 10 years earlier. 2. Almost a half of the analysed population suffered from complications and side
effects related to implanted ICD and they were present in 8% of subjects without ICD intervention. Neither ICD interventions
nor device-related adverse events were recorded in 17% of patients.

Key words: implantable cardioverter-defibrillator, long-term observation, survival, appropriate and inappropriate interventions,
complications
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INTRODUCTION
It has been slightly more than 20 years since the first implan-
table cardioverter-defibrillator (ICD) with epicardial leads has
been implanted in Poland, in Katowice-Ochojec [1]. The era

of transvenous ICD implantation began in our country in 1995,
in three centres: Gdansk, Katowice and Warsaw. Currently in
Poland there are about 60 centres, in which over 80 ICDs are
implanted per million inhabitants. This method, used for pri-
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mary as well as secondary prevention, is currently recom-
mended in a wide population of patients with appropriately
defined risk of sudden cardiac death (SCD) [4]. It is known that
ICD implantation significantly prolongs life, but at the same
time it poses new problems related to long-term treatment ef-
fects [5–10]. These aspects should be taken into consideration
with respect to increasing availability of such therapy.

The aim of the study was a single-centre, long-term follow-
up analysis of survival, efficacy and complication rate in ICD pa-
tients, who had received their first device at least ten years earlier.

METHODS
Sixty consecutive patients with ICD implanted at least 10 years
earlier were included (all the implantations were done be-
tween 1995 and 1999). Mortality rates and appropriate ICD
interventions with emphasis on discharges in the ventricular
fibrillation (VF) zone were analysed. Complications and re-
operations were studied, as well as long-term issues requiring
invasive and non-invasive intervention. The date of the last
contact with a living patient or the date of death were assumed
end-points of the follow-up. Complete data of all the patients
up to the study end-point were available.

Statistical methods
Statistical analysis was performed using SAS 9.2 statistical
package. Null hypotheses were verified at the statistical sig-
nificance level of 0.05. For assessment of between-group
differences of mean values Student t test was used, provid-
ed homogeneity of variance and normal distribution of con-
tinuous variables had been confirmed. Results are expressed
as means and standard deviations. Categorical data were
analysed with c2 test with Yates correction or with exact Fish-
er test. Kaplan-Meier survival curves were plotted and ha-
zard ratios in 3-month periods were estimated for survival
probability assessment.

RESULTS
There were 42 men (M, 70%) and 18 women (F, 30%) aged
50.6 ± 16.4 years. Mean age of women was lower than
that of men: 40.9 ± 17.4 vs 54.6 ± 14.4 (p < 0.005). In
59 patients ICD was implanted for secondary prevention.
In one patient the indication for ICD was primary post-
-infarction prophylaxis of SCD. In 38 (63.3%) patients
(34 M, 4 F) coronary artery disease (CAD) was diagnosed and
in 22 patients (8 M, 14 F) a non-coronary aetiology (non-CAD)
was established. The CAD was diagnosed in as much as
89.5% of men and in only 10.5% of women (p = 0.0001).
Clinical characteristics of the study group is presented
in Table 1. Mean follow-up to the end-point was 75.4 ±
± 34.7 months.

Mortality
In the study group 22 deaths were recorded (37%, 19 M,
3 F). The deaths were related to higher NYHA class (2.2 ±
± 0.5 vs 1.7 ± 0.6, p = 0.0007) and lower left ventricu-
lar ejection fraction (LVEF) (33.0 ± 7.5 vs 43.1 ± 13.6%,
p = 0.0005). Average mortality rate during the first year
after implantation was 6.7%. Sixteen subjects died from
heart failure progression, including 1 patient with heart
transplant which was performed one year after ICD im-
plantation. Deaths were sudden in 3 patients. In 2 pa-
tients extracardiac cause of death was established. In
1 patient, the mechanism of death could not be deter-
mined. Deaths were significantly more frequent in men
than in women: 45.2% vs 16.7% (p < 0.005). In the CAD
patients, mortality was higher than in the non-CAD group:
50% vs 13.6% (p < 0.005), and this difference remained
significant in women: 50% vs 7% (p < 0.05). Although in
the group of men with CAD the mortality rate was also
50%, no significant difference was found vs non-CAD
males, in whom mortality was 25% (Fig. 1).

Table 1. Table 1. Table 1. Table 1. Table 1. Characteristics of patients selected for ICD therapy by aetiology

Parametr Non-CAD CAD P

Aetiology 22 (36.7%) 38 (63.3%)
DCM: 6, HCM: 3, LQTS: 3,

PVF: 9, ToF: 1

Indications

Ventricular fibrillation 19 (86.4%) 11 (29.0%) < 0.0001

Ventricular tachycardia 3 (13.6%) 26 (68.4%)

Primary prevention of SCD 0 1 (2.6%)

NYHA class 1.4 ± 0.7 2.1 ± 0.3 < 0.0001

LVEF [%] 50.8 ± 14.2 32.8 ± 4.6 < 0.0001

CAD — coronary artery disease; DCM — dilated cardiomyopathy; HCM — hypertrophic cardiomyopathy; LQTS — long QT syndrome; PVF — primary
ventricular fibrillation; ToF — tetralogy of Fallot (corrected); SCD — sudden cardiac death; NYHA — New York Heart Association; LVEF — left ventricular
ejection fraction
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Appropriate ICD interventions
Successful interventions within the VF zone were recorded in
35 (58%) patients, in the ventricular tachycardia (VT) zone in
26 (43%) patients and in both zones — in 16 (27%). At least
one appropriate intervention occurred in 45 (75%) patients.
Detailed numbers of interventions in each subgroup are presen-
ted in Table 2, and the risk of each type of arrhythmia in sub-
groups — in Figures 2 and 3. Mean number of appropriate inter-
ventions per year of follow-up was 3.7 for VF and 0.6 for VT.

Complications and adverse events
Complications occurred in a total of 27 (45%) patients, in-
cluding 5 (8%) patients in whom no therapy from the device
was recorded: in 4 persons two different types of complica-
tions were noted, in 1 person — three types of complications
occurred (Fig. 4). In 15 (25%) patients inappropriate discharges
were recorded (Table 3). Device-related infections occurred
in 3 (5%) patients; all three in patients after at least two de-
vice reimplantations. In 1 of these patients, infective en-

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3. Cumulative survival probability without appropriate
intervention in the ventricular tachycardia (VT) zone

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2. Cumulative survival probability without appropriate
intervention in the ventricular fibrillation (VF) zone

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Cumulative survival probability

Table 2. Table 2. Table 2. Table 2. Table 2. Number and percentage of patients with therapies in ventricular fibrillation (VF) and ventricular tachycardia (VT) zones, in
subgroups

N VF VT VT or VF

Males; CAD 34 20 (58.8%) 20 (58.8%) 27 (79.4%)

Males; non-CAD 8 6 (75%) 2 (25%) 6 (75%)

Females; CAD+ 4 3 (75%) 1 (25%) 3 (75%)

Females; non-CAD 14 6 (42.9%) 3 (21.4%) 9 (64.3%)

Figure 4. Figure 4. Figure 4. Figure 4. Figure 4. The number of patients with inappropriate shocks
and adverse events
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docarditis was detected, and in 2 others, infection was loca-
lised and they were treated conservatively. Lead dysfunction
occurred in 4 patients. In 1 of them this was the cause of
inappropriate discharges. In 11 (18%) of patients electrical
storm occurred, defined as ≥ 3 appropriate discharges in
24 hours. The complications led to hospital admission in all
these patients, and 11 patients were hospitalised more than
once. Duration of hospital stay ranged from 2 to 10 days.

Reinterventions and elective procedures
In the periprocedural period after first implantation, 4 lead
repositions were performed — in 3 patients to prevent inap-
propriate discharges due to T wave oversensing and in 1 pa-
tient due to lead dislocation.

In all patients with lead dysfunction (4 persons) new leads
were implanted; in 1 patient simultaneous percutaneous ex-
traction of the dysfunctional lead was done. One subject with
device-related infection was treated by complete surgical re-
moval of the leads and the generator, and subsequently new
system was implanted. In the 3 patients with electrical storm
(1 M with CAD, 2 F without CAD), radiofrequency (RF) abla-
tion of arrhythmogenic substrate was performed. In 1 patient
in whom inappropriate discharges were due to atrial fibrilla-
tion with fast ventricular rates, atrioventricular junction abla-
tion was performed.

In 8 (13%) patients, first ICD implantation was abdomi-
nal. In 44 (73%) patients at least one reimplantation was per-
formed, including 14 patients with two and 5 patients with
three reimplantations. Out of these, 10 (14.7%) reoperations
were performed as urgent procedures recommended by the
manufacturer due to product dysfunction. At the time of re-
implantation in 1 patient single chamber ICD was replaced
with a system with DDD pacing capabilities.

During follow-up in 10 (17%) patients (6 CAD, 4 non-
CAD) no clinical events were noted — neither discharge ther-
apy nor complications/adverse events, with exception of elec-
tive reimplantation procedures.

DISCUSSION
Out of presented results of over 10-year follow-up of patients
with implanted ICD, most noticeable are the following: 37%

total mortality, appropriate interventions in 75% and compli-
cations and adverse effects in 47% of the patients.

Mortality rates of patients with indications for ICD treat-
ment that were recommended in the years 1995–1999 were
different from these rates in the more numerous contempo-
rary population of ICD patients [5, 6, 11]. The ICD therapy
was hardly available during its first years and it was limited to
highly selected secondary prophylaxis patients, chiefly patients
with history of myocardial infarction (MI) and advanced heart
failure, what resulted in high baseline risk of mortality. How-
ever, and it seems interesting, in the long term follow-up of
MADIT II population, in which ICD was used only in primary
SCD prevention, first-year mortality was higher than observed
in the study group: 8.5% vs 6.7% [12]. This may be related to
post-infarction LV dysfunction and LVEF £ 30% in all the
MADIT II patients; in our group, part of the patients were
implanted due to primary VF and no structural heart disease
was present, hence the prognosis was markedly improved.

The observed mortality rate in the study population can
be influenced by the fact that up to the beginning of the cur-
rent decade, ICDs with resynchronisation function (CRT-D)
were not available in Poland. These devices would have pos-
sibly changed clinical course of at least some of the heart
failure patients with intraventricular conduction disturbances
and markedly reduced LVEF. In the study group, no instan-
ces of ICD upgrade to CRT-D were recorded, what could
have resulted from the fact that potential candidates for such
treatment had died before the method was introduced.

Irrespective of gender, 50% of CAD patients died within
10–14 years; all had a history of MI and malignant ventricular
arrhythmia. In the nineties, the majority of these patients could
not be treated by direct coronary intervention. The vast ma-
jority of these patients died of end-stage heart failure, which
was a consequence of the natural course of CAD, and of con-
servatively treated MI [13–15]. The lowest mortality was not-
ed in the subgroup of women without CAD. This subgroup,
consisting of 14 persons, clearly lowered the mean age of
females with ICD in our study.

Sudden deaths in ICD patients merit separate address. In
our study, 3 deaths of such mechanism were recorded. These
deaths can be attributed to non-arrhythmic cardiac causes,
such as electromechanical dissociation in the course of heart
failure or pulmonary embolism, as well as to large stroke, in-
effective defibrillation and lead or ICD failure. Equipment re-
calls, despite technology progress, are inevitable part of the
care of patients with implantable devices [16]. It should also
be kept in mind and warned, that human error is also possi-
ble, due to which VF zone can be inappropriately programmed
or not programmed at all.

An ICD that had been implanted in one of the sudden
death patients was found on the manufacturer’s list of poten-
tially malfunctioning devices. In such cases, ultimate diagnosis
could have been made after post mortem ICD memory read-
ing, but due to ethical and logistic reasons it was impracticable.

Table 3. Table 3. Table 3. Table 3. Table 3. Causes of inappropriate shocks of ICD

Cause of inappropriate shock Patients

T-wave oversensing 5

Sinus tachycardia 3

Atrial fibrillation 6

Lead dysfunction 1

Electromagnetic interference 1

Total 15*

*Two independent causes in 1 patient
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Appropriate ICD interventions. Unequivocal interpre-
tation of arrhythmia that was interrupted by the device is
difficult. In the VF zone, which is commonly set at ventricu-
lar rates above 200–240/min, fast, potentially self-terminat-
ing arrhythmias can occur, as well as relatively mildly symp-
tomatic arrhythmias. Despite these objections, appropriate
interventions within the VF zone should be considered
a proof of emergent prevention of sudden arrhythmic death
[17] and such a situation occurred in as much as 58% of our
patients. Direct relevance of therapy applied in the VT zone
(usually 160–200/min) can be even more unequivocal, al-
though within these rates, arrhythmic events that are direct-
ly life-threatening can also occur. In long-term studies (up
to 4 years) on the secondary SCD prevention, intervention
rates within VF or VT zones of up to 70% were reported
[18–20]. The rates of appropriate interventions in our study
were comparable, although they reflect a much longer fol-
low-up period. It may be explained by the fact that the great-
est probability of appropriate intervention occurs within the
first 2 years from ICD implantation and that it diminishes
over time (what was also confirmed in our study). It should
be underlined that appropriate ICD interventions — even
anti-tachycardia pacing — that prevent the emergent con-
sequences of malignant arrhythmia, are markers of adverse
long-term prognosis [21].

Complications. The significant impact that serious ad-
verse effects and complications of ICD treatment have on
quality of life is widely recognised [22, 23]. Nearly a half of
our patients experienced either of these events, and all of
them required hospital admission. The most frequent com-
plication was inappropriate ICD discharge, recorded in 25%
of the patients, with a mean incidence of 10 events per per-
son. At present, this percentage is much lower and this
should be attributed to the upgraded detection algorithms
used in contemporary devices [24]. In the majority of pa-
tients treated in the initial years of the study period single
chamber (i.e. ventricular) ICDs were the only available de-
vices. In the study group, the incidence of electrical storm
reflected respective rates in the available literature or was
even slightly less frequent [25, 26]. It should be underlined
that in 3 of these patients catheter ablation was then per-
formed, and it is the method of treatment that has been in-
creasingly recommended [4, 27]

To our surprise, only 4 cases of lead dysfunction were
recorded in the study period of over 10 years. According to
Kleemann et al. [28], yearly risk of such complication over
a comparable study period was gradually increasing each year,
from 2% to as much as 20%. It is possible that some of these
events were clinically silent in our study group and thus re-
mained undetected until the death of these patients, and thus
their potential clinical relevance is undetermined. Moreover,
the leads that were used in Poland at the time could have

differed in diameter from the leads used in western countries.
Protective influence of greater lead diameter on complication
rates is now one of the commonly discussed issues [29].

Device infections were detected in 3 (5%) patients. All
3 occurred in the subgroup of 8 patients in whom first im-
plantation was abdominal and who underwent at least
2 subsequent reimplantations during follow-up. In 1 case,
cardiac surgery for complete system removal was warranted.
According to literature, infection rates do not exceed 2–5%
in large groups [30, 31]. In our small group of patients treat-
ed during the initial period of implementation of this treat-
ment method, we were dealing with the learning curve phe-
nomenon, long-lasting multi-operator procedures, two in-
cisions and indirect defibrillation testing before suturing the
operation site. These features, along with subsequent reim-
plantations, are clearly the factors promoting implantable
device infection [32].

Elective reimplantation procedures. The ICD battery
life is much shorter than that of a pacemaker and even today,
it does not exceed 5–6 years [33]. Hence, in 5 patients we
provide follow-up to their 4th device and in the entire study
group 68 ICD reimplantations were performed. Reimplanta-
tions are usually elective procedures and these are the major-
ity of reinterventions. However, the issue of urgent guarantee
reimplantations — currently decreasing — is still a significant
component of ICD patient care [29]. Due to the evolution of
ICD technology and implantation techniques (from abdomi-
nal to submuscular and finally subfascial implants), at present
these procedures are relatively short and simple. It should be
kept in mind though, that every reintervention brings about
inherent risk of infection and system damage. As much as
26% patients had not survived to the time of their first reim-
plantation, what confirms once again that the mortality of
patients with significant cardiovascular morbidity is high irre-
spective of treatment.

Lastly, only 1 person had the ICD implanted for primary
SCD prevention. Thus, our analysis is practically confined to
patients selected for ICD implantation due to persistent, ma-
lignant ventricular arrhythmia. However, nowadays, it is pri-
mary prevention that became the predominant indication for
ICD implantation worldwide, and it currently exceeds 80%
of indications for these procedures [34].

CONCLUSIONS
1. In the study group of patients with ICD implanted over

10 years earlier, 75% of patients experienced appropriate
therapy for malignant ventricular arrhythmia.

2. In this population, complications and adverse events of
ICD therapy were observed in nearly a half of the patients,
including 8% of patients in whom no device intervention
was recorded. In 17% of the patients, neither interven-
tions nor adverse events of the therapy were observed.



1028

www.kardiologiapolska.pl

Maciej Sterliński et al.

References
1. Trusz-Gluza M, Religa Z, Wnuk-Wojnar A et al. Implantation of

an automatic cardioverter-defibrillator — case report. Kardiol
Pol, 1989; 32: 404–408.

2. Świątecka G, Lubiński A, Wilczek R et al. Wszczepialny kar-
diowerter-defibrylator serca z elektrodą przezżylną. Doświad-
czenia własne. ESS, 1996; 3: 164–170.

3. Przybylski A, Małecka L, Pytkowski M et al. Implantable car-
dioverter-defibrillators in patients with hypertrophic
cardiomyopathy — dilemmas and difficulties. Kardiol Pol,
2005; 63: 391–397.

4. Zipes DP, Camm AJ, Borggrefe M et al. ACC/AHA/ESC 2006
guidelines for management of patients with ventricular arrhyth-
mias and the prevention of sudden cardiac death. A Report of
the American College of Cardiology/American Heart Associa-
tion Task Force and the European Society of Cardiology Com-
mittee for Practice Guidelines (Writing committee to develop
guidelines for management of patients with ventricular arrhyth-
mias and the prevention of sudden cardiac death). Eur Heart
J, 2006; 27: 2099–2140.

5. Moss AJ, Hall WJ, Cannom DS et al.; for the Multicenter Auto-
matic Defibrillator Implantation Trial Investigators: Improved
survival with an implanted defibrillator in patients with coro-
nary disease at high risk for ventricular arrhythmia. N Engl
J Med, 1996; 335: 1933–1940.

6. Moss AJ, Zareba W, Hall WJ et al.; for the MADIT II Investiga-
tors: prophylactic implantation of a defibrillator in patients with
myocardial infarction and reduced ejection fraction. N Engl
J Med, 2002; 346: 877–883.

7. Bardy GH, Lee KL, Mark DB et al. Amiodarone or an implant-
able cardioverter-defibrillator for congestive heart failure.
N Engl J Med, 2005; 352: 225–237.

8. Buxton AE, Lee KL, Fisher JD et al.; for the Multicenter Unsus-
tained Tachycardia Trial Investigators: A randomized study of
the prevention of sudden death in patients with coronary ar-
tery disease. N Engl J Med, 1999; 341: 1882–1890.

9. Desai AS, Fang JC, Maisel WH et al. Implantable defibrillators
for the prevention of mortality in patients with nonischemic
cardiomyopathy. A meta-analysis of randomized controlled
trials. JAMA, 2004; 292: 2874–2879.

10. Kadish A, Dyer A, Daubert JP et al.; for the Defibrillators in
Non-Ischemic Cardiomyopathy Treatment Evaluation (DEFI-
NITE) Investigators: prophylactic defibrillator implantation in
patients with non-ischemic dilated cardiomyopathy. N Engl
J Med, 2004; 350: 2151–2158.

11. Lee DS, Green LD, Liu PP et al. Effectiveness of implantable
defibrillators for preventing arrhythmic events and death:
a meta-analysis. J Am Coll Cardiol, 2003; 41: 1573–1582.

12. Cygankiewicz I, Gillespie J, Zareba W et al. Predictors of long-
-term mortality in Multicenter Automatic Defibrillator Implan-
tation Trial II (MADIT II) patients with implantable cardio-
verter-defibrillators. Heart Rhythm, 2009; 6: 468–473.

13. Law MR, Watt HC, Wald NJ. The underlying risk of death after
myocardial infarction in the absence of treatment. Arch Intern
Med, 2002; 162: 2405–2410.

14. Goldberg RJ, Gorak EJ, Yarzebski J et al. A communitywide
perspective of sex differences and temporal trends in the inci-
dence and survival rates after acute myocardial infarction and
out-of-hospital deaths caused by coronary heart disease. Cir-
culation, 1993; 87: 1947–1953.

15. Yap YG, Duong T, Bland M et al. Temporal trends on the risk
of arrhythmic vs.non-arrhythmic deaths in high-risk patients
after myocardial infarction: a combined analysis from multi-
centre trials. Eur Heart J, 2005; 26: 1385–1393.

16. Hauser RG, Hayes DL, Epstein AE et al. Multicenter experi-
ence with failed and recalled implantable cardioverter-defibril-
lator pulse generators. Heart Rhythm, 2006; 3: 640–644.

17. Ellenbogen KA, Levine JH, Berger RD et al.; Defibrillators in
Non-Ischemic Cardiomyopathy Treatment Evaluation (DEFI-
NITE) Investigators. Are implantable cardioverter defibrillator
shocks a surrogate for sudden cardiac death in patients with
nonischemic cardiomyopathy? Circulation, 2006; 113: 776–782.

18. The Antiarrhythmics versus Implantable Defibrillators (AVID)
Investigators. A comparison of antiarrhythmic-drug therapy
with implantable defibrillators in patients resuscitated from
near-fatal ventricular arrhythmias. N Eng J Med, 1997; 337:
1576–1583.

19. Connolly SJ, Gent M, Roberts RS et al. Canadian implantable
defibrillator study (CIDS): a randomized trial of the implant-
able cardioverter-defibrillator against amiodarone. Circulation,
2000; 101: 1297–1302.

20. Kuck KH, Cappato R, Siebels J et al. Randomized comparison
of antiarrhythmic drug therapy with implantable defibrillators
in patients resuscitated from cardiac arrest: the Cardiac Arrest
Study Hamburg (CASH). Circulation, 2000; 102: 748–754.

21. Moss AJ, Greenberg H, Case RB et al. Long-term clinical course
of patients after termination of ventricular tachyarrhythmia by
an implanted defibrillator. Circulation, 2004; 110: 3760–3765.

22. Carroll DL, Hamilton GA. Quality of life in implanted cardio-
verter-defibrillator recipients: the impact of a device shock.
Heart Lung, 2005; 34: 169–178.

23. Duru F, Buchi S, Klaghofer R et al. How different from pace-
maker patients are recipients of implantable cardioverter-
-defibrillator with respect to psychosocial adaptation, affec-
tive disorders, and quality of life? Heart, 2001; 85: 375–379.

24. Nanthakumar K, Dorian P, Paquette M et al. Is inappropriate
implantable defibrillator shock therapy predictable? J Interv
Card Electrophysiol, 2003; 8: 215–220.

25. Exner DV, Pinski SL, Wyse DG et al.; AVID Investigators. Elec-
trical storm presages nonsudden death: the Antiarrhythmics
Versus Implantable Defibrillators (AVID) trial. Circulation,
2001; 103: 2066–2071.

26. Huang DT, Traub D. Recurrent ventricular arrhythmia storms in
the age of implantable cardioverter-defibrillator therapy:
a comprehensive review. Prog Cardiovasc Dis, 2008; 51: 229–236.

27. Przybylski A, Derejko P, Iwanek M et al. Jedenastoletnia ob-
serwacja pacjenta z przebytym rozległym zawałem serca, niską
frakcją wyrzucania oraz nawracającymi częstoskurczami ko-
morowymi. Rola kardiowertera-defibrylatora i wybiórczej
ablacji. Kardiol Pol, 2006; 64: 758–762.

28. Kleemann T, Becker T, Doenges K et al. Annual rate of trans-
venous defibrillation lead defects in implantable cardioverter-
defibrillators over a period of > 10 years. Circulation, 2007;
115: 2474–2480.

29. Ellis CR, Rottman JN. Increased rate of subacute lead compli-
cations with small-caliber implantable cardioverter-defibrilla-
tor leads. Heart Rhythm, 2009; 6: 619–624.

30. Gepner K, Przybylski A, Maciąg A et al. Causes of redo proce-
dures in patients with an implantable cardioverter-defibrilla-
tor-long-term follow-up results. Kardiol Pol, 2007; 65: 893–898.

31. Lin G, Nishimura RA, Gersh BJ et al. Device complications
and inappropriate implantable cardioverter-defibrillator shocks
in patients with hypertrophic cardiomyopathy. Heart, 2009;
95: 709–714.

32. Gould PA, Krahn AD; Canadian Heart Rhythm Society Work-
ing Group on Device Advisories. Complications associated with
implantable cardioverter-defibrillator replacement in response
to device advisories. JAMA, 2006; 295: 1907–1911.

33. Knops P, Theuns DA, Res JC et al. Analysis of implantable
defibrillator longevity under clinical circumstances: implica-
tions for device selection. Pacing Clin Electrophysiol, 2009;
32: 1276–1285.

34. Greenberg SM, Epstein AE, Deering T et al. A comparison of
ICD implantations in the United States versus Italy. Pacing Clin
Electrophysiol, 2007; 30: 1427.



www.kardiologiapolska.pl

1029

Adres do korespondencji:Adres do korespondencji:Adres do korespondencji:Adres do korespondencji:Adres do korespondencji:
dr n. med. Maciej Sterliński, Instytut Kardiologii, ul. Spartańska 1, 02–637 Warszawa, tel/faks: +48 22 343 40 50, e-mail: msterlinski@poczta.onet.pl
Praca wpłynęła:Praca wpłynęła:Praca wpłynęła:Praca wpłynęła:Praca wpłynęła: 02.02.2010 r. Zaakceptowana do druku: Zaakceptowana do druku: Zaakceptowana do druku: Zaakceptowana do druku: Zaakceptowana do druku: 26.05.2010 r.

Ponad 10 lat ze wszczepialnym kardiowerterem−
−defibrylatorem — obserwacja odległa 60 chorych

Maciej Sterliński, Andrzej Przybylski, Katarzyna Gepner, Paweł Syska, Aleksander Maciąg, Michał Lewandowski,

Ilona Kowalik, Mariusz Pytkowski, Ewa Sitkowska−Rysiak, Jerzy Lichomski, Hanna Szwed, Zygmunt Sadowski

Instytut Kardiologii, Warszawa

S t r e s z c z e n i e

Wstęp: Historia przezżylnych wszczepialnych kardiowerterów-defibrylatorów (ICD) w Polsce sięga 15 lat. W związku
z coraz większą powszechnością ICD korzyści i komplikacje tej metody są istotne i coraz lepiej poznane dzięki wieloletnim
obserwacjom chorych.

Cel: Celem pracy była analiza obserwacyjna przeżywalności, skuteczności i powikłań metody u chorych leczonych ICD
w okresie co najmniej 10-letnim.

Metody: Analizie poddano 60 pacjentów z ICD wszczepionym w latach 1995–1999.

Wyniki: W badanej grupie było 42 mężczyzn (70% M) i 18 kobiet (30% K) w wieku 50,6 ± 16,4 roku. U 59 osób ICD
wszczepiono w ramach profilaktyki wtórnej nagłego zgonu sercowego (SCD). U 38 (63,3%) pacjentów (34 M, 4 K) stwier-
dzono chorobę wieńcową (CAD); pozostali chorzy byli bez CAD (non-CAD). Choroba wieńcowa występowała u 89,5% M
i u 10,5% K (p < 0,0001). Średni czas obserwacji wynosił 75,4 ± 34,7 miesiąca. W obserwowanej grupie zmarło 22 chorych
(37%; 19M, 3K). Śmiertelność w pierwszym roku obserwacji wyniosła 6,7%. U 3 chorych zgon miał charakter nagły. Zgony
występowały znamiennie częściej u mężczyzn niż u kobiet: 45,2% v. 16,7% (p < 0,005). W grupie chorych z CAD śmiertel-
ność była większa niż u pozostałych: 50% v. 13,6% (p < 0,005). Skuteczne interwencje w strefie migotania komór (VF)
wystąpiły u 35 (58%) chorych, a w strefie częstoskurczu komorowego (VT) — u 26 (43%) osób. Średnia interwencji na rok
obserwacji wynosiła 3,7 dla VF i 0,6 dla VT. Powikłania wystąpiły łącznie u 27 (45%) osób, w tym u 5 (8%) pacjentów,
u których nie wystąpiły interwencje ICD. U 4 osób zanotowano dwa różne rodzaje powikłań, u 1 osoby — trzy różne rodzaje.
U 15 (25%) chorych wystąpiły nieadekwatne wyładowania, u 11 (18%) pacjentów — burza elektryczna. Infekcje ICD stwier-
dzono u 3 (5%) osób. W okresie okołozabiegowym po pierwszorazowym wszczepieniu wykonano 4 repozycje elektrod —
u 3 chorych w celu zapobieżenia nieadekwatnym wyładowaniom z powodu nadczułości załamka T oraz u 1 chorego
z dyslokacją elektrody. U 4 chorych z uszkodzeniem elektrod wszczepiono nowe elektrody. U 4 chorych z epizodem burzy
elektrycznej lub nieadekwatnymi wyładowaniami ICD (1 M CAD, 1 M non-CAD, 2 K non-CAD) wykonano ablację podłoża
arytmii prądem o wysokiej częstotliwości. W trakcie obserwacji u 10 chorych (17%; 6 CAD, 4 non-CAD) nie zanotowano
żadnego incydentu klinicznego — ani terapii ze wszczepionego urządzenia, ani powikłania lub działania niepożądanego,
z wyłączeniem planowych wymian ICD.

Wnioski: 1. Spośród osób z automatycznym ICD wszczepionym ponad 10 lat wcześniej 75% chorych doświadczyło ade-
kwatnej terapii złośliwej arytmii komorowej. 2. W obserwowanej populacji powikłania i działania niepożądane terapii za
pomocą ICD dotyczyły prawie 50% chorych, z czego u 8% powikłania wystąpiły u osób bez interwencji urządzenia. U 17%
pacjentów nie wystąpiły ani interwencje, ani efekty niepożądane stosowanej metody.

Słowa kluczowe: wszczepialny kardiowerter-defibrylator, obserwacja długoterminowa, przeżywalność, adekwatne
i nieadekwatne interwencje, powikłania
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