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ABSTRACT

Background and Objectives : The Implantable Cardioverter—Defibrillator (ICD) has become the standard treat-

ment for patients with life—threatening or potentially life—threatening ventricular tachyarrhythmia. The purpose

of this study was to evaluate the various clinical outcomes and courses of patients with ICD implantation from

the perioperative period to the follow—up period. Subjects and Methods : We evaluated 12 patients (M : F=11 : 1)

who underwent ICD implantation between October 20, 1999, and August 30, 2003. Clinical characteristics and

adverse events were monitored and recorded from the in—hospital period to the follow—up period. Only one

patient received dual chamber ICD. Results : The mean age of the patients at implantation was 5613 years.

The average duration of follow—up was 17.9+10.9 months. During the initial perioperative period, there were

8 events in 5 patients : ventricular lead dislodgement (n=1), electrical storm (n=1), difficulty in inserting ICD

lead (n=1), appropriate shock (n=1), high DFT (Defibrillation Threshold, n=2), and hematoma (n=2). During the
follow—up period, there were 6 events in 5 patients : atrial lead dislodgement (n=1), exchange of generator (n=1),
upgrade to ICD with biventricular pacing (n=1), electrical storm with inappropriate shock (n=1), electric storm
with appropriate shock (n=1), and appropriate shock without electric storm (n=1). Conclusion : We found that

the clinical courses and outcomes were complex and varied from the perioperative period to the follow—up
period. Thus, the therapeutic modality should be adjusted to individual and specific clinical circumstances.
(Korean Circulation J 2004;34(4):395-404)
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Table 1. Clinical characteristics of patients

oo Ageles D SO, e
1 58/M  Near syncope IHD. s/p PCI 35
2 50/M Syncope  HCMP 35
3 75/M Syncope  ARVD 78
4 49/F Syncope  IHD.s/p CABG 35
5 72/M Syncope IHD 25
) 61/M Dyspnea IHD 35
7 40/M  Cardiac arrest HCMP 33
8 40/M Syncope NICMP 43
9 48/M Palpitation  HCMP 40

10 51/M  Cardiac arrest Normal heart 62

1 61/M  Palpitation 'HD";(/) ‘;:g;re 20

12 70/M Syncope IHD 25

EF: ejection fraction, IHD: ischemic heart disease, PCI:
percutaneous coronary intervention, HCMP: hypertro-
phic cardiomyopathy, ARVD: arrhythmogenic right ven-
fricular dysplasia, OMI: old myocardial infarction, CABG:
coronary artery bypass graft, NICMP: non-ischemic car-
diomyopathy
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Table 2. Characteristics of spontaneous ventricular tach-
yarrhythmias

Patient Type Rate Morphology te'\r/\n?i(rjwz f?ofn
1 VF 220 ub DC shock
2 SMVT 180 RBBB+RAD DC shock

NSMVT 120 LBBB+RAD
3 NSMVT 160  RBBB+RAD Sfeorrr:ﬁg‘:‘lgr‘f
4 SMVT 150 LBBB+LAD DC shock
5 NSMVT 150  LBBB+LAD Stpe ‘ﬂf\g‘;g;’s
6 SMVT 180 RBBB+RAD DC shock
7 VF 250 ub DC shock
8 SMVT 200  RBBB+RAD DC shock
9 SMVT 150 RBBB+LAD DC shock

10 VF 200 ub DC shock

11 NSMVT 150 LBBB+RAD IV amiodarone

12 SMVT 170 RBBB+RAD DC shock

VF: ventricular fibrillation, DC: direct curent, SMVT: sustai-
ned monomorphic ventricular tachycardia, NSMVT: non-
sustained monomorphic ventricular tachycardia, UD:
undifferentiated, RBBB: right bundle branch block, LBBB:
left bundle branch block, RAD: right axis deviation, LAD:
left axis deviation, IV:infravenous
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17 AR ] Fejef Zektk(Table 3).
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Table 3. Characteristics of induced ventricular tachyarrhythmias during electrophysiologic study

Patient Type Rate Morphology Induction mode (msec)* Terrr:gwggon
1 VF Not available
2 SMVT 160 RBBB+RAD Burst pacing
170 RBBB+LAD Burst pacing
102 LBBB+RAD 500/350, 500/340, 400/280/250 Burst pacing
3 SMVT 226 RBBB+RAD 400/310/300/280 Spontaneous
4 SMVT 160 LBBB+NA 400/260/230/210 Burst pacing
5 SMVT 253 LBBB+LAD 400/240/230/210 DC shock
6 SMVT 177 RBBB+RAD 400/260/250/230, 400/250/240/230 DC shock
7 VF Not available
8 SMVT Not available
9 SMVT 210 RBBB+LAD 280/270/260 Burst pacing
10 VF 200 500/250, 500/240/220 DC shock
11 SMVT 180 LBBB+RAD 500/290/280/250 DC shock
12 SMVT 150 RBBB+RAD 400/250 DC shock

SMVT: sustained monomorphic ventricular tachycardia, VF: ventricular fibrillation, RBBB: rght bundle branch block,
LBBB: left bundle branch block, RAD: right axis deviation, LAD: left axis deviation, NA: normal axis. *: cycle length of

programmed ventricular stimuli
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=ik

A& DA DETS] e 15.4+1.4 Jo|Sit) 2%
AAAES] H 7] (cycle length) & 224.5+24.6
msecth. 129 ZF 875(66.7%) & #AtelA T wave
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fibber 2 A5 ko] FEUTHTable 4). 44
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Table 4. Parameters during ICD implantation

Patient DFT Mode Qf VF CL of VF
(Joules) induction (msec)*
1 24
20 T wave shock 185
2 15
15 T wave shock 245
3 15 T wave shock 255
4 15 T wave shock 230
5 15 T wave shock 220
6 15 DC fibber 250
7 15 Twave shock 250
8 >35 Twave shock, DC fibber  Failed
>35 DC fibber 250
9 15 DC fibber 230
10 15 DC fibber 210
11 15 T wave shock 205
12 15 T wave shock 190

VF: ventricular fibrillation, DFT: defibrillation threshold, DC:
direct current. =: cycle length
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S AlE okt o] gxlollME e AAER AT
F2] 30| o} passive ICD FEE 9414 5o

YA oY 2 o] R o} active ICD FFES

ARgato] A el SIAAIZITE Al F 9FEA
Fglell GFo] sl o5 FH EFe AAsislen

ol @Fo] thil et

| eo} HA39,
g A BT MRS A

0.44+0.24 VI R

Events (=)

ICD implantation

N: number of patients

Reverse polarity, electrical storm, high DFT,
appropriate shock (patient 1)
n=1 Hematoma (patient 5)
High DFT, failed implantation (patient 8)
n=1 Ventricular lead dislodgement (patient 9)
n=1 Active ICD lead, hematoma (patient 11)

Fig. 1. Clinical events during perioperative periods. DFT: defibrillation threshold, ICD: implantable cardioverter defibrillator.
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Table 5. Characteristics events during follow-up period

Aol Hx Al 1d 2709 & ALE7)E AlE
AL 1 o] AAPRA] v g glo] 9 A%
Folck

AN A A= TR ICD Alss vl H
A 2lFeln A B2 7 =2 s5Rlo] tﬂ‘%‘iﬁ]
A3 21 =) A3k AsiA] eRdellA fldsila
22 Z24ks 5214717] )8l biventricular pacing
0] 9l ICDE WAA &S Witk 1 3 A%-d &
&e 1ol T AsFo|th

Ay AR = Al gk & H, 2GEr] % ol
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Al g3l AAE AAE AL o 1xENE A
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B2 AREE & oA "Gt webA, ICD 715

1, ﬁrﬂ 71 SFe] lofA Sl Autd
71245 2EsHA| Sl

obF Wl A b= AlE TE FHE BV oR
Sholl 5~73]9] Aalnido] wAE g, ICDl| Wdd
7=l olahel AR 27] WACIN AR AL A
AFAQ AF7A7] AMEo R T&Fo7 AsE
% Qlgirk. olF B-AuAZ Fojsigtort o)
JaEo] WAste] Al elste] 1A 7 2h
= 123]914 203, AHA A5 6304 1232
S7MIFTE 7L F 5] ICD shocke] g5 o] 715 3
E A ks whe Aanio] 28 (Anti—Ta-

o r|r
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d
e o =

=
Al
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Patient Ep{j?/?/ii i lrgpp%%%gg ATPT Clinical events F(Om”g:lwvf_hi?
1 0 0 0 0 47.5
2 2/0 2/0 0 Atrial lead dislodgement 23.0
3 23/0 1/0 22 Prolonged charge fime 26.6
4 0 0 0 0 21.1
5 0 0 0 0 18.8
6 2/0 0 2 Biventricular pacing 14.8
7 0 0/4 . Inoppro.priofe shock 130

electrical storm
8 0 0 0 0 12.3
9 5/5 10/0 0 Electrical storm 11.6

10 0 0 0 0 12.3

11 0 0 0 0 8.3

12 0 0 0 0 4.7

ATP: anti-tachycardia pacing. *: number of sustained ventricular tachycardia/ventricular fibrillation, 1: number of
appropriate shock/inappropriate shock, ¥ : number of ATP episodes
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Events (-)

n=7

ICD implantation Atrial lead dislodgement, slow VT, appropriate

shock (patient 2)

Prolonged generator charging time, appropriate

Events (+) n=1| shock (patient 3)

Upgrade to ICD with biventricular pacing (patient 6)

Electrical storm (+), Inappropriate shock (patient 7)

N: number of patients
Electrical storm (+), appropriate shock (patient 9)

Fig. 2. Clinical events during follow-up periods. ICD: implantable cardiorerter defibrillator, VT: ventricular tachycardia.
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