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ICD Troubleshooting

Kee-Joon Choi, MD / Ji-Hae Yun, RN
Asan Medical Center, Ulsan University
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ICD Implantation in KOREA

New
Implantation

Replacement




High DFT during implantation

Oversensing




4d
-
("
Q.

E
o
O

==
)]

=
=
T

L
-

=
=)

- -

Lead position change

Shocking vector change

change

Polari




ICD’s shocking Vectors: Polarity change

\

Bi-Phasic
SVC coil “ON”

Tripod shock

%)

Dual coil - (

RV



Programmable Shocking
Vectors

Requires dual-coll system

SVC colil can be
programmed ON or OFF

SVC coil ON m

from the RV to can only



Waveform Programmability— Fixed Tilt (Biphasic)

Pulse width will adjust based on shock

fixed tilt

Vleading edge

trailing edge

pulse width is affected by impedance, impedance 1 then pulse width 1

Tilt = 50%
Charge to 400 V (approx 10 J)




Waveform Programmability— Fixed PW (Biphasic)

Fixed pulse width - shock therapy will be in volts
(a joules reference is provided)

Percent of the tilt and ar Pulse width optimization card

due to impedance k72| ok

Typical patient (T = 3,5 ms) (T=2ms) (T =15 ms)

R |P1(ms) | P1tilE | P2 (ms) | P2l |P1 {ms) | P2 (ms) | P1 (ms) | P2 (ms)

a0 35 b7% 35 b7% 3,0 1,5 4.0 4.0

a2 35 fid% 35 f4% 3,0 1,5 4.0 4.0

H 35 f2% 35 f2% 3,0 1,5 4.0 4.0

Initial 26 35 Rl an 54% 3,0 1,5 45 4.5

Voltage 3B | 40 | B3 | 35 3% | 30 15 45 | 45

(200\/) 40 a0 fil% 35 56% 3,0 1,5 45 45

22 | a0 | s9% | 30 | d9% | 30 | 15 | 45 | 45

M| a0 [sen | 30 [ 4| 30 [ 15 | s0 | 50

46 40 36% 30 46% 3,0 1,5 5,0 50

43 40 4% 30 45% 3,0 1,5 5,0 50

50 45 37% 30 43% 3,0 1,5 5,0 45

52 45 56% 30 42% 3,0 1,5 5,0 45

54 45 ad% an 41% 3,0 1,5 5,5 50

56 45 a3% an 40% 35 1,5 5,5 4.5

58 45 a2% an 30% 3.5 1,5 5,5 45

Gl 45 al% an 38% 3.5 1,5 5,5 45




2008.10.01 implant (H-CMP with 36J fail = with CS colil : 25J success
VT)

- 3



2009.08.10, D—CMP with SCD survivor 36J fail = with CS coil : 25J success




2009.08.11 (Post 1day)




2. Oversensing

T-wave oversensing

QRS double counting




T-wave oversensing
- shock on T = ventricular fibrillation induced

Case 1
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* Rhythm acceleration : VT->VF by ATP (anti-tachy pacing) or shock




Case 1

Atlas™ DR Model V-240. Serial 86959 Report DatefTime: 2 Feb 2005 121 4PM|
Battery and Charge Information Status. 2 Alerts
Implant Date 20 Dec 2004 Episodes with alert conditions [}
Battery Voltage 32V PMT Detections: &
Last Max Charge A

EE]
| ERI

Lead Analysis (Last session: 20 Jan 2005)
Atrium Ventricle
Capture Today 10V Today 10V

hre Lac i DIE\] Lact DTSN

Caused by = Today = 21mV
Decrease = Last session - 38mV

-
IItUde gh Voliage egriny ZU DeC 2008 o0l
Lead iImpedance Episode 1Feb 2005 400

Brady Diagnostics Summary Tachy Diagnostics Summary
Since 20 Jan 2005 1133 AM Since 20.Jan 2005 1133 AM

Pssnasasbe sl el s Ty
13

28 Jan 2005 1124 AM | Tach A



R wave trend during 2m

Decrease R wave amplitude Case 1
:12mv > 6mv > 3.8mv > 2.1mv
12{{ T— i ,;:::c..

10;




T-wave oversensing of Sinus rhythm Case 2

ii:jm; e (37 mvlcm £30my) EGM 2 \.rSerTe.rPaoei Slm\-'l:fn BIMV) - SweepSpeedZﬁClmmsﬂ
AE __J‘L‘ﬁ._..__
rlgger-b
X X w' x
1 F | i F I F 1 F
8 20 83 78 [
|672 |664 80 |60 |668
37 |277 |398 |273 |3 |277 |402 ) |281 |383 |281

R |R R |R R |R R |R IR

GM

A Ventricle

Today To Be Performed

T T T L | TN — T LEEtSESSiDn 10‘5‘"

1}
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T-wave ovsersensing
amplitude




How to resolve T-wave oversensing?

Special Sensing

XESBNBIINVIRY . i i i Automatic, Max 0.2 mV
V.Sense Refractory . 157 ms
V.Post-Sensed Threshold Start 50 %
V.Post-Sensed Decay Delay . Oms

Surface
ECG

EGM




EI

- IR L LR L (LA RS ok
Patient MOON, NEUING-JA Attas® DR Modet V-240, Serial 87319 Repert Date/Time: May 3, 2007 928 AM
Shock Waveform Stored EGM

Tachyarrhythmia Configuration

- Biphasic. Fixed Ti A Sense/Pace, 30 mV
“ R T V Sense/Pace, £ 89 mV
ec I a Se n First AMS Entry & Exit
50085 VF, SVT Timeout VT
ent Trigger

12 ntbrvas 12 ntervals ;:: "me o i svra VIINE Dipogs
e e | VT ATP
R R 7 T Output 75V, 10ms
|IATP x3 250 J{676 V) | BCL 85 % (Readaptive) :anon ms)
|100J428V) 360 4(801 V) | No Bursts 3 bursts
225 J(642 V) 360 J x4 (801 V) Stimut Bstimd
360 Jx2(B01V) Scanning o
| Ramp off
Timeouls | SVT Criteria
SVT Discrimination Timeout 40 sec (VF Therapy) | SVT Discrimination Dual Chamber
VT Therapy Timeout: VT for 50 sec VT.On
AF/AFI(V < A Rate Branch)
Morphology Passive (60 %. 5of 8)
Interval Stabiity On (80 ms), 12 intervals

AV Association Delta Passive (60 ms)

Special Sensing
A Sensitivity . Automatic, Max 0.2 mV

V. Sensitivity ~Automatic, May€0.3 m

A/V Post-Sensed Threshold Start . 50%f/625%*
A/V Post-Sensed Decay Delay i

AMS DDI | Post-Shock V. Output 75V, 18ms
Atrial Tachycardia Detection Rate 225 bpm | 267 ms
T

PVC Options on Special Sensing
PMT Options Passive [Detect S0bpm| | A Sensitivity

Ventricular Notse Reversion Mode Pacer Off | v sensitivity

Ventricusar S_ale!y Standby On | aAjv Post-Sensed Threshold Start

Episodal Pacing Mode DD! | Arv Post-Sensed Decay Delay

ial Functions
Capacitor Maintenance Charge Interval 1 month (800 V)
Ventricular Blanking 32ms




Special sensing program

e The Decay Delay holds the sensitivity threshold at the
starting value for a programmable amount of time




) B Special sensing program
Threshold start

e A percentage of maximum peak amplitude sensed during
the Sensed Refractory Period used to begin the linear decay

Max R-wave

| amplitude measured ‘ Threshold Start set to 50%

at 4 mV of measured R-wave

R wave is
Sensed

Ventricle
‘Sensed :

Refractory

50% 262.5%



QRS double counting of slow
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Case 3

617

= | Result.

Criteria did not apply.

Inltlal Diagnosis
Initial Diagnosis: Fib (292 bpm/205 ms)

Diagnosis occurred at initial detection, SVT

f\)vwvvv\/vv V V V

457 336 | [332 | |457 |a6g | [238] |445 | [254] [305 | |

R, R _Iﬂ.l?T RIR lRm RIR [RIR & RIg RIR 2ulml s 55

R!“l“l“l“l“l“I'*l'?"‘lﬂlﬂl l““]'?3 1 C Rl S
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QRS double counting Case 4

SR E ? F B Speed 250 mimeex |
Patient ByunBoo-Geum Atias® VR Model V-139, Serlat 83401 DatelTime Archived: Aug 16, 2006 1.59 PM f‘:‘“-‘. V Sensa/Pace (24 mVicm 367 my)  EGMIZL Can 1o Moring (3.7 miicm, £7.6 my) - Sweep Speed 200 mmisec
Epesode 2 of 2. Date/Time: Jul 19, 2006 256 PM Type: VF (Therapy aborted) Episode Duration: 0:18 | w—-ﬂﬁr———-ﬂ,-vw\_’-—‘j .n.__._._qﬂ,.___.ﬂﬁ..‘. = __1r|,._ - * w ‘ ﬂ
Alerts: 1
Initial Diagnasis: VF (SVT Discrimination is Off in this zone) i u W = 7 k- X X i X% TS
Time to Diagnosis: 10,50 sec CL 330 ms/181 bpm Hin-misiaingd spiixs | @ ] & ji @ | 8 | & | s J| & |
100 100 [ 100 100 100 32 o
| Theraj Results
24 = |B@1 648 | Is70 672 |T66 730 | Is78 |
r—lww.”-..ql”....‘i|m.;]...”.|..‘|n.|'.‘.“..1.,.Ln..“|-.|r...‘.‘..l..‘.|....‘.... —
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UVvY LU FCSUIVE ¢YRJ UUUUIC
counting?

Changing sensed refractory interval
Ventricular Sense Refractory 125ms ->157ms

Special Sensing

V.Sensitivity Automatic, Max 0.2 mV
V.Sense Refractory 157 ms
V.Post-Sensed Threshold Start 50 %

V.Post-Sensed Decay Delay ... .

L 4
®gummnnnns

Sensed

Refractory
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@ STJUDE MEDICAL Tachyeardia Diagnostic Summary Report Pagetol

Pallent Song Ock Hee Atlas™ VR Model V-198 Serial AROZA Regort Date/ Time: 11 Aug 2006 1214 PM

Episodal Diagnostics

Stored EGM Reoor

Atas™ JHMQ e

initial Diagnosis
Initial Diagnosis: Fib (196 bpm/305 ms)

Result:
Criteria did not apply.

Diagnosis occurred at initial detection; SVT

|328 |324 |s33

R R R

| lez3

IR |r
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|as2 [asz [637

| is8q

r
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!
X XX X X x
s |.s 11 | T1]

I |6&8 [287 [371 |617
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—
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Trigger—+

|344 | |



Decreased Impedance : 400Q > 2500 Case 5

PN cmecmmimimed P cormcsm moeesalii. -l AU B o PPN
vclicdscd R wave almnpiitud =7 9.:VIIl

Tl 1P
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t (RTM) Trends Report
Serml HRIZR F

Page 1of 2
193 Report Dase/Tme: 11 Aug 2006 1213 FM
L
L Implitude Ventricle
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Case 5

2005.7.24-The day of implantation 2005.8.12 Twiddler’'s syndrome




Twiddler’s syndrome




Twiddier’s syndrome

Twiddler’s syndrome is excessive

unintentional or intentional coiling and
knotting of the leads.

It may occur because of a large generator
pocket or loose, fatty subcutaneous tissue,
rotation or repeated flipping

lead fracture, insulation
breaks, or inappropriate shocks.



Oversensing cause of lead fracture Case 6

Trigger=
g s | & | .= | & | i [FIF|F|F| F |F| F |F|F|F] | F FJ
' mu 0 mo 0 05 64
|664 |641 (594 |703 |629 520 | |246]371 391 | | | | 453 | |234] | | |578 |29?|
IR R R IR R IR RR R R RRRRR R |R|R RIRIR R R IR

VY unipolar EGM

.l.J_IJ

i ....¢.|||||ul..__j._.ul...iln....I....4..|.I.n..-uai.Hu..Lu|.||.|...-I----|n--aJlI-ul-_--.JJun.l..uJu--l----l-ll-l uJ.uulu..-Iaiq:l---|-------Jl|llllll:.-_igu.”Hl:'l_l_::-.-.-a. i6
{“I‘W\\’WW \ MM

i i Initial Diagnosis

Lee, Dae-Woo, V-199

s | [NItIAI Diagnosis: Fib (230 bpm/260 ms)

1~ Result: Diagnosis occurred at initial detection; SVT
c e Criteria did not apply.

s | s |

100 100 00 00 00
|594 |s82 |602 609 |
R R R R R

sk ok ok e e ul 30 PPPUTTNOPL TR PRI FOPPY TOTNN PPPRU IR POV



Oversensing caused by lead fracture Case 6

= v

Episode Date/Time: 30 Nov 2005 0931 |
Template Date/Time: 25 Nov 2005 2344 |

4@Rs™ VR Model: \VV-199, Seriat 88012
Summary : Fib Detection

| Patient Lee. Dae-Woo
EGM 2 (0-24 sec)

1 T T [ T T ] 1
| |
Trar-b
] | s L 1|l s | |F | IFIF|F | S | s || | s |[FlF
87 100 0 O 0 1 490 0 O € 100 100 oo © 00 O
|734 | | 414 |512 | ! 719 |578 | 273|344 | [301
R R |RIR R IR RIRIR R R IR RIR R [RIR
il ...l...“ | 1 I 'S P FETes L | f'S TS T
10 14
et . e
R|IR[RIR|R|R| R |R | | | s | s |
605V RS
| |268]| | |738 |719 \s 0 |664 |664 |609 |
R|R|R|R|R RIR |R]| IR IR [3] R IR R
18 19 20 21 22
I'l ; o B JHEY T . LA
sttt bbbt e e mpsanu: MR, M.}

,MM v_v_' L A L A A 4 , luh ‘AJ
Initial Diagnosis:Fib (CL 285ms) ~ Diagnosis Time:

sl Therapy - ~ Results
skkkie ik | | Aborted Defib 20.0J (605V) Below Rate Detection (CL 560 ms

<!




ICD lead measure by PSA

Case 6

I e m sagfe, \
[ Rwave :| 2.6 /?.i',AL
| Theshed!| 20
4 \Ifﬂlﬂec{mcet >..w0¢:9\52,




Oversensing caused by lead insulation failure Case 7

. . chy Epssode Report Min, Chang-Geun, V- 166, Serial 79268 Epssods 58 of 61 Aug 21, 2007 530 PM Page2af2
@ ST JUDE MEDICAL Tachy Episode Report (Archive) Page 1l 2 * MJVU\._ “»-_.J —-ﬁ_w ._.»\U]J" ﬁ/-.___nb‘\. JJ URJ.LM._‘{F__
||||| M, Chang-Geun Atios® VR Modet V- 199, Seriat 79268 Date/Time Archived Aug 22 2007 804 AM
Episode 58 of 61 Date/Time. Aug 21, 2007 9.30 PM Type: VF (Therapy Delivered) Episode Duration: 0:34 — R | R ﬂﬁlﬁlﬁlﬁl ]R 1RR | F| F [FIF|F | 1 |r|5|5| a| |
> (] BFev
Initial Disgnosis: VI (SVT Discrimination is Off in this. zone) Alerts: 2
Time 10 Diagnosis: 10.75 sec GL 248 ms/244 bpm Al least one shock Lnsucoessiul 23 VT/VF epsodes in 24 hours Boo | j355 [2s8] | | | | [e9 238 | | 453 | [320 | | |234520 |10 | | | [238|s51 458
Therapy. Resulls R Rir R RIRIR RIRR R IRIR| R RIR RRR R R IRRRR R

Defib 260J (6TEV) VF 1}) m’\“\f\fﬁ\"/‘w\/"\,\/\
Defib 360 801V} Bedow Rate Detection (CL 465 ms)

e — Hﬁ“«‘r—%MW s

Lurm'l‘me HE . .
! QRIS (MRl WRRR R | | RRRIR | R RRIRLR R & RRRRRRR

Impedance
m«mnw ‘Gnm soms

[297 jen || [zasjss: |11 | lare 473  |44r || |zesfore |sos | 7zl | Jase | sz | | | || | |ese
RIrlR |R RIRR RIR IR Ir RirRlR R |r Rk Rkl RR [RIRRRRRR

/\'“mwf S wrWWw“MWWM

| F |F|F]
0 4900 O

523 |340 |590 |391 |695 |230| 387 | | | |414 |449 [348 555

R RIR R [RIRIR

MWWWWWN

_I_IJ_I_LLI'IJL
16




Decreased impedance : 560Q > 3059 Case 7

Decreased R wave amplitude : >12mv - 8.0mv

T —— - [~ VoI
Lead measurement by PSA =
2 278Q e :
de . va Sy R amplitude

V impedance

Lead Insu!

3510 Seriat 1BEB2 (3307 v6.422

Min Chang-Geun, V-189, Seriat 79268 Aug 23,2007 1108




Episodes data of Loose setscrew (CRT-D case)

Case 8

Aug 30, 2003 111730
G065 Softwrare Yersion 4.0
Copyright Madirome, Ine. 2000

Page 1

Lo Wen-Ryul 29038549
ICD Modal: InSyme ICD 7272
Sanal Humbss PJP2301875

VT/VF Episode #7 Report
Episode #7 - Aug 29, 2003 10:18:36

Les, Won-Ryul 20038543

Aug 30, 2003 111741

IS0 Moded: InSyne ICD 7272 9965 Softwars Version 4.0
Sarlal Number PUR230M187S Copyright Mednonic, ine. 2004
VT/VF Episode #7 Report Page 2
Parameter Setlings
VF On 300 ms {200 bpm}

WF

= 300 ms EVT = 240 ms

VT = 380ms

Episode Summary SVT Criteria Trigge od FvT via VT 340 ms {176 bpm)
- = By bon VT On 280 mz (158 bom}
| Charge Time 4.73 sec
TapY Soguance Dual Chamber SVT Criteria Ventricular SVT Criteria
0ne or move therapias aborted due to inability to confirm WF ar AEBAFIutter an VT Stabii o
ynchronize a CY therapy. Sinus Tach On e
VF Rx 1 Dafit Ernargy 0.0 -26.0 J Aboned Othor 101 SYTs Off
| Charge Time 4,73 s0c ST L it 390 ma
Episode Termination Lee, Won-Ryul 29038549 Aug 30, 2003 11 :”-:5.?
ICD Model: INSync ICD 7272 9959 Software Version 4.0
Serial Number: PJP230187S Copyright Medtronic, Inc. 2000
VT/VF Episode #7 Report Page 1
ID#  Date/Time Type V.Cycle LastRx Success  Duration
i Aug2910:1836 VF 210 ms {No Rx Delivered} 30 sec

20




EGM of noise sensing cause of Loose setscrew Case 8
Episode usually provoke by changing position

!

v
5
1 7%

F Rx 1 Defb

* Confirmed by manual manipulation
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Oversensing of physiologic but non-QRS signals
-- T-wave or oversensing ==) | Changing ventricular sensitivity
-- Myopotential oversensing |and sensing parameter

QRS double counting == | changing sensed refractory
-- Wide QRS complex interval

-- Low ventricular sensing signal during sinus rhythm
Mechanicai system maifunction

-- Lead dislodgement |-> Lead revision
-- Lead fracture

-- Lead insulation failure
-- Loose setscrew connection
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H R

2N l-
H O s H S O

'I' rference

High Intensity Electromagnetic Fields
TV/Radio transmitting towers (>100,000 volts)
Power plants/ power lines
Large generators

Heavy Electrical Equipment
Chain saw, Arc welding equipment
Electric steel furnaces

Industriai Magnets

Surgical/Therapeutic equipment
Electrocautery, RF ablation, TENS

Extracorporeal shock-wave lithotripsy
Therapeutic radiation, Heat Diathermy
MRI



Case 1

Patient Park Chang Sun

EGM 1 (0-24 sec) W%WWWW"’I""I" 'I"“I"“!""["" TTTTTM 1;(24-43 sec), 26 Oct 2006 0911 Page20f 2
' e A e
— Mmam»l'\rmmmmnmm»n‘rwww“mwimm .
—-lr - 5 | s | s | 1 IF] | F|F l.__LEEl)_
x x xx Trlgger-’ 7 |a7s 414 375 |3s5 | |22 |332 |336 (332 | |s5
—I‘Ffs'—'J‘T—‘%" X X X X X X v X X Vv X R R R R RR R R R RR
v L8 F L8 1 [FIl | TIF| T | F
R R B 98 62 ] o Mottt
LA
’ ‘ |332 |563 |355 |414 332 |238]|469 [316 | 367 (332 ||.
|R |R |R |R |R |R |R |R |R |R |R I |730 |27 641 707 | I€
1 ] R R R R [Rle
1y 1y V Unjpolar EG W“VW
® 332 | |3s3 a3z | i "'"wl"""""’"’ % a7 38 39 40
ROEE R ORL i \||1|\ﬁul\ﬂ|l||i|]| ........ fi i

,{Initial Diagnosis:Fib (CL 295 ms)

Episode 1 of 1: 26 Oct 20|
Diagnosis Time: 17.2

LT
]

L I

| Therapy

Defib 30.0J (740V)
Aborted Defib 36 0J (801V)

234535  [313 | 480 [295 |438 332 | 926 605 [313 |39

R R

R IRiR R ] R RR R IR

Results
Fib (hon-sustained)
Below Rate Detection (CL 725 ms)

N T ol P e




GI Bleeding > Argon plasma coagulation (APC)

Thermn-cnaaulahnn Theranv

Case 2

;J{I" T ﬂ TvI —_ -
Trlg',m;mfr-;fI

[ X X X XX XX X X X X XX X XXX XXXXX
F | [F| S [1FIF Lo i S I 1 |F |F|F]| |FIF |F|F| F
) 0 00 00 040 ar 0 00 52 00 00 00000 [
230/422 | |867 | |2686| |sas 434 | [781 1993 1356 | | | I645 | i
Fl
R [RR R RIR RRR R RIRR RIRIRIRIR [
|

LW

‘—-‘L‘\‘“——“‘V‘"—‘ I M‘J |’| LY. —-—* — |£ ,MMM - -l‘—-‘{-r—-"—'—.u“‘ﬂf‘— ‘\I‘L“\/“——'{\-ﬂf‘"—

II-WF"[_" B R

aRiR| s | W
1

| [a20 |1009 |1083

RRR R R

e A e e e
T . o #

RIRIR| R |

| 8

| | [RIR[RIR

| | |320 |22

R RRIR R

|480

IR

RIRIR [RIR |R]

jpolar,EGM




Unknown origin on the ship

Case 3

Page 1011

Brady Episode Report (Archive)
Atias® VR Modet \/-188, Seral 58561 Date/Time Archived Jun 28, 2007 1056 AM

@ ST JUDE MEDICAL
Pabent Jang chang Gun
Episode 1 of 1

Date/Time. Jun 7, 2007 6:06 AM Summary . Noise Reversion Exit

EGMIZ: Can to V-ring (131 mV//em, £10.6 mv)

R U S A i e i

@ 5T JUDE MEDICAL

Patient Jang chang Gun Atias® VR Model V-199, Serial 59581

Episode 10of 1 Date/Time: Jul 9, 2006 800 PM

EGM [ V Sense/Pace (111 m\om £89mV)  EGM@ Can 1o V-ring (162 mV/cm, £106 mv)

| e -4 8 | & | & | & . [: 3@

Brady Episode Report (Archive)

Summary . Nokse Reversion Exit

R i o

Page1of 1
Date/Time Archived Aug 16 2006 321 PM

| 5 5 5

T

|613 | |652 | |703

R IRIR IRIR

FEREE P P e

|793 |828

R IR

dadiiaalaii

I TIFETFISTRTI T Frew

16 7
3510P Serial 18682 (3307 v6.422)
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Noise Reversion Results:

Cessation of all Cessation of Detection counters
sensing forone charging and reset to at least 6
brady escape therapy delivery intervals
interval

Then normal sensing resumes



Shown Noise Reversion episodes Case 3

@ ST JUDE MEDICAL Tachy and Lifetime Diagnostic Summary Report (Archive) Page 10f2
Patient Jang chang Gun Arlas® VR Modet V-199, Serial 59561 Date/Time Archived Jun 28, 2007 10:56 AM

Diagnostic Summary (Since Last Cleared)
Diagnostics Last Cleared: Mar 22, 2007 10:45 AM

vT | VF |
320 ms
No Tachyarrhythmia Episodes Detected Off 188 bpm
[ T 1
High Voltage Charging I High Voliage Therapy Summary

No High Violtage Tachyarrhythmia Therapies Delivered
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Noise Reversions:

Ventricular:

Jang chang Gun. V-199, Seriat 59561 Sep 17. 2007 323 PM 16682 (3307 v6E422)




Case 4

Using a industrial grinder

Patient Park Chang Sun Atlas™ VR Model V-199, Serial 65818 Episode Date/Tme 23 Jun 2004 639 AM
EGM 1 {0-24 sec) Summary = Fib Detection Template Date/Time: 17 Jun 2004 523 FM Stored EGM Report Park Chang Sun_ V/-199 Seral (&"ls EGM 1 (24-46 $8c), 23 Jun 2004 630 AM Page 2 m
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4. Inappropriate shocks

Oversensing

A. Fibrillation with fast ventricular resp.

Sinus Tachycardia

Atrial Tachycardia




EGM of A.Fib with fast ventricular response

.5 tored EGM Roport

V-230HV Serial 33045 EGM 1 (24-49 sec) 28 Nov 2004 922
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Case 2
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Discrimination : dual chamber ICD

regularity, onset mode, morphology --
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5. Long charge
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EGM of Long charge time : 20sec
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> Long charge time-> high possibility of syncope,
difficult termination
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Possible Causes:
Capacitor(s) not reformed : reform-= re-check

“automatic reforming”

Battery depletion /Elective replacement point
Component failure (uncommon)

Battery Charge Time
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Stronger ICD lead than pacemaker...

Case 1 :09.9.30, raising threshold and pericardial
effusion |







