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"If you suddenly get the urge to kick it, press the call
button immediately”
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‘Background

* 3 Million North Americans living with CIEDs
* 250,000 devices implanted each year

* Increasing dramatically due to the aging population

* Profound impact on morbidity and mortality




With Great Power

Comes Great
Responsibility
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Jacob et al., Europace 2011, 13: 1222-1230
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Which of the following is NOT an indication
for magnet placement on a CIED?

A. Assessment of battery status in a pacemaker
. Inappropriate ICD shocks due to a lead fracture.

. Inappropriate ICD shocks due to rapid atrial fibrillation
. Dependent ICD patient requiring thoracic electrocautery

. Termination of pacemaker mediated tachycardia




Magnet Indication

PPM +O =

ASYNCHRONOUS PACING

I1CD +O=

TACHY RX OFF




Indications forIVlagnet Appli-catio/n

EMI is anticipated
PERIOPERATIVE / ELECTROCAUTERY
Extracorporeal shock-wave lithotripsy
Therapeutic radiation
RF ablation
TENS units

Electroconvulsive therapy

Therapeutic
PMT intervention
Inappropriate therapies (ie.
Lead fracture, cross-talk /
far-field sensing, non life-
threatening arrhythmias etc)
Palliation

Device Troubleshooting

1. Battery status
2. Capture threshold
3. Device identification
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‘Electrocautery and CITEDs™

* Inappropriate CIED
sensing of EMI

No effect

Inhibition

Tracking (rapid
pacing)

ICD therapy (ATP or
shocks)

Ave A Rat
Ave V Rat

wil-al templ
st-attempt

* Physical damage or Schulman et al., Anesth Analg 2013;117, 422-7
reprogramming




Perioperative Manage ment——

The Heart Rhythm Society (HRS)/American Society of
Anesthesiologists (ASA) Expert Consensus Statement on the
Perioperative Management of Patients with Implantable

Defibrillators, Pacemakers and Arrhythmia Monitors: Facilities
and Patient Management

Crossley et al., Heart Rhythm 2011, 7:1114-54

Society Position Statement

Canadian Cardiovascular Society/Canadian
Anesthesiologists’ Society/Canadian Heart Rhythm
Society Joint Position Statement on the Perioperative
Management of Patients With Implanted Pacemakers,
Defibrillators, and Neurostimulating Devices

Healey et al., CJC 2012, 28:141-154



CIEDs and Surgery

Table 2. Recommended minimum CRD data collection for
perioperative assessment

Device type, manufacturer, model

Is the device or lead under recall or advisory?

Date and hospital of implant and date of most recent follow-up
Follow-up clinic and physician

Minimum anticipated battery longevity

Pacing dependency, pacing mode, and rate-modulation sensor

Recent activity: atrial and ventricular pacing activity, VT, and VF
detection

Response to magnet (eg, asynchronous pacing, suspended tachycardia
detection)

Expected response to magnet removal (eg, resume original settings, other)

CRD, cardiac rhythm device; VF, ventricular fibrillation; VT, ventricular
tachycardia.

Healey et al, CJC 2012, 28:141-154
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Perioperative-Magnet-Use-=

Identify patient has CRD

Determine patient “dependency”
Estimate likelihood of EMI depending on (1) nature of CRD and (2)

Estimate likelihood of CRD complications
Develop collaborative plan to minimize risk
Consider referral to higher-acuity institution in selected cases

Jacob et al., Europace 2011, 13: 1222-1230
Greater Probablity for EMI:

* Anatomical considerations (above > below the umbillicus)
<15 cm from the CIED or leads
Monopolar > Bipolar cautery
Long (> 5 seconds) or frequent (< 5 seconds in between bursts) of cautery
Unipolar leads or bipolar leads programmed to unipolar
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Contraindication to Périoperative

Magnet Use

* NOT accessible and visible

* Poor positioning - Prone or lateral

* CIED is in the surgical field

* Magnet response to the CIED is not known
* Low battery

* Pacer dependent ICD patients




Guidelines for Peri-op Magnet Use

MINIMAL / NO SIGNIFICANT / UNAVOIDABLE
ELECTROCAUTERY ELECTROCAUTERY

DEPENDENT NON-DEPENDENT

Pacemaker NO changes to Consider MAGNET Synchronous mode

programming (if not reprogram to (at physiologically

asynchronous pacing)* acceptable rate)

. : Synchronous mode
Brady Function NO changes to Consider Y
5 REPROGRAMMING to (at physiologically

of ICD programming .
asynchronous pacing acceptable rate)

Tachy Function NO changes to Use MAGNET

of ICD rogrammin
progta 5 (if not reprogram to disable tachy therapies)

*Biotronik has a Noise Mode and does NOT require any action for dependent patients.




A.

"

Atﬁcenter, how woumou manage a
pacemaker dependent patient undergoing total
knee replacement with monopolar electrocautery?

No treatment needed

Synchronous pacing, but reprogram the lower rate and
turn off rate response

. Magnet on device

. Reprogram to asynchronous pacing
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Which is the most correct position-of

__——

applying a ring magnet on an ICD?

D.

E. IT DEPENDS




IMlagnet Position—

Jacob et al., Europace 2011, 13: 1222-1230
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Magnet Response

PPM +O =
ASYNCHRONOUS PACING

ICD +O=

TACHY RX OFF

WHAT ARE THE UNIQUE CONSIDERATIONS?




\I\@ IS a potentialresponse of a=
magnet on a pacemaker?

A. A DDD pacemaker will pace DOO

. A dual chamber pacemaker programmed in VVI mode
will pace VOO

. A device programmed in AAI <==> DDD mode will
pace DOO

. Synchronous pacing

. All of the above




Magnet Responsesin.PPMs =

Boston Scientific Medtronic St. Jude Medical

oEGM oTMT Modet oEGM (records EGM)
§ p eBattery Test ("except Enrythm) eBattery Test + EGM

eBattery Test
oOFF eMagnet Mode «OFF

v v v

ECG Response ECG Response ECG Response

No Yes No Yes No
v | 7 v
o g;;;leled Battery o[EJg;ilgted Battery  *EGM <Ssec sDepleted Battery
5 - sEOL 7
T
+EGM mode BRLT™  oEGM Mode
AV Delay-100ms and «OFF

3rd beat @ 50%

4 - -
Asynchronous* Asynchronous* Asynchronous*
DOO / ACO / VOO DOO / ADO 1 VOO DOO / AOO 1 VOO

-

Yes

..

BOL 100
BOL

BOL | 98.6

Battery Status




Magnet Response.«in.PPMs ==
B ,Totrﬂ Sorin (LA medical)

eAsynchronous
eSynchronous
eAuto

A

ECG Response ECG Response

|
Yes No Yes No
\ 4 ‘ v
e«Depleted Battery +Depleled Battery
s«Synchronous *OFF
Mode
Capture / Rate
test upon magnet

v v removal.
Asynch*/Synch/Auto Asynchronous*
DOO /ADO I VOO DOO /AOQ / VOO
;'Asynchtooous - 90 bpm .
' Synchronous - pacing
preprogrammed at Lower Rate

Lm..
| Auto <10 Asynch events al

| 90, then returns 10 sync mode

Asynchronous - 80 bpm
Synchronous - pacing

f‘:‘p{?gamm ?t‘:::;rer Rate EurOpaCG 201 1 ) 13
Auto «10 Asynch events al 1222‘1230

80,then returns 10 sync mode
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How-do you know-if"a magn—e—tﬁiS"'/

appropriately applied to an ICD?

. A sustained alert tone is heard

. An intermittent beep is heard p
. Asynchronous pacing -
. There is no way to know ‘ .

. It depends (all of the above are possible)




ICD Magnet Application-——==""
MAGNET =TACHY Rx SUSPENDED

DEVICE RESPONSE

Boston Scientific * NN BN B . I B B

Tachy Rx ON but Tachy Rx OFF s s = =
Supressed Toggle Mode

Medtronic* I N N S . I=I=IIII

All Clear Tone Low Urgency High Urgency
St. Jude No Audio

Biotronik No Audio (must reapply after 8 hours)

Sorin No Audio. Pacing at 80-96 bpm (no change in pacing mode)

* If NO tone heard = magnet position, battery depleted, wrong manufacturer
Jacob et al., Europace 2011, 13: 1222-1230




'Boston/ Guidant-Toggle-mod —

2. Remove for 10 seconds (2 ft from device)

l 1. APPLY Magnet for 30 Seconds i
3. REAPPLY Magnet to test

BOSTON SCIENTIFIC /GUIDANT MODELS - TOGGLE MODE

Toggle mode available PRIZM 1 (1850-1853, 1857-1858), PRIZM 2 (1860-1861)
VITALITY 1 (T125, T127, T135)

NO Toggle mode VITALITY 2 (T165, T167, T1y75, T177, T180, A135, A155)
CONFIENT (Eo30), TELIGEN (Euo)
COGNIS (Nu8, Nug), LIVIAN (Hz220, H225, H227, H229)
INCEPTA (E160-163), PUNCTUA (Eo50-053)
ENERGEN (E140-143)

Software patch to CONTAK RENEWAL 1 - Hi3s
“inactivate” Toggle CONTAK RENEWAL 3/4 - Hiyo, Hi75, H177, Hi79
mode CONTAK RENEWAL 3RF - H210, H215, H217, H219
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A patient receives an ICD shock dué to
electrocautery despite magnet application.
These are potential explanations EXCEPT?

. The patient is obese

. Store EGM mode was turned ON 3 months ago
. Magnet is not in the correct position

. Magnet mode is OFF

Low battery status
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e St. Jude (right
NORMAL / IGNORE

* Boston / Guidant (below) |
ON / STORE EGM / OFF | e

Slope 8 —— d

L B8 YROMANS, PETER
Current™ DR RF

[ Basic Operation
1

Sensor Passive | Max Sensor Rate 100 bpm

>

Measured dute: nfa

Magnet Response Ignore

V. Noise Reversio
Mode

Episadal Pacing

VT 160 min ' ( 375 ms ) VF 200 min ! ( 300 ms )

ATP1 T QUICK CONVERT™ ATP og)
Number of Bursts -‘z Shock 1 ii’ |

Additional 41 | Shocks 6

SHOCK (ALL SHOCKS)

RV ATP Amplitude [___m v Wavefarm Biphasic
RV ATP Pulse Width 1 a ms Committed Shock
LV ATP Amplitude — Y Lead Polarity
LV ATP Pulse Width Lta] ms Shock Lead Vector

MAGNET AND BEEPER
Magnet Response Inhibit T'h_n.le'x-’ Magnet Response

Beep During Capacitor Charge T f — O" : i

Store [dM’ —

Noumber of Bursts

ATE Time- out

-’,’ ATP Details

Shack 1

V-Tachy Therapy Setup

Shack 2

Shock §

.
% Disable Therapy

Reports lnterrogatg'_ f




Magnet Mode OFF =

e Boston / Guidant

 Store EGM  Electrocautery mode
e 2 min beore, 1 min after e Magnet has no effect

e Resets to mode

after one stored EGM OR
after 60 days

Mode
Lower Rate Limit
Max Sensor Rate
Ventricular
Pulse Width Electrocautery Protection is active.
Amplitude
Re?ract ory t i Tachy Hode Off-Electrocautery
Brady Mode Voo

¥Post-shock Dela

g Lower Rate Limit 58 min-1
*Affects Normal and Post-shock %

Sensor

Cancel Electrocautery Protection |

Cancel

Quick Brady
Check arameters J Parameters

System Quick Tachy Brady Setup Therapy Diagnostic EP ]
Summary Check Parameters | Parameters History Evaluation Test p|




‘Caveats to Magnet Application

1. Improper magnet position
ICDs - Boston / Medtronic (Alert), Sorin (96-8o bpm)
Submuscular implants and obese patients

2. Magnet swtich is OFF

ICD - Boston / SJM
PPM - BOS, SJM, Biot, Sorin
3. Low battery voltage
Unpredictable at EOL
4. Magnet Reapplication
Biotronik devices (after 8 hours)




ThefFuture — —

* MRI Conditional devices - "MRI mode"
« Medtronic — SureScan overrides magnet mode
 Biotronik - Pro MRI mode overrides magnet mode

o Sorin (Kora 100) - Programmable during
monitoring window

e S-ICD
Alert:

Magnet Inhibits
Tachy Rx




SUMMARY — — B

* Magnet application on CIEDs remains a useful diagnostic
and therapeutic tool

* It can be used to prevent interaction with electrocautery
in selected patients

* The conventional response is for
pacemakers, and for ICDs

* Unexpected effects and adverse consequences can result
from improper magnet use or an incomplete
understanding of manufacturer specific magnet settings
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RATE ENHANCEMENTS

Rate Smoothing

PPM Magnet-Mode-OFF

PARAMETERS S o PACING AND SENSING g . TIMING
Mode Amplitude Pulse Width Sensitivity
- PVARP after PVC
pe > earc +
Lower Rate Lirmit min™2 L m Ve CE ki AV Dalay Down
- ™ Search AV 2
Maximurn Tracking Rate 3 min Sensing Method | - : — Maximum Pacing Rate
e Search Interval )

Maximum Sensor Rate min 1 LEADS Rate Hysteresis

ra——— . et " R ¥ = w
Paced AV Delay g‘ e Wl ®A Pace/Sense { / ! Blanking Hysteresis Offset min
Sensed AV Delay 220 300] ms BV Pace/Sense Search Hysteresis cycles

- |
A-Refractory (PVARP) ,_.._.J‘ 240 280] ms RATE ADAPTIVE PACING T ahnNolE o hiden Beactt
V-Refractory (VRP) ' 2500 ms = Minute Ventilation e Magnet Response Pace \s\n\'i Magnet Response

Vi ’ Noise Response Dool The Pace Async setting is used to cause the device to pace
Accelerometer Pass;\;;i BT ~ | asynchronously at the Magnet Rate when a magnet is applied
The Store EGM setting 1s used to enable an ambulatory patient
to store an episode when a magnet is applied
orel[ Pace Async |

r‘": w linung,
y ~’ Rate Enhancements,
Magnet, Noise
ey
" Store EGM |

Reports

Reports Interrogate [

Basic rate [bpm]

Night rate [bpm] UOFF Hysteresis [bpm]
Repetitive cycles

Night begins
Night ends Scan cycles
Magnet response

Maagnet response

Mode
Basic rate [bpm]

Night rate [bpm]




