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ICD, Pacemaker Users: Beware of Interference

ARTICLES BY BRUCE JANCIN

Denver Bureau

SNowMmAass, CoLo. — Magnetic res-
onance imaging is by far the most prob-
lematic medical source of electromagnet-
ic interference with implanted cardiac
device function, according to Dr. William
H. Spencer III.

Other potential sources of interference
include radiotherapy, neurostimulators,
electrosurgery, radiofrequency catheter ab-
lation of arrhythmias, and lithotripsy. On
the other hand, here are some things de-
vice wearers often fret about but needn’t:
diagnostic x-rays, CT scanning, mammo-
grams, ultrasound, and most forms of
laser surgery, Dr. Spencer said at a confer-
ence sponsored by the Society for Cardio-
vascular Angiography and Interventions.

He shed light on sources of interference
that may affect implanted cardiac devices:
> Radiotherapy. The damage to pace-
makers and implantable cardioverter de-
fibrillators (ICDs) by radiotherapy is dose
dependent, cumulative, and permanent.
“You can fry the system circuitry,” said Dr.
Spencer, professor of medicine at the Med-
ical University of South Carolina, Charles-

ton. The radiation oncology center should
have protocols for avoiding direct irradia-
tion of the device, creating the greatest
possible distance between device and ra-
diation beam, and maximum shielding.
“If you have a
woman with breast
cancer and positive
nodes in the left ax-
illa [who needs]
radiotherapy, you
may need to move
the device over to
the other side,” he
said.
» Neurostimula-
tors. Transcutaneous electric nerve stim-
ulation, and the peripheral and spinal
nerve stimulators used to treat neuro-
pathic and orthopedic pain, can often be
used safely in patients with modern bipo-
lar pacemakers. But the patient should first
undergo testing at the stimulator’s maxi-
mum output to ensure that it doesn’t trig-
ger or deactivate the pacemaker. There has
been very little experience to date with
ICDs, considered a relative contraindica-
tion to neurostimulator therapy.
» Electrosurgery. This creates one of the

most powerful and dangerous electro-
magnetic fields found in the medical en-
vironment. The best option is to find an
alternative form of surgery. Next best is to
place the pacemaker in asynchronous
mode, disable its
antitachycardia and
rate-responsive
therapies, and em-
ploy true bipolar
electrosurgery us-
ing short, irregular

Manufacturers
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development of
MRI-safe
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exist yet. bursts of energy.
Afterward, confirm
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» Radiofrequency ablation. This inter-
acts unpredictably with cardiac devices.
Turn off rate-responsive and antitachy-
cardia features and program the device to
asynchronous mode for the procedure du-
ration. If the goal is to create complete
heart block, a temporary pacemaker must
be inserted to ensure ventricular capture.
» Shock wave lithotripsy. This method of
breaking up kidney and other stones is not
nearly the problem it once was. Only pa-
tients with an abdominally implanted de-
vice generator are at high risk, and those are

now uncommon. So long as the lithotrip-
sy target and cardiac device are atleast 6 cm
apart, this therapy appears to be safe.
» MRI. The Food and Drug Administra-
tion and cardiac device manufacturers list
MRI as absolutely contraindicated. Deaths
have occurred. It has been estimated that
if not for the contraindication, an MRI
would be recommended for various indi-
cations in up to 75% of U.S. pacemaker and
ICD users during the course of the device’s
service life. Device manufacturers have
made development of MRI-safe pacemak-
ers and ICDs a priority, but none exist yet.
Meantime, there are situations in which
only the data obtainable from MRI will do.
And there are many anecdotal reports of
MRI being done safely in pacemaker-de-
pendent as well as nondependent patients.
But proper precautions are essential.
The pacemaker should be repro-
grammed to VOO or some other unin-
hibited mode of pacing. Only head and
neck or extremity MRI should be done—
no chest or abdominal imaging. A cardi-
ologist should be on hand to monitor the
ECG and pulse oximeter. And the device
must be checked and reprogrammed im-
mediately afterward, Dr. Spencer said. =

Wireless Communication Devices

Electrical Storms Common,
Unpredictable in ICD Patients

Pose a Hazard to Pacemakers

SNowMAss, CoLo. — The
everyday, 21st century electron-
ic communications environment
poses unprecedented electro-
magnetic interference hazards
for patients with pacemakers or
implantable cardioverter defib-
rillators, Dr. William H. Spencer
III cautioned at a conference
sponsored by the Society for Car-
diovascular Angiography and
Interventions.

“What are you going to tell
your patients in 2006 regarding
smart phones and other wireless
communication devices such as
PDAs, wireless computers, and
iPods?” asked Dr. Spencer, pro-
fessor of medicine at the Med-
ical University of South Caroli-
na, Charleston.

And those are just the out-of-
hospital exposure issues. Many
other electromagnetic interfer-
ence (EMI) hazards confront im-
planted cardiac device wearers in
the medical environment. (See
story above.)

Pacemakers can respond to
EMI in unwelcome ways: com-
plete inhibition of pacing, asyn-
chronous pacing, rapid pacing,
mode reset to a very safe pacing
mode, or physical damage to
the generator and/or pacing
leads.

Implantable cardioverter de-
fibrillators may deliver an inap-
propriate shock or antitachycar-
dia therapy or—even worse—be

inhibited from delivering thera-
py when needed. Device mem-
ory can be corrupted, making it
impossible for physicians to re-
construct what happened when
the device encountered EMI.

The important thing to know
about EMI due to wireless com-
munication devices is the 10-cm
rule. All implanted cardiac de-
vices now incorporate internal
filters that are highly effective in
rejecting all but the strongest
electromagnetic signals—those
originating within about 10 cm
of the device or leads. For this
reason patients shouldn’t carry
their cell phone in a shirt or
breast pocket. The power level,
which fluctuates during a call, is
highest immediately before and
during ringing.

Patients also should hold the
phone to the ear farthest from
the device, which is typically the
right ear. However, studies show
most patients don’t consistently
do this, probably because they’re
right-handed and want to use
that hand for writing or driving
while talking on the phone.

The exception to the 10-cm
rule involves later-generation
wireless computers. They tend
to have higher power at the an-
tenna, according to Dr. Spencer.

Walk-through metal detectors
used in airport screening are safe
provided the patient moves
briskly through. Heart devices

contain very little ferromagnet-
ic material and shouldn’t trip the
alarm. But if the alarm does go
off, under no circumstances
should the patient submit to a
search using a hand-held wand
over the chest; far better to be
thoroughly searched by hand.

Electronic article surveillance
systems used in stores to pre-
vent shoplifting can also cause
problems. “The patient should
be instructed to walk rapidly
through the gate and not to tar-
ry. Vendors should not put any
distractions in the area of the
gate. If you tarry around one of
these things, you may have an
adverse event,” the cardiologist
continued.

EMI is really not an issue in
the home provided electrical de-
vices are properly grounded. Mi-
crowave ovens are safe.

However, arc welding—not
just found in the workplace but,
surprisingly, among do-it-your-
selfers—creates tremendous
EMI and should be avoided.
Other industrial equipment
needs to be approached on a
case-by-case basis.

It’s sometimes necessary to
ask the medical device manu-
facturer to provide a technical
consultant to conduct a com-
prehensive workplace EMI eval-
uation, said Dr. Spencer, who
holds stock in Medtronic and
Boston Scientific. [

DaLLas — Electrical stormsin
implantable cardioverter defib-
rillator recipients are common,
unpredictable, and debilitating—
and the investigational antiar-
rhythmic drug azimilide reduces
their incidence by up to 55%.

These were the key findings of
a secondary analysis of the
Shock Inhibition Evaluation
With Azimilide (SHIELD) trial
presented by Dr. Stefan H.
Hohnloser at the annual scien-
tific sessions of the American
Heart Association.

SHIELD was a double-blind
trial involving 633 patients who
received an implantable car-
dioverter defibrillator (ICD) for
secondary prevention of cardiac
arrest and were randomized to
the novel class III antiarrhyth-
mic agent, azimilide, at 75 or
125 mg/day or to placebo.

The published primary results
showed that treatment with az-
imilide resulted in relative risk re-
duction of 47%-57% in the com-
bined end point of total all-cause
shocks and symptomatic ven-
tricular tachycardia terminated
by antitachycardia pacing (Cir-
culation 2004;110:3646-54).

The new prespecified sub-
study focused on electrical
storm, which is defined as the
occurrence of three or more
separate episodes within a 24-
hour period of ventricular tachy-
cardia and/or ventricular fibril-
lation requiring ICD shock or

antitachycardia pacing therapy.

“Electrical storm may, in fact,
constitute a medical emergency,”
observed Dr. Hohnloser, who is
professor of medicine at J.W.
Goethe University, Frankfurt,
Germany.

He added that before SHIELD,
data on electrical storms were
sparse and came mostly from un-
controlled clinical observations.

Of the patients in the placebo
arm, 27% had at least one
episode of electrical storm dur-
ing the first year after ICD place-
ment, compared with 23% of
patients on 75 mg/day of azim-
ilide and 20% of those on 125
mg/day. Low-dose azimilide re-
duced the overall relative risk of
electrical storms by 41%, com-
pared with placebo, while azim-
ilide at 125 mg/day reduced the
risk by 55%.

No precipitating cause could
be identified in 87% of electrical
storm episodes. The remainder
was attributed mainly to wors-
ening heart failure or electrolyte
disturbances.

In patients who experienced
an electrical storm, 80% were
rehospitalized within 1 year of
receiving their ICD. That rate
was 2.2-fold greater than in pa-
tients with isolated ventricular
tachycardia/ventricular fibrilla-
tion and 4.2-fold greater than in
individuals who never experi-
enced ventricular tachycardia/
ventricular fibrillation. [


Used Mac Distiller 4.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: No
     Auto-Rotate Pages: Individually
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 855 1107 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: << /Blend 1 /Colors 3 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Low
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Average Downsampling
     Downsample Resolution: 300 dpi
     Downsampling For Images Above: 450 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: << /Columns 32 /K -1 /Rows 8 >>
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: Yes
     Subset When Percent Of Characters Used is Less: 100 %
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: Adobe Gray - 20% Dot Gain
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: No
     Preserve Under Color Removal and Black Generation: No
     Transfer Functions: Preserve
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: Yes
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: Yes
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: Yes
     Log DSC Warnings: No
     Resize Page and Center Artwork for EPS Files: Yes
     Preserve EPS Information From DSC: No
     Preserve OPI Comments: No
     Preserve Document Information From DSC: No

OTHERS ----------------------------------------
     Distiller Core Version: 4050
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 4.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends true
     /ParseDSCComments true
     /DoThumbnails false
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Average
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /GrayImageDownsampleType /Average
     /GrayImageFilter /DCTEncode
     /ColorImageDownsampleThreshold 1.5
     /ColorConversionStrategy /sRGB
     /CalGrayProfile (Adobe Gray - 20% Dot Gain)
     /NeverEmbed [ /Symbol /Courier /Courier-BoldOblique /ZapfDingbats /Helvetica-BoldOblique /Helvetica-Bold /Times-Bold /Courier-Bold /Helvetica /Times-BoldItalic /Times-Roman /Times-Italic /Helvetica-Oblique /Courier-Oblique ]
     /ColorImageResolution 150
     /UsePrologue true
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings false
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Remove
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /Columns 32 /K -1 /Rows 8 >>
     /ColorImageDownsampleType /Average
     /GrayImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /MonoImageDepth -1
     /PreserveEPSInfo false
     /AutoFilterGrayImages true
     /GrayACSImageDict << /Blend 1 /QFactor 1.2 /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] >>
     /SubsetFonts true
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /PageByPage
     /ASCII85EncodePages false
     /PreserveCopyPage true
     /EncodeMonoImages true
     /PreserveOPIComments false
     /ColorImageDict << /VSamples [ 2 1 1 2 ] /Blend 1 /HSamples [ 2 1 1 2 ] /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Preserve
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /Blend 1 /Colors 3 /Resync 11 /Columns 163 /HSamples [ 2 1 1 2 ] /Rows 216 /QFactor 1.2 /ColorTransform 1 /VSamples [ 2 1 1 2 ] >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles true
     /MonoImageResolution 300
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice


