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ZIVOT S IMPLANTOVANYM
PRISTROJEM

« ICD a PM umoznuji bézny zivot s minimem omezeni

- Omezeni technickd « Omezeni psychosomatickd
« Mechanické poskozeni « Mechanicky cizi predmét
Elekirod « Aktivni cizi predmét

Pristroje

- Omezeni psychosocidlni

erakce s okolim 9 nl ,
Y s @poveEZEenciCINnes
Galvanicka interference

Elektromagnetickd indukce
Magnetickd interference
lonizujici zareni

Ridicské opravnéni

Profesni zpUsobilost




RTG SNIMEK IMPLANTOVANEHO
SYSTEMU




EMI - ELEKTROMAGNETICKA
INTERFERENCE

Galvanicka - primy tok proudu

« Defibrilace/kardioverze, elektrochirurgie, diathermie,
Neurostimulacni techniky (TENS, ECT, NCS, EMG), iontoforéza, atd...

« Svareni, zasah el. proudem, rozbité spotrebice
Elektromagneticka — bez pfimého kontaktu

« Bezdratovd komunikace, mobilni telefony

 Svdreni, vysilace, reproduktory, detektory kovU, motory, draty a
rozvodny vysokého napéti...

« indukéni vari¢
Magnetickd - magnetickd slozka

 NMR/MRI, terapeutické magnety, neodymoveé magnety

Terapeutickd ozarovani



EMI - POTENCIALNI PROBLEMY

Potencialni efekt

permanentni poskozeni

reset pristroje (VVI backup maod)
docasnad ztrata odpovéedi na stim.
asynchronni stimulace

docasnd inhibice

docasné zvyseni frekvence

docasné zvyseni senzorove frekvence

Neadekvatni fachy terapie
Inhibice adekvatni tachy terapie

Vysoké napéti (50/60Hz) - 6000 V/m
EImg vinéni a mod. mg pole-80 A/m

Statické mag pole — 5 Gauss (0,5mT)

PM ICD
nepravdépodobné
malo Casté
malo Casté
mozné
mozné
mozné
casté
N/A mozné
N/A mozné

Reed switch (GMR) - 10-30 Gauss (1mT)

Magnet pro klinické vyuziti - 125 Gauss
(12,5mT)/2,5cm



EFEKT PRILOZENEHO MAGNETU

- Kardiostimulator (PM) - Ize
programovatlll
+Fix rate" rezim
- DocCasné méreni baterie
« Ulozeni IEGM zdznamu pacientem
« ZAdny
- Implantabilni kardioverter-
defibrilator (ICD) it oo
- Inhibice tachy terapie Sony da

Sony Jacob, et al.Sidakpal S.

Panaich, Rahul Maheshwari,
« Zachovani funkce kardiostimulatoru ' v Padaniam. Sino K Jorn
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Positioning the patient magnet over the
BioMonitor for one to two seconds, will
store the ECG recording.




NEUCINNA STIMULACE, INHIBICE




DEFIBRILACE, KARDIOVERZE

/trata uchvdceni

Inhibice ,

.noise reversion"
Poskozeni tkdné Vhodnad
Stav ,,Backup VVI* kontrola

Trvalé poskozeni pristroje

Opatreni

Vzddlenost 15cm
Anteroposteriorni vektor
Anterolaterdini vektor
Vektor kolmy na elekirodu
Co nejnizsi energie vyboje

www.zdn.cz



http://m.wikiskripta.eu/index.php?title=Soubor:Defibrillation_Electrode_Position.jpg

ELEKTROCHIRURGIE, RF ABLACE

Mozny UcCinek

Ztrata uchvaceni, Inhibice
Neadekvdaini fachy terapie
»noise reversion*

Poskozeni tkané

Backup VVI

Trvalé poskozeni

Vhodna

kontrola

pristroje

Opatreni

Asynchronni mod stimulace
Tachy terapie off

MAGNET

« Magnet pro klinické vyuziti — 125 Gauss
(12,5mT)/2,5cm

Bipolarni systém

Indif. Elda co nejddle
Monitorovani EKG
Prerusované aplikace
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ELEKTROKOAGULACE
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DALSI VYSETRENI A TERAPIE I

Rehabilitfacni magnety, DD proudy
Trancutaneous electrical nerve stimulation (TENS)
Electroconvulsive thrapy (ECT)

Nerve conduction test (NCT)

Muscle stimulators

lontophoresis

* Inhibice, asynchronie, tachyterapie
« MAGNET, CAVE! dependence

Electrolysis

Transurethral microwave therapy (TUMT)
« Monitorovdni symptomu

Litotripse (ESWL)
« Mechanické poskozeni (abdomindlni implantace—kontraindikovano)
« Monitorovdni symptomu
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DALSI VYSETRENI A TERAPIE 11

- Terapeutické magnety
« Hranice ovlivnéni 5 gaussu
- Aplikace od pasu dolU

- Terapeuticky ultrazvuk

 15cm vzddlenost, mimo svazek

« Elektromotory
« Asynchronie, tachyterapie

- Mobilni telefony, security systémy, elektrické kosmetické spotrebice, radary, vysilacky,

radioprijimace, RC hracky, mp3, atd.

- Bez efektu, jsou-li v poradku

« Hyperbarickd komora, potdpéni

- Pristroje testovany na , 7atm = 198 stop (60m)
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TERAPEUTICKA RADIACE

Potencialni efekt

permanentni poskozeni

docasnad ztrata snimani

docasnd inhibice

docasnad ztrata odpovedi na stim.
docasné zvyseni senzorove frekvence
docasné zvyseni frekvence

Reset pristroje (VVI backup maod)

Potencialni poskozeni od 0,1 Gy
- CAVE!!l absorbovand KUMULATIVNI ddvka

PM ICD
Vzdcné 2 ?vzécné
madlo Casté madlo Casté
malo Casté malo Casté
madlo casté malo Casté
Casté casté

madlo Casté malo Casté
madlo casté malo Casté

Maximalni mozné stinéni (repozice pristroje)
Deaktfivace tachy funkci (magnet, programdator)

Deaktivace senzoru (off, passive)
EKG monitorace



Patient with CIED and indicated radiotherapy

* Inform treating cardiologist and inform patient
* Detarmine patients’ pacing-dependency

¢ |f ICD, Inform if anti-tachycardia therapy can be switched of by magnet
* |f CIED check-up > 3 months ago, plan check-up prior to start of

radiotherapy

|

* Photon beam energy <10MV

* Estimate dose on CIED (seed rawing for indication)
* Minimize dose on CIED with treatment plan optimisation

When the tumour is
within this zone it i
likely that the CIED
1 dose is™;

* Pacing independent patient and
* Dose on CIED <2 Gy

¥ (]
i | DOSE >10 |
1 ' '
i i .G.y. ..... 1 | * Reconsider
radiotherapy or
CIED relocation
S
—-.E NO E

! YES |
LOW RISK INTERMEDIATE RISK
* Audiovisual monitoring of See LOW RISK plus:
patient * Crashcart present during RT
* |In case ICD: program * Weekly check-up CIED
tachycardia therapy off or use * Possibility of external pacing
magnet * Trained staff with cardiology
* Letter to cardiclogist expertise can be present within 10
¢ ICDs: weekly check-ups minutes
(It not, patients should be referred to
another institute)

A 4

¢ Extra CIED check after last RT fraction by pacemaker

technologist (at 1, 3 and & months)

HIGH RISK

* In exceptional cases a decision to
start RT can be made

» safety measures which are atleast
those used for intermediate risk

patients
* ECG-monitoring during every
fraction

* CIED checked within 24 hours by
pacemaker tachnician

Hurkmans CW, Knegjens JL, Oei
BS, Maas AJ, Uiterwaal GJ, van
der Borden AJ, Ploegmakers MM,
van Erven LManagement of
radiation oncology patients with a
pacemaker or ICD: a new
comprehensive practical guideline
in The Netherlands. Dutch Society
of Radiotherapy and Oncology
(NVRO). Radiat Oncol. 2012 Nov
24;7:198. doi: 10.1186/1748-
717X-7-198



ZAVER

- Kardiostimulator - PM

« CAVE! Pacemaker dependentni pacienti

« Ovéreni funkénosti po zdkroku

EKG

Kontrola v stimulac¢ni poradné

- Implantabilni kardioverter defibrilator - ICD

- Vzdy zvazit deaktivaci tachy funkci (magnet, programace)
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