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Raflifedlisfraedi hjartans

* Sinus hnutur (sinoatrial node)

— |ateralt og epicardialt 3 motum v. cava sup og
haegri gattar

— sendir rafbod um gattir hjartans
— samdrattur fylgir



Raflifedlisfraedi hjartans

* AV hnutur (AV node)

— nedst i interatrial septum

— AV node heaegir a leidninni afram til slegla!

e samdrattur gatta teema blodrammal nidur til slegla adur
en samdrattur sleglanna hefst (fra apex og upp)

 Bundle of His, right and left bundles og loks
Purkinje praedir midla rafbodi samdratts slegla






Gangradur og bjargradur

» CIED

— Cardiac Implantable Electrical Device
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Umsjon gangrada og bjargrada

» Hjartapraeding og raflifedlisfraedi er med
vaktsima: 8245473
» Hafa upplysingar um oll igraedd taeki

— ef ekki skrad (t.d. isetning a FSA) er haegt ad
skanna taekid og finna hver tegundin er

» Breyta stillingum fyrir adgerdir

» Gefa upplysingar um virkni seqguls a
bjargrada (mism. eftir tegundum!)



Gangradur og bjargradur

 Truflast af electromagnetic interference
— truflar sensing virkni venjulegra gangrada

— internal EKG bjargrada truflast af diatermi og
byrjar ad studa (les diatermi sem Vfib)

* EMI vid mismunandi skurdadgerair,
myndrannsoknir og verkjameofera.......



Hvad pyda bokstafirnir prir?
» 3 stafa lysing a virkni gangrads (t.d. DDD)

* Position 1: chamber paced
— V: ventricle, A: atrium, D: dual (pacar V og A)

 Position 2: chamber sensed
— O: none, V: ventricle, A: atrium, D: dual

» Position 3: response to sensing
— O: none, T: triggered, |: inhibited, D: dual



Hvad pyda bokstafirnir prir?
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Sagan

* VOO

 asynchronous ventricular pacing

* VVI

— sensing function komin til ségunnar

— PM hefur s.k. ventricular escape interval sem er
skilgreint sem timinn sem PM bidur med ad paca
slegil

— ef PM sensar slag fra sleglinum pacar hann ekki
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Sidan baettist vid sensing a
sleglinum og sidan inhibition, Atrium
moguleikinn a pvi ad stédva

rafbod fra PM ef slag fra slegli

er numio adur en akvedinn timi N
er lidinn Node

Ventricle




Temporary epicardial pacing after
cardiac surgery

e Virar festir a hae. gatt (gattareyrad) og haegri
slegil
— stundum fjorir virar (2 + 2)

e Stundum lagdur vir a vinstri slegilinn

e Atrial virar Ut a hud haegra megin
e Ventricular virar ut a hud vinstra megin



Temporary epicardial pacing

e Unipolar virar
— tveir virar a hjartad..... eda

— einn vir a hjartad og jardtenging i huo

* Bipolar vir
— bipolar elektréda
— tveer tengingar i pacemaker kapal



Temporary epicardial pacing

* Mikilvaegt a0 finna pacing proskuldinn

— |lzegsta mogulega rafmagn sem stimulerar
hjartavodvann

* Bodlga og fibrosa vegna raforvunarinnar

— minnkar leidnina og getur gert pacing 6mogulega

* Venjulegur endingartimi vira er 5 —7 dagar
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Practical approach to pacemaker check:

After admission, always check the epicardial pacing system, once the
patient is settled, sedated, cardiovascular stable and all monitoring is

attached. Further pacemaker check is recommended on a daily
basis.



Recommended order

Make sure the pacemaker is in a synchronous mode (AAl, VVI,
DDI or DDD) to enable sensing and to avoid the risk of pacing on
an intrinsic T-wave.

Check underlying rhythm:

Make sure sensing (mV) is set to an appropnate level. Slowly
turn down the pacemaker rate until the endogenous rhythm
appears on ECG trace and the sense indicator starts flashing.

1.

Safety issues:

Always keep an eye on the blood pressure! In case of
instability when reducing the pacing rate, regard the patient
as being pacemaker dependent and restore the pacemaker
rate to previous setting. This pacing system is very precious
and any dislodgment or malfunction might result in severe
haemodynamic instability. Do not proceed to step 3 and / or
4.

Do NOT press the “pause” button, remove the wire from the
pacing box or turn down the pacemaker output in order to
observe the underlying rhythm. There might be none, and
there are cases described where capture could not be
restored after a prolonged pause.



Check sensitivity:

Ensure the patient is not pacemaker dependent (the
sensitivity cannot be checked with no intrinsic rate) and that
the pacemaker is in a synchronous mode.

Set pacemaker rate at least 10 BPM below intrinsic rate.
Check atrial and ventricular sensing separately.

Reduce output for the respective wire to 0.1 mA to avoid
relevant pacemaker output on an intrinsic T wave.

Decrease the sensitivity by increasing the threshold

(numerical sensitivity value in mV) until the sense indicator
stops flashing. Asynchronous flashing of the pace indicator
should ensue once sensing is lost.

Slowly increase sensitivity again until the sense indicator
flashes for every intrinsic beat observed, and the pace
indicator stops flashing (as sensing is now inhibiting pacing).
This represents the sensing threshold.

Set pacemaker sensitivity to half of the sensing threshold.
Proceed to capture testing or restore the previous rate and
output values.

Safety issues:

In all patients with an intrinsic rhythm of around 40 bpm or
more, test the sensing threshold before the capture (or
pacing) threshold to avoid pacing R on T during capture
threshold testing.

In pacemaker dependent patients without significant intrinsic
activity, set sensitivity to a reasonable value (for example 2

mV) and observe for ECG features of sensing failure.



Check capture threshold:

Ensure the pacemaker is in a synchronous mode and is
sensing appropnately if there is intrinsic activity.

Set pacemaker rate at least 10 BPM above intrinsic rate.
Check atnal capture (P wave) and ventricular capture (QRS
complex) separately.

Decrease output: Slowly turn down the pacing current until
the ECG and BP trace show electrical and mechanical loss
of capture (LOC). The box will still be pacing at this point but
the output current is insufficient to cause myocardial
depolarisation. The pace indicator will flash at the set rate
and the sense indicator should flash concurrently with the
instrinsic beats.

Increase output: Slowly turn the pacing current up again until
ECG and BP show consistent capture. This value is called
the stimulation or capture threshold (usually 1-4 mA).

Set pacemaker output value 2 to 3 times greater than
stimulation threshold for safety reasons. Excessive pacing
current should be avoided since it will reduce the longevity of
the wires.

Restore pacemaker rate to previous value.
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Bipolar pacing system. In this system, the impulse:

* Flows through the tip
electrode located at the
end of the lead wire

e Stimulates the heart

 Returns to thering
electrode above the
lead tip

e (iunipolar kerfi er boxid
sjalft anédan)

cathode: -




Bipolar leads

* Bipolar leads are
less susceptible to
oversensing
noncardiac signals

(myopotentials and
EMI)

B\
W55,

Coaxial Lead Design



electromagnetic interference - EMI

Table 3 A list of factors associated with the generation of EMI
commonly encountered in the perioperative setting. Reporting
the anticipated presence of any/all such factors to the CIED team
may help them devise appropriate recommendations

Electrocautery (monopolar> > = > bipolar)
Evoked potential monitors

Nerve stimulators (twitch monitors)
Fasciculations

Shivering

Large tidal volumes

External defibrillation

Magnetic resonance imaging

Radio frequency ablation or lesioning
Extracorporeal shock wave lithotripsy
Electroconvulsive therapy

Stone ME et al, BJA 2011



Segull(inn) a svaefingadeild LSH Hbr.

Geymdur i pacemaker skuffu
a skurdstofu 5

Ef nota parf segul 4 ICD/PM
a skurdstofum kvennadeildar
(miklar blaedingar, diatermi)

barf ad seekja segul a
skurdstofu 5




Virkni seguls a gangrad/bjargrad

» Segull slekkur ekki a gangrad/bjargrad

 nema Guidant® ICD

« Segullinn virkar bara medan hann er yfir
igraedda taekinu (festa raekilega)

 Markmid er ad EMI trufli ekki igreett teeki

* Gangraodur fer i asynchronous mode
— fixed rate, tekur ekki tillit til sensing virkni

« Bjargradur slekkur a studvirkni (vedtronice)



CIED og adgerdir

» Sequll dugar fyrir alla nutima gangradi
— gangradir eru (allir) bipolar sidan ca. 2002
—radlegt ad lesa pa med programmer eftir adg.

 Alltaf oruggast ad slokkva a bjargrad med
programmer fyrir adgero

— tryggir pannig oruggasta gangradsfunction i
adgerodinni

* Endurstilla a voknun strax eftir adgero



CIED

* MRI

— MRI safe pacemakers:
— Medtronic®, St. Jude Medical®, Biotronik®

« ECT, slokkva a studvirkni
— yfirfara og kveikja a strax eftir ECT medferd

» Geislamedferd vegna krabbameina
— flytja boxid ef ekki er haegt ad hylja pad



Gangradsvirkni — PM functions

* 5 positions — 5 bokstafir lysa virkni
gangradsins
* Fyrstu 3 eru mikilvaegastir

« Sidustu tveimur er oft sleppt
* t.d. i pessari umfjollun!



Gangradsvirkni

» 3 stafa lysing a virkni gangrads (t.d. DDD)
* Position 1: chamber paced
— V: ventricle, A: atrium, D: dual

 Position 2: chamber sensed
— O: none, V: ventricle, A: atrium, D: dual

» Position 3: response to sensing
— O: none, T: triggered, |: inhibited, D: dual



Position 3: response to sensing

* Hvernig bregst PM vid sensing upplysingum?
— tviholfa (A og V) PM er stilltur a 60 slog (pos 1. D)
— SR 70 slog/min og 3° AV block (total block)

— PM sensar (telur) 70 slog fra gattum og sendir pvi
ekki bod um ad paca heaegri gatt (inhibits pacing)

— sensar ekki slag fra sleglum og sendir pvi rafbod
um slegilvirinn og pacar slegilinn

— ef sjukl. fer i haegatakt (SR 35) sendir PM rafbod
baedi til gatta og slegla: 60 slog a minutu



D chamber paced

D chamber sensed

O

response to sensing

< sensing

PM

< sensing

pacing >

pacing >

Sinus
Node

Atrium

AV
Node

Ventricle




Medtronic 5388 Medtronic 5392
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Medtronic® 5388 og 5392

PM

Sinus
Node

Atrium

AV
Node

Ventricle




MedtrOniC 5388 (ext. temporary pacemaker)

* Temporary pacing eftir hjartaadgeroir
* Sama terminologia fyrir virkni gangrads
« DDD, 80 slog/min pegar kveikt er

- Yta 4 emergency pegar diatermi er notad
fyrir blodstillingu (raudur takkit)
— asynchronous pacing
— maximal output baedi a A og V leidslur
» Laekka ad proskuldsgildum postop
— lengir endingartima gangradsvira



MedtrOniC 5392 (ext. temporary pacemaker)

* Upphafsstillingar (default):
— hradi 80 slog/min
— AV conduction delay 170 mS
— atrial output 10 mA
— ventricular output 10 mA

— fyrstu vidbrogd ef ekki er
capture eru ad auka output

— einfaldast ad nota DOO mode
* (emergency asynchrous pacing)
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Ef sjuklingur er PM hadur eftir ad
komid af hjarta- og lungnaveél ......

... parf asynchronous pacingu sem truflast
ekki af diatermi medan blodstillt er!

- hnappur nedarlega a 5388
- hnappur ofan vid valmynd a 5392



Epicardial temporary pacing

* Muna ad skipta yfir i DDD pegar hjartaadgero
lykur
— DDD og DOO paca a max output 25 mA

* Finna proskuldsgildi fyrir pacing

— minna mA output lengir endingartima epicardial
leidslna

* minni orvefsmyndun vid leidsluna



betta er asynchronous pacing
stilling Medtronic 5388 og 5392
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