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Peace be upon them




Temporary pacemakers

® Objectives

® Explain the situations when temporary
pacemakers are indicated.

® lllustrate normal and abnormal pacemaker
behavior.

® Discuss the steps to be taken in troubleshooting
a temporary pacemaketr.
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Indications for Temporary
¥ Bradyarrhythmias PaC|n g

® AV conduction block

® Congenital complete heart block (CHB)- normal or abnormal heart
structure

® L-Transposition (corrected transposition)
® Bundle of His long; AV node anterior
® Prone to CHB

® Trauma- surgical or other
® Slow sinus or junctional rhythm
® Suppression of ectopy
® Permanent pacer malfunction
® Drugs, electrolyte imbalances

Sick Sinus Syndrome
Secondary to pronounced atrial stretch J“”;()lllli
TGA s/p Senning or Mustard procedure




Principles of Pacing

® Electrical concepts
® Electrical circuit

® Pacemaker to patient, patient to pacemaker

® Current- the flow of electrons in a completed circuit

® Measured in milliamperes (mA)

® \Woltage — a unit of electrical pressure or force causing
electrons to move through a circuit

® Measured in millivolts (mV)

Impedance- the resistance to the flow of current 't s



Principles of Pacing

® Temporary pacing types
® Transcutaneous
® Emergency use with external pacing/defib unit
® Transvenous
® Emergency use with external pacemaker
® Epicardial
® Wires sutured to right atrium & right ventricle

® Atrial wires exit on the right of the sternum
June 11,

® \fentricular wires exit on the left of the sternume  °



Pacemaker ECG Strips

® Assessing Paced EKG Strips
® Identify intrinsic rhythm and clinical condition
® Identify pacer spikes
® Identify activity following pacer spikes
® Failure to capture

® Failure to sense

®* EVERY PACER SPIKE SHOULD HAVE A P-
WAVE OR QRS COMPLEX FOLLOWING:-dAI.

2014



- Normal Pacing
Atrial Pacing

® Atrial pacing spikes followed by P
waves
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Normal Pacing

® Ventricular pacing

kes followed by

ing spi

® Ventricular pac

PR Y PR O I T B D
Seiv Pk s favels fes s o PPl PP REN R
PR RS PR ATy kS weoalaanie et
PRICE DR S TR OXRLE B 28 R R B
PR RS I IR Y & 5 S
oiaimiblra niarat] oiaeiei faisie v i A s o svee e
svesfrvssfvises fease o N R RS
< vlevralosan -Rv . shasssfavas
cesnlaves fevee vleass
s |sicestveas 9 RS
PR BOPRe [obirs M RO
saanfeievie funacsils Y TR
TS P T e en
Vusebriseeas s 5 KR4S
cevisfeoveloeer]e b R
PR R fenie i ofeatnie
G R e jeans
R PR RTRRE afewss
eves famanlveeefls sfreine
RS PRSCCH SR B 5 R
OEPTS ETE] R 1 7l TR
MRS PRTES R B
S Pl Bl P fvesa
POURE PO BN & ) B
Y PO I B sfsese
PRERS PHTRY R B 1Y R
s ale Folarea farsie §id P R
PRAS DU et B o fevee
RS P T 55 2% BERD
seesfavae]nece]s vleess
IRETH RUER KRS olvare
AT RN KRS B ofeeds
.. . - - - ERCRE .-hn. - LR . .. . -
SRR SRR RIS R B Ves e freaslases
RRE RAGTER TRt Dbad pis RTRR LTS RIS
S sravfosnslrcastlanialaa Avarlveanls -
R P ES B I B I O
PR RSl PR INed] wesafanve fases
PPN PESHIRI R BIboosg Bein IRUPY FPERG Dl
PUEY RN FSIRS eiehas B Rorep paxiptd B
NPT RS S RS Y £ T B
swais Fowaa o aasaaniodsisle)asse]sees
NP RASTPN DenERe SPETS B S NS ERR
vasiefuses | ecrsgares 0 RN DS
MO R pesRd efisive
—— RS B i 5 o R
MR SR RARSTE N (g ERGar
BT O S 5 R
PRGNS SRR FECrRd B ol R
vanafaaasfanea]n o8 R
wian 8 Jrecncoral o miem 18 % KR
aalve ] eersfasseta = R
PRI BRDEKe PR By i PR
VRN Ay RS Dy [ ot
YOAIRISH ARSI DESON] B2 o Reres
YENST TTRS IO B vivssy
N [ ) Yivwive
POV e PR I sirven
Alhv PEIS] SRR [CInEE B R e
TREd BOEY 5 B % S
wainaferes <] i DS
PR RO PR B 5 R
s owafe siae e ¢ =
T KT B TS T
PRS0 BEod) Reits PRRLE TLLD
Seiead sasie e st PRIV DR
weis s fiuiapia fissae popris s E e eins
.- - - - ERL s SR - -
O (RS BRI e ssdraes
PR Splpl Rahas ve vt lneye
PICE S IR Vs foees
TS BT cerefsens
FQURE DB RS Gesefeniee
D PeRae RRED PR RN
Fampas SDDESS (SN Seeatassn
assnfrevsisens Tany "
PRUPSEN Beipaiiy Lot oy &% .
oy R i Tews ¥
. oie suws | vivals Avas s
RS B0 TS PRTTES RE
L PG PR RIS Neenfasnn
S0 RPORT HAS +ov o q vie s
PN RS AR s s vceas
(qo] et o e
e s Voo aiaeie
) AR sian f e uy
o [rshatd i ST BT
vesefvevedrvesfoevsin]es TR RETS TES
| — RN RIRRS G POORs B PRREs B Besies
danei fiaiea s f e wia Paca sleik s 08 RERTS e
lh”““ SRRl NCRICH ARRAS T B3 SRS BNy 2oNees
TR SO BT B e P R TN
e P ey i ek Sana)niaa sl ses
RO (Ress el Rl 8 cniewfusiasbaean
— PTNERY I ke R 0% S0 SO RS
FERES NARRT I BT B £ S R it
FRTEY LR BN Ry B £ RAS BRnes PR
[POU P0G RN Tried By o BRees Radad Siasid
NG PRI ROEE T NS 4 RS PR PSS
A v T I O I B0 O TS O
DS ISIES! ST d R = ETUES PYORS doe
TSP FSrd Rt BRI oo e Bt SOMBRGS SRS
1 P R R T DRITIOE PP SRR
= (O R T D EE
» i D B ) pm——— - -
- PRIS T R SR SRR .
Pl (e DANIST PRV Evaie foanie g ehea
MNP RTTE IS ESRT RIETR W
o i frhniase fele stn ftes & SIS S
PR PR MR 5N FRSTRS BArd AR
PR PIERUE R et WY BT KRS
D TS BRSO
US| e [moenrsl femin
YT SRS P B
i At ol B

June 11,
2014




(@)

ey saTee o pasany e
A IR B AR vlaaan]sase
Y O 16 5 o PR I
5 PR B . vilaeys ]
v | eseshe . b el [
Vel oiseiba . dfsessle
B NG » O R
el seanls . ofnissie s
9 PR i . o Do i
Ve lvaaate . 5 B B
.. . . . - .. . -
] [ i s oy Bt
I8 PR B e PR PR
By BRREE “sen asan|osan
v lssss e
Pt Blpes slsses
bl feteac o R
v | aieie efenes
i “ i
P . wlewvy
e . afeis'e,
o P e
= . 5 BERD
s X sleias
s . N B
e . M )
K L Selvises 8 R
ulotarate N P
o] s M B
 — a POoes BN efeces
035 RS Y IO
— P afaeee
! I wlixeas
po] SN slws s
L B BN R U - LR .
s B 0N B DR B it B .
- - . - - - RN S .. CRURL . -
o [lerere amas | uaas faaee
g | — e PR By IO 0 veevlenesfanss
] (SRR R Pl PR PRl IPPONR FRT0
e PP o R 50 R B 0
we ] . RPN IS vosiaia | lsinieia Lislsies
§ — vela Gia B B winie | e v
- I Rl I .. DI B . BN N )
e Ko . ot e e
e B - KPS R B
ot [ « S (e Py
S B v RS T
va [ vanls " aacsie i o
.. . B K . - - - - -
.. - . - . . .- - - .
Ty e I v 3 e
e R B . . o, P
r PR SR I . e ety PR
P Bl SR | ey
solemen Pt RS P
1] e PR RERS ais §olniate |iacesls
— csfea el anin Javastaa e cofocssfanes
—
PO SR PR . = 5 T e B
w =l PO e x dl Jof Dbl popidl BSnipole
FRY] peP o RS . ol e R R
ol Ihpiosl Il (POt DO 11 el IR ]
heied Red Rt s s 5’6 eleemn|aser]oses
1 r faefe P .. P PR R B
FRdsl REPSPRS £ oy < Feetees IR (Fe s
r t st RS B ¥ . e R
fies) Betsierd b < 5 cwae]s e
t B B O O e - PN ]
firdes I 5o Sees . e a e | e’
= TS B o | ars oord BT
n Il et s SRR A =] e
i BN . - il K 1\
e o R R Pl ) . sese|ane
=5 R T =T I e
5 BORSS i Moy PaNiae | mev
] R R RS oua i aesie | eeei
50| P Sred e e e RS
fvia | o s as |nim S 1 st ot Pl
olaaea ) PRy 1S cweslasenlsve:
SR SRt R PR 13 PP FrRAS] II
' S N B cens N T B
L -l .. EROEE “lean
] e ke oo ey farsiea | atss
i} Srdsie] n RITS IR K
| s el = 30
— o PRy B [t
8 et B al5%s
a o e b = 75453
PR Bk o o P
1 - - . - .. - . -
. —— o R 3 et
—— 21 B = =5 PTG TS R
e i > il Bt vl i

e sles
B BN
A N )
I I wlea
wasls B
P N B
RO I BN
DR Bl
N IR
BN TR
N O
RN I
BN N e e .
PR I s .
DR IR S v -
PR IO S P .

10

June 11,
2014




. . D P afosnafanee
. . P senn P R
- P R : R s
. PN RN D B BRI B —
vanla N e wleves - —
PR cjesav]s PR sfecas .
P sfevaala e B . .
R R e i hae o . .
sealannitonnn e sheven
seafannelsone N N - - Aq
aava Leaies asins P S ol . e |
R T B N B e — —
TR T R I 7 PR BT o
. PRI P S Y RS LD N\l
. PR R B R . c
. P o). P R
sesfrevaloananla N D —
ERRN R R i B N B
PR RIS R afosvelaaen
PR R e B R
sesfrraatens BRI R
PR R R P RO
PR R B s
PR R IO P R B
AN P “leavaloes
R R B P R
P R N B
PSRN A e IS R e
vesfosanlons R E .
S S R P R
PR R N EER R B
vanferns . efsssafanns
l*lll‘ PR R . sfeceafanen
ves e . N R B
PRI R . B R
A T B R B errsfenas
iaa R S R R R
PP R P R N
L) LR S .-eda .. LR ... “san
LA -, - -~ LR . ..
ey “eun . s+ . . .
I L .ar . ... .. - ..
PR R Bleveafonen N
. . v “ere B
. . e PR eleenn
. . PR o R sleene
5 ' . . PR B R B
. . . “fenne
. . e B
| . senn eleanes
[ vesafenne aloeealonss
ca B B R B
. B P R B
1 Ve PR I B I
famalorre)rens sreafarsnfonesfoann
R wfeeen R B B
PR slrees RS BRI N B
teevsfansalan aferraloveafocunfaens
S T O P R I B
B o PRl R I I RO
R B B S B B
ieasfrsentersalore Measnfennrfonnelecns
R R R I LR RS B s
RS PR BN B R B R
] R EE R R I T B
. . - - . - - "o - . - - -
R B B o TR N
. i R B vennle efeveafonns
vewefevanle o B slesecfanan
. - . N Bl . . L - - - . . -
R RS S NI B i e I B
tasnlenan|onns P N I I
SR T R N B ol R
vessfoesasfosnofooqelovectovantie B
SR R R PR B i oleass
P R R R siversl~ afeves
RN ERE BT B s D IR R B
vavesfosesloanaifone Tlressleseefanes
PR BT R N B
Pear e PRSE IS SRR s
R . e slresafoanslrnne
seesloanals R B B
PR P B R B
PR wfe A P
sesslonaale P R
' passfoenals s
ERRE e PN R
M PR e I ERR
PN R B R R
o 51 PR I B PR B
BN R volrreslesns
N R P R I
P R P R R
.. e - - .. -
P T sefesenlannn
- R S O B
PR R cefevanionnn
vole o wferes]orsaloans]onne
P IS “fee o S I A
B B e U R e e
B B R . e e A I
afannais P sxfamenfeeen
afananle B R
R B P R
T caen Y B B
. BEEERE e cnnsfares cafesan
e . .. PR I P R
e - Y B B P
e - Y 2% B B P R
e B . S
PR R i . . .
BT R i - afee
sesefeeasls . oo

e
DR




Abnormal Pacing

capture

® Atrial non
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® Ventricular non-capture
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Fallure to Capture

® Causes
® Insufficient energy delivered by pacer
® Low pacemaker battery
® Dislodged, loose, fibrotic, or fractured electrode
® Electrolyte abnormalities
® Acidosis
® Hypoxemia

® Hypokalemia
June 11,

anger - poor cardiac output 2014
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Fallure to Capture

® Solutions

® View rhythm In different leads
® Change electrodes

® Check connections

® Increase pacer output (1mA)

® Change battery, cables, pacer

June 11,
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Abnormal Pacing

Atrial undersensing

® Atrial pacing spikes occur irregardless of P
waves
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Abnormal Pacing
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lar undersensi

ICU

® \entr

kes occur regardless of

ing spi

® Ventricular pac
QRS complexes

Intrinsic activity

® Pacemaker 1s not “seeing”
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Fallure to Sense

® Causes

® Pacemaker not sensitive enough to patient’s
Intrinsic electrical activity (mV)

® Insufficient myocardial voltage

® Dislodged, loose, fibrotic, or fractured
electrode

® Electrolyte abnormalities
® Low battery
> Malfunction of pacemaker or bridging cabig:

2014 18



Fallure to Sense

® Danger — potential (low) for paced
ventricular beat to land on T wave
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Fallure to Sense

® Solution

® View rhythm in different leads

® Change electrodes
® Check connections

® Increase pacemaker’s sensitivity (L mV)

® Change cables, battery, pacemaker

® Reverse polarity

® Check electrolytes

Unipolar pacing with subcutaneous “ground wire”
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Oversensing

® Pacing does not occur when intrinsic rhythm
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Oversensing

® Causes

® Pacemaker inhibited due to sensing of “P”
waves & “QRS” complexes that do not exist

® Pacemaker too sensitive

® Possible wire fracture, loose contact

® Pacemaker failure

® Danger - heart block, asystole

June 11,
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Oversensing

® Solution

® View rhythm in different leads
® Change electrodes
® Check connections

® Decrease pacemaker sensitivity (tmV)

® Change cables, battery, pacemaker
® Reverse polarity

® Check electrolytes

Unipolar pacing with subcutaneous “ground wire”

June 11,
2014
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Competition

Assessment
® Pacemaker & patient’s intrinsic rate are similar
® Unrelated pacer spikes to P wave, QRS complex

® Fusion beats

June 11,
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Competition

® Causes

® Asynchronous pacing

® Failure to sense

® Mechanical failure: wires, bridging cables, pacemaker
® Loose connections

® Danger
® Impaired cardiac output

® Potential (low) for paced ventricular beat to landon T

wave
June 11,

2014 23



® Solution

Competition

® Assess underlying rhythm

® Slowly turn pacer rate down

® Troubles
® Increase

® Increase

noot as for failure to sense
pacemaker sensitivity (JmV)

nacemaker rate

June 11,
2014
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ssessing Underlying Rhythm

® Carefully assess underlying rhythm

pacemaker rate

® Right way: slowly decrease
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ssessing Underlying Rhythm

ssessing Underlying Rhythm

° Wrong way pause pacer or unplug cables
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Threshold testing

® Stimulation threshold

® Definition: Minimum current necessary to
capture & stimulate the heart
® Testing
® Set pacer rate 10 ppm faster than patient’s HR
® Decrease mA until capture is lost

® Increase output until capture is regained (threshold
capture)

Output setting to be 2x’s threshold capture

® Example: Set output at 10mA if capture was regé‘f%lqtat 29
SMmA




Sensitivity Threshold

® Definition: Minimum level of
Intrinsic electric activity generated
by the heart detectable by the
pacemaker

June 11,

2014



Sensitivity Threshold Testing

® Testing

Set pacer rate 10 ppm slower than patient’s HR

® Increase sensitivity to chamber being tested to
minimum level (0.4mV)

® Decrease sensitivity of the pacer (tmV) to the chamber
being tested until pacer stops sensing patient (orange
light stops flashing)

® Increase sensitivity of the pacer ({mV) until the pacer
senses the patient (orange light begins flashing). This
IS the threshold for sensitivity.

Set the sensitivity at 2 the threshold value.
® Example: Set sensitivity at ImV if the threshold Wa%u%, 31
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