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Neden Onemli

Table 2. Types of erroneous CIED programming

n %
Pacemakers 246

Inconvenient active R mode 21 85
Inconvenient inactive R mode n 45
Improper UTR/USR setting 29 11.8
Improper AVI setting* 20 8.1
Inappropriate PVARP setting 14 5.7
Inappropriate RV pacing amplitude 5 2

Improper AVI setting leading to 3 15
biventricular underpacing

Improper Lv pacmg amplltude 2 5
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Plan

* Genel konular
* Pacing Modlari
* Tek/ cift odacik pacemaker temel zaman araliklari

* Refrakter periyotlar



Pacing EKG’si incelerken

* Pil hangi modda
—Ventrikiler pace/ sens
—Atriyal pace/sens
—AV iliski

* Sorun var mi? Neden olmus olabilir?

* Nasil ¢cozerim?



Boston Scientific

AS
AS-Hy
AS-FI
(AS)
AP

AP}
s
AP-FB
AP-Hy
AP-Sr
AP
AP-Ns
AP-Tr

Inh-LVP
Ve

Atrial Sense - After Refractory and AFR window
Atrial Sense - In Hysteresis Offset

Atrial Sense - In AFR window

Aurial Sense - During TARP

Atrial Pace - Lower Rate

Aurial Pace - Rate Smocching Down

Aurial Pace - Rate Smoothing Up

Atrial Pace - Fallback (in ATR)

Atrial Pace - Ar Hysteres is Race

Aurial Pace - Sensor Rate

Aurial Pace - Inserted after AFR

Atrial Pace - Noise (asynchronous pacing)
Arial Pace - Trigger Mode

Right Vent Sense - After Refractory

Right Vent Sense - During Blanking

Right Vent Pace - Lower Rate or Atrial Tracked
Right Vent Pace - Rate Smoothing Down
Right Vent Pace - Rate Smoothing Up

Right Vent Pace - Fallback (in ATR)

Right Vent Pace - At Hysteresis Rate

Right Vent Pace - Sensor Rate

Right Vent Pace - Atrial Tracked at MTR
Right Vent Pace - Acrial Tracked at MTR
Right Vent Pace - Trigger Mode

Right Vent Pace - Vencricular Rate Regulation
Left Vent Sense - After Refractory

Left Vent Sense - During Blanking

Left Vent Pace - Lower Rate or Awrial Tracked
Left Vent Pace - Rate Smoothing Down

Left Vent Pace - Rate Smeothing Up

Left Vent Pace - At Hysteresis Rate

Left Vent Pace - Sensor Rate

Left Venc Pace - Atrial Tracked at MTR

Left Vent Pace - Noice (asynchronous pacing)
Left Vent Pace - Trigger Mode

Left Vent Pace - Ventricular Race Regulacion
Left Vent Pace - Inhibited Due to LVPP

PVC after Refractory

Biotronik

As/Ap
Vsivp
LVp/LVs
RVp/RVs
Ars

Ars (FFP)
Virs

Aflut
Afib
Msw.DDI
Der. VF
Rde.

1

Term.

Autrial sensing/pacing

Ventricular sensing/pacing

Left ventricular pacing/sensing
Right ventricular pacing/sensing
Aurial refractory sensing

Arsin far-field protection window
Vencnicular refractory sensing
Aurial flutcer detecred

Aurial fibrillacion detected
Modeswitch to DDI

VF detected

Redetection criteria are fulfilled
11 AV ratio

Charging of the capackors
Tachweardia episode has terminated

VT-1

RVN

LVN
ATR)
ATRT
ATR-Dur
ATR-FB
ATR-End
B
RID-TU
RID+
RID-
C-—-
==

PMT-8
AF-Rhythm
V-Epsd
V-EpsdEnd
V>A

AFibV
V=-Dur

Unstb
Suddn
Gradl
V-Detect
Chrg
Dvrt

Medtronic

ASIAP
AR
Ab
VSV
Bv

VT-1Zone Sense

VT Zone Sense

VF Zone Sense

Atrial Rate Nose

Right Ventricular Rate Noise
Left Vencnicular Rate Noise

Autrial Tachycardia Sense - Count Down
Aurial Tachycardia Sense - Count Up

ATR Duration Started

ATR Fallback Started

ATR Fallback Ended

ATRin Progress

Rhythm ID Template Update
Rhythm 1D Correlated
Rhythm ID Um%melated

Rhyth ch M Correlated without p

RhythmMazch ™™ Uncorrelated withovt percentage

PVARP after PVC

PMT Terminacion

AFib Rhythm

Ventnicular Tachy Start Episode
Ventricular Tachy End Epssode

Venticular Rate Faszer than Atrial Rate

V AFib Criteria Met
Duragion Met

Stable

Unszable

Sudden Onset

Gradual Onsec

Ventricular Detection Met
Start/End Charge

Therapy Diverted

Shock Delivered
Suszained Rate Duration Expired

Autrial sensing/pacing

Atrial refractory sense

Atrial event in blanking period
Venunicular sensing pacing
Biventricular pace

Venenicular refractory sense
Sense in (slow) VT zone

Sense in fast VT zone via VT
Sense in fast VT 20ne via VF

Sense in VF zone Venencular
safety pacing

VT detected
FVT decected v
VF dected

Tachy pace (ATP)
Charoe end

Y Tiiggered

Sorin

As

A-Aincenal
V-Vincerval Vs Vs
AplA Atrial pacing
As/P Atrial sensing
Ar Aurial refractory sensing
Vs/R Ventricular sensing
Vp Ventricular pacing
Vr Ventricular refractory sensing
bv Bivencricular pacing
St-Jude Medical
A refractory AP AP % morphology
semse ||| 1g0 €| macch
vs v,/
Bt v
Refractory 18 855 855 <1— A-Ainterval
periods 3 855 2
3 A <—f— A-Vinterval
|
V-Vinterval
Trigger EGM
recording -__._J
Biventricular -y s ey -Ler
pacing BP BP BP Vst
Simulcaneows LV first RV first Triggered
AMS Modeswitch
Loc Loss of capture
VPP Ventricular backup pacing
= Interval that is not binned
Vs Binning of interval in Sinus zone
n Binning of interval in VT1 20ne
T2 Binning of interval in VT2 20ne
F Binning of VF incerval
E Reconfirmation of VF

VS: Sens
VP: Pace
VB: Blanking
VR: Refrakter
AS: Sens
AP: Pace
AB: Blanking
AR: Refrakter
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Atriyal refrakter donem
Ventrikuller refrakter donem



NBG (NASPE/BPEG) kodlama

Uyari / Pace Algilama / Sens Algilama yaniti Hiz yaniti Multiside Pace
A:Atriyum A:Atriyum I: inhibe - A:Atriyum
V:Ventrikul V:Ventrikdl . R: Hiz yaniti V:Ventrikdl
o o T:Tetikleme y
e Ventrikill sens alirsa
uyari verme

e Atriyal sens algilarsa
AV gecikme tetikleme

D: Dual D: Dual D:Dual D: Dual

O: Yok O: Yok O: Yok O: Yok




Temel zaman araliklari-|

* Tek odacikli kalp pilleri
— Alt hiz araligi ( Lower rate interval- LRI)

* Cift odacikli kalp pilleri
— Alt hiz aralig1 ( Lower rate interval- LRI)
— Atriyo ventrikller aralik ( Atrioventricular interval- AVI)



VOO Pacing
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VOO Pacing- Magnet modu




VVI Pacing




VVIR Pacing




= Programmed = Pending

Rate (bpm)
180
160
140
120
100
il
60
40

Increasing patient activity --->

Heart Rate Histogram...

Rates
Lower Rate

ADL Rate
Upper Sensor Rate

Rate Profile Optimization
Adjust Rate Response

ADL Response

Exertion Response

Additional Parameters...

60 ppm

Q
B0ppm |
10ppm_|
130ppm_|
on__|

n

110 ppm
130 ppm

Unde Panding




VVT Pacing

e KRT-D hastasi
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VVT Pacing

- 7

o

e 7l i o W j’/ I il

\ 5 / | | s \
A s - N f i o - e N

75 msec

* Ventrikller sens yaniti V pace
tetiklemis
* VVT modu




a0
-
'O

(©

o

o)

o)

o)

1000 ms ,

© Walter Seeger

DOD




DDD pacing AV gecikme

A A Sens
AS AP === Atriyal depolarizasyon
=+ = Atriyal sensing
T
s

AV pace

—— Pace uyarisi
=== Atriyum uyariimasi

VP PAV VP T




r | r

Wasted ‘ Delayed gReduced Diastolic ‘
Diastole | Systole | Filling Time i

E:A |
Fusion |

A
Diastolic MR Diastolic MR
Mitral +—» Mitral «—»

Regurgitation Regurgitation



AVI Histerezis

v
1 1 1 1 1 17
649 640 641 633 817 633
797 781 789 805 796 805

Sensed AVI:150ms
Paced AVI:160ms
Histerezis: 50ms



Hiza bagli degisen AV delay

AV interval (ms)

Programmed PAV

Programmed SAV

A=PAV-SAV Masimum

Offset

Minimum PAV

Minimum SAV

Start rate Stop rate Rate (bpm)
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Atriyal temelli zamanlama

I LRI=60 vuru/dk 1000ms I

| Ato A=1000 ms

| I Ato A=1000 ms

AV=200 ™y A =800 AV=1%0 | V-A=850 AV=200
T ]

- v\ NN \/\




Ventrikiler temelli zamanlama

| LRI=60 vuru/dk 1000ms ve AVD=200ms |
I Ato A=1000 ms I Ato A=950 ms
Av = 200 V-A = 800 AV=130 " yv.A = 800
| | 1

If\ | h_AJ\ a




Ventrikiil temelli zamanlama Atriyal temelli zamanlama
AA sabittir

VA sabittir (LR-AV gecikme)

A AA 1000ms AA 1000ms

£ g
S <]
A VA 800ms 2 VA 800ms 8 A VA 800ms l "
J \ z
g g
> 3 >8
950 ms 1,000 ms 950 ms 950 ms L - 1,050 ms I 950 ms
o O 3
63 Vuru/dk 60 Vuru/dk e 63 Vvuru/dk 63 Vuru/dk 57 Vuru/dk 63 Vuru/dk
Alt hiz:60 Vuru/dk (1000ms)

Paced AV:200 ms (Hiz degisken AV)

Alt hiz:60 Vuru/dk (1000ms)
Paced AV:200 ms (Hiz degisken AV)



Temel zaman araliklari-I|

* Tek odacikli kalp pilleri
— Alt hiz araligi ( Lower rate interval- LRI)
— Ventrikuler blanking period
— Ventrikuler rolatif refrakter period

* Cift odacikli kalp pilleri
— Alt hiz aralig1 ( Lower rate interval- LRI)
— Atriyo ventrikller aralik ( Atrioventricular interval- AVI)
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Temel zaman araliklari-I|

* Tek odacikh kalp pilleri
* Cift odacikli kalp pilleri
— Alt hiz araligi ( Lower rate interval- LRI)
— Atriyo ventrikiler aralik ( Atrioventricular interval- AVI)
— Atriyal/Ventrikiler blanking period
— Atriyal/Ventrikuler rolatif refrakter period
— Post atriyal ventrikiiler blanking period
— Post ventrikiiler atriyal blanking/rolatif refrakter period

28



Temel zaman araliklari-l|

EKG r I /" \
f 5 Blanking vs. rolatif refrakter donem ?

Atriyal ABL PV A BI.

kanal AVD PVARP
Ventrikiler . [alsw VBL.
kanal ; VRP

ht++ne /7 /\ananas ~ardinc



Neden var ?

* Yanlis algilamalari dnlemek
* Uygun hizda pace etmek
* Crosstalk 6nlemek

* Pacemaker mediated / endless loop tasikardilerini

(ELT) 6nlemek



T dalgasi oversensing (TWOS)
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Paced AV delay

/ Safety pacing
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Event
Markers




Endless loop tasikardi (ELT)
Pacemaker mediated tasikardi (PMT)

Atriyal  JEL__7 m
kanal Y| puare Yo puare
I | | |
Ventrikller ol | v v eulsud wee |

kanal \p Vp Ap Vp |Ar
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PMT mudahalesi
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X sayida “VP-AS” algilanmasinin ardindan PVARP otomatik uzatiliyor
= (tek) P dalgasi iletiimediginde = tasikardi sonlaniyor



Ust Hiz Yaniti

* 23 y. Kadin hasta
* VDD KPM
* Efor dispnesi




Efor baslangic

10 mets
Stage 3 Bruce Prot.




25.0 mm/sec

01/22/20 11:23:15 AM

Collected:

R SR SO Y S - Flv
I T T o <
..... TS e
...................... - w N< N
.............. Sd | 3 ot
B - <7 M -.|J.A
N N~NWOO
.............. T W A
>a H 2nu2ﬂ
aol’ 1 !
|||||||||||||||||||||| o MN~NOA
IIIIIIIIIIIIIIIIIIIIII - ﬂ. A
.............. e LN aoof
an’ ; )
g NN
llllllllllllllllllllll - .P“
.............. R N b,
>d .V NON
B <7 1
uuuuuuuuuuuuuuuuuuuuuu _— IH N~
- " b
.............. =0 |- nrw W=} 5F
I - 7, y s S S . H
M~
]
...................... - -
i >4 V ZOZH
I, €./ I N A -
#\ M~ ©OLW
TR TR TP
SO T - N PR . W S [ NP 1 N
wr =TT
N
>0 — Pl
AR st e el Ay ey e 11 I N
S S S S S S S S O S
A mwm = =
S VI R - e
L= =< I P8




25.0 mm/sec

01/22/20 11:27:06 AM

Collected:
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Ust Hiz Yaniti: TARP

AVI PVARP 150 250
AVi N\
AVi



Ust hiz yaniti -I :TARP-Problemi

spontaneous spontaneous spontaneous
atrial interval | _ atrial interval | atrial interval
SAl SAI SAl
448ms 448ms 448ms
P P2 P3 P4
7 N not not
AVD detected detected
stim. stim.

A

200ms ¢ ventrlculqr paced interval VPI =|I Aw

AVl |«— Atrioventricular Interval

300ms
PVARP | «— post Ventricular Atrial Refractory Period

TARP <— Total Atrial Refractory Period
500ms




Ust hiz yaniti -| :TARP-Problemi

AV gecikme kisaltilabilir PVARP kisaltilabilir

ARP PVARP ARP PVARP

SAV SAV
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150 300 Takip devam 200 250 Takip devam
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Ust hiz yaniti -1l :Upper tracking rate

a.
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Pulse Width 040 ms
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Vontricular Load

3.H00 V

o Amplitude
i Pulse Width 0.40 ms

£ Sensitivity 280 mV
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Ust hiz yaniti -1l :Upper tracking rate
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DDD Pilde 7 Temel Zaman Araligi

ATRIA ‘::EJNLTARI;- spontaneous
PACE atrial interval SAl _ SAI _ SAl ... SAIl o
) N l\—k
extemsion\ uns:ensed
(4) [pvarP]  [PvARP]  [PwarP]  [PwarP| = [PvARP]
TARP . . . B TARP | | .
@ URI URI R 1 URI u
P AEI AL AEI D AEI N
: AEI ) J AEI N
G L S N N R
E®vse
(@ [wel VRP] VRP VRP] I3
OB LRI MM LRI ] N
: DI LRI DN\
A 4 A ?
Reset Reset Reset Reset ;47/5“—"“’%
"> UYRI = UPPER RATE INTERVAL (programmable)
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