NGUYEAN TAEC HOAIT NOANG
CUUA MAUY TAIO NHOP vag
ECG OU BEANH NHAAN MANG
MAUY

F“_-



NHAEC LAII NIEAN SINH LYU
TIM

R T
Phase 1 %’___/L
/ ¢ S Action potential
Phase 2

recorded with
surface electrode

o

Phase 0 Action potential
Phase 3 recorded intra-

-50 4 Threshold . cellularly
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c
©
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=
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c
©
L
=

potential (mV)

Phase 4

Mechanical
response

Hayes D. .. Cardiac pacing and defibrillation, a clinical
approach, ed 2000, Futura Publishing

Review of Medical Physiology, €d™1987, Appleton%nd%



NHAEC LAII NIEAN HOIC

« U: hiedu fiean thea
(volt)

« I. c606@ng hoa dogng
Niean (Ampere)

e R: Aiean trod daay
daan (Ohm)

HesselsenA. B."Simplified mterpretatlon of pacemaker ECGs,

ed 2003, Futura. ‘



NHAEC LAII NIEAN HOIC

R1 1) Combined resistance (Rf)
=R1+ R2

*" 1) Combined resistance (Rt)

@ R1 < either R1 or R2

2) Rt=R1 * R% [R1 + R2]

HesselsenA. B."Simplified interpretation of pacemaker ECGEs,

ed 2003, Futura. ‘



NHAEC LAII NIEAN HOIC

e E=UxIxt(1)

« [=U/R (2)

e TOg (1) & (2) =>E=U?xt/R
— E: naéng 160ing cula kich thich Aiean (uJ)
— t: thogi gian cula kich thich Aiean (ms)

m



CAUC KHAUI NIEAM CcO BAUN
TRONG KICH THICH TIM

« Ngd68ng kich thich (stimulation threshold)

« Co60@ng noa kich thich (strength/pulse
amlitude)

« Thogi gian kich thich (pulse duration )

P



SOI THAY NOAI NGOOONG KICH
THICH SAU NAigT MAUY TAIO
NHOP

ge]
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6 3 mo
Time after implant

Hayes'D: L. Cardiacipacinglandidefibrillation; aiclinical

approach, ed 2000, Futura Publishing ‘



CAUC TAUC NHAAN GAAY
TAENG NGOOONG KICH THICH

« Thuoac choang loain nhop

« Roai loain kieam toan

« Roai loain Aiean giaui (taéng K* mauu)
« Taéng "N6OBNQg huyeat

« Nhodic giaup

P



CAUC KHA,l‘JI NIE.{\M cO BAUN
TRONG KICH THICH TIM (tt)

- Niedn troQ (resistance) vag khaung tré
(impedance)

« Hiean t60ing phaan cdic (polarization)
— Thogi gian kich thich
— Kich thoouc naau niean coic (electrode)

P



NHAAN CAUM
(Sensing)

« Phui thuoac vago:
— Tinh chaat Aiean sinh lyu cuta c6 tim
— SO&i tieap xuuc culia Naau Aiean coic vag tim
— Daay daan
— Sensing amplifier




CAUC TiN~H CHAAT CUUA TIN
HIEAU NIEAN TRONG TIM

e« Taan soa

« SOi thay hoai niean thea theo thogi gian (slew-
rate)

e Biean noa

P



CAUC KHAUI NIEAM cc“)A BAUN
TRONG NHAAN CAUM

« Ng6o6ng nhaan calim (sensing threshold)
 No3 nhaiy calim (sensitivity)

— Taéng: oversensing

— Gialm: undersensing

—“



SENSING THRESHOLD vs
SENSITIVITY

Ritter P. I5ratique de la stimulatiofcardiaque eﬂﬁ_
Springer




NAUNH GIAU NGOOONG KICH
THICH VAQ NHAAI\! CAUM KHI
NAET MAUY

Nho Thaat
Kich thich <1V <1V
_ead impedance 350-800  500-1200€2
Nhaan calim
Biean noa > 2mV > omV
Slew-rate >05V/s >1V/s

Ritter P. Pratique de la stimulation cardiaque e
Springer



CAAU TRUUC CUUA HEA
THOANG TA°I°O~NH(‘)P VONH
VIEAN

e Hoap taio xung (pulse generator)
« Daay niean coic

e



HOAP TAIO XUNG

Maich fAiean kich thich
Maich niean nhaan
caum

Rate-adaptive sensor
Chip vi xouU lyu

Boa nhou

Pin

Telemetry control

B%sse?scmlfé\e%t Q mﬁmed mtew‘h@n-ef paceme

ed 2003, Futura.




HOAP TAIO XUNG (tt)

« Daau hieau nhaan bieat gaan heat pin:
— Nhop mauy hiean taii chaam hon nhop cagi fiaét
— Battery impedance taéng (100 Q> >10 kQ)
— Battery status: ERI (Elective replacement indicator)




Rate-adaptive sensor

¢ Lyu t66UNng: nuut xoang

Hoait hoang

 Gia toac

« Nhieat foa

Noa bado hoag oxygen

Aup |6ic trong buoang thaat phadui

WA B, Simplifieanterpretation'ofi pacemakerECGEs;

ed 2003, Futura.




DAAY NIEAN COIC

Naau fiedn cdic

Boa phaan coa nonh
LOoup vou cauch niean
Daay daan fniean
Naau keat noai

) "

‘\
1

n(:o'o:o:o:o:o':o:o:o:o:o:o:ozo:o:o:o:o:o.o.o.-

2 3 4 5

Figure 1. Components of a pacing lead: 1. Electrode tip 2. Fixation device
(passive mechanism) 3. Insulation 4. Conductor material 5. Connector (Dia-
gram courtesy of Medtronic, Inc, adapted).




NAAU NIEAN COIC

e Kich thoouc nhou
« Diean tich tieap xuuc
oun

Cou steroid hoaéc
khOéno

sal'cardiacpacingand defibrillation; ed
2000, Saunders company.



BOA PHAAN COA NONH

« Thui hoang
« Chul Aoang
— Coa fAonh
— Xoay ra xoay vago
NOOIC

(7
V)

\




DAAY DAAN NIEAN

Unifilar -

\

d\\\4 "\ m
Multifilar = -+ & \ ; o
WYY

e e ———y
e .JJ/

Hayes'D: L. Cardiacipacinglandidefibrillation; aiclinical
approach, ed 2000, Futura Publishing




UNIPOLAR vs BIPOLAR

Ritter P. Pratique de |a'stimulation cardiague e?l_
Springer



UNIPOLAR vs BIPOLAR (tt)

Bipolar Unipolar
Kt daay Aiean coic +
S6ua daay niean caoic + +
Far-field sensing ++
RV peforation ++

Kich thich co +++

S i



( X J N

QUY OOUC KYU HIEAU MAUY

The NASPE/BPEG Generic Pacemaker Code

‘7
IChamber(s) |IUChamber(s) |IllRespanse |IV Programimability, | Antitachyarrhyihinia
PositionCategary Paced Sensed to Sensing | Ratfe Modulation Function(s)

0 =none 0 =none 0 =none 0 =none 0 =none

A =atrium |A =atrium = P =dmple P =pacing
triggered programmable (antitachyarrhythmias)

V= ‘V =ventricle |I = W= S = shock

ventricle inhibited multiprogrammable

D=dual (A [ D=dual (A |D=dual (T |C=communicating |D =dual (F+S)
+ V) ) +1)

’ ' R =rate modulatio

Manufacturer's |S =sngle S =dngle (A
designationonly |(A or V) or V)

BPEG, British Pacing and Electrophysiology Group; NASPE, North American Society of Pacing and
Electrophysiology.

\Vd: VOO, WIFN/DD; DDD; VWIR, DDDR

| —



CAUC DATN§ KHOU CcOIC THAAT
COU THEA GAEP

Fusion beat Fusion beat ~Capture beat Fusion beat Native beat

Uby Ao

\

Hesselson'A. B."Simplified intergretation of pacemakerECGS

ed 2003, Futura: ‘




Ventricular Pseudofusion




RATE vs INTERVAL

* Interval (ms) = 60000/rate (ppm)

- Vd
Rate Interval
50 1200
60 1000
/70 857

R -



CAUC MODE TAIO NHOP
THOOONG GAEP

+ AOO, VOO, DOO
« AAl, VVI

- VDD

- DDD

s T—-



VOO & DOO

« Khi naét nam chaam
ean mauy

<+——| R ——><+—— | R—m—

« Phaut xung theo taan
soa coa nonh
(asynchronous)




VVI
T

PACES THE VENTRICLE
VVI
T

SENSES THE VENTRICLE

VVI
T

VENTRICULAR SENSING
INHIBITS VENTRICULAR
PACING



A"

LRI (lower rate interval): khoalng thégi gian mauy taio nhop chég
xem cou soung R khoang troduc khi phaut xung

Vi du: LRI = 1000ms = ta n s may 1a 60 lan/p
VRP (ventricular refractory period):
— khoalng thogi gian mauy taio nhop khoang nhaén bieat baat kyg

hoait Afoang Aiean nago.
— Muic fich: traunh nhaan calm soung T.

1
RPN

NS




A"




A"

« Hysteresis: theam moat khoaling thogi gian vago LRI
fiea mauy taio nhop chog xem cou soung R khoang
troouc khi phaut xung.

« Muic fich: duy tri toai Aa nhop noai taii cuta beanh
nhaan

500 ms: (40 bpm.)
{1200 ms (S0 bpm

L 25

: 1200 ms. (50 bpm.)

VVI 50 hysteresis 40




A"

* Intrinsic rate>
LR

* Intrinsic rate <
LR

A R - e ] i



DDD
I

PACES BOTH ATRIUM AND
VENTRICLE

DDD
i

SENSES BOTH ATRIUM AND
VENTRICLE

1) ATRIAL SENSING INHIBITS
ATRIAL PACING AND

TRIGGERS VENTRICULAR
PACING

2) VENTRICULAR SENSING
INHIBITS VENTRICULAR AND
ATRIAL PACING



DDD

« LRI=VA + AV

« VA interval: khoatling thogi gian baét haau tog sau moat biean coa
thaat (paced or sensed) mag mauy taio nhop sed ch6g xem cou
soung P khoang troouc khi kich thich nho

« AV interval: khoaling thogi gian baét haau tog sau moat biean coa
nho (paced or sensed) mag mauy taio nhop se6 ch6g xem cou soung
R khoang troouc khi kich thich nhé

——TARP——— ——TARP———  ———TARP——
_AV___ PVARP A g7 EVARE AV PVARE®

L

Copyright © 2005 by Elsevier Inc.




DDD

« Cauc khoating thogi gian h606ic
khoii taio sau moat biean coa nho

— AVI (Atrio-ventricularinterval)
— Ventricular blanking period
— Safety pacing window




DDD

Ventricular blanking period

— Ngaén hiean t60ing nhaan calim tin hieau kt
nho taii Aiean cdic thaat

— 20-40ms

L]
Inhibition du spike ventriculaire

Postpotentiel
Niveau de détection

Blanking

onv e



DDD

« Safety pacing window

— Boa sung cho ventricular blanking
period.

— 60-100ms

Blanking [N h 4
Fenétre de sécurité | ,Qmm




DDD

« Cauc khoaling thogi gian Ad06ic khoui taio
sau moat biean coa thaat
— VA interval

— VRP (ventricular refractory period): ngaen khoang
cho fiean cdic thaat nhaan calm soung T, 200-
400ms

— PVARP (post ventricular atrial refractory period):
ngaén khoang cho filean cdic nho nhaan calim
soung P do daan truyean ngodic, 200-400ms




DDD

Cauc khoaiing thogi gian khauc
— TARP (total atrial refractory period) = AVI + PVARP
 Gioui hain toac noa toai na cutia nhop nhé mag mauy taio
nhop cou thea nhadn calim
« Vd: TARP = 400 - nhop nho toai ha mag mauy nhadn caiim
hooic lag 150
— URI (upper rate interval): qui hionh nhop toai ha mag mauy
taio nhop cou thea phaut.

Copyright © 2005 by Elsevier Inc.



DDD

- Cauc kieau kich thich th6oeng gaép
— Nhop nhé cuida beanh nhaan chaam hon lower

rate
« Khoang cou hoait hoang thaat trong suoat khoaiing
thogi gian AV

« Cou hoait hoang thaat trong thogi gian AVI

DDD 60/200/135

LRI -

AV
- ;"/\““‘*"\"\\J,‘M\/’/\“‘-"\K\ ;"M‘ ;ﬁm\‘\ '
J \J/ Yf

V4 A B S

Y,
VA

$peedi25 mm/see Limb: 10 mm/mV Chest =10 mm/mV




DDD

 Cauc kieau kich thich th6oeng gaép
— Nhop nhé cutia bn chaam hon lower rate
— Nhop nhé cuiia bn nhanh hon lower rate
« Cou hoait hoang thaat trong thogi gian AVI

« Khoang cou hoait hodng thaat trong thogi gian AVI: P
wave tracking (atrial synchronous ventricular pacing)

- DDD4p2s02S |

DDD 60/160/125




DDD

« UPPER RATE BEHAVIOR: khi P wave tracking
quau nhanh, nhop P gaan baeng hoaéc nhanh
hon upper rate limit

— URI > TARP: MobitzI (Wenckebach)
— URI< TARP: Bloac 2:1

L DRDEIEED | . DDDOVATOAS0  niwem
H e i TARP =340 ms - HHHH T :
i SSE0 <SI0 <810 <S8 <810

 § W %3 ¥ FENTE | L : 1 1} | 4 | RN i

: : - - . : ' : i : . :

1§ 4 | A | |

‘H OB ' N O N
[ URL | URL J [ URL [ URLJ [ ORI ] URL ][ URI | URIJ




DDD

« Crosstalk
— kich thich nhé Aul [6un Aea Aiean cdic thaat nhaan calm
sau thogi gian ventricular blanking period.
— XOou tri: gialm biean foa kich thich nho, taéng ngéoong
nhaan calm fiean coic thaat, keuo dagi ventricular
blanking period

SEEEEEEE:IEaEE b No safety phcing;

IEEIEIEIIIIIIIN. f vegtricular escape or
e : phcingatend prAV]

e |

>AV

2y No safety pacing or
ventricnlar pacing
“iratend of AV

i 3y Safety pacing
i programmed on




DDD

: PMT ( pacemaker mediated tachycardia)

o AN oo

lean nhoé taio soung P retrograde 2 vogng
vago laii
— Xou tri: aup nam chaam, laap trinh taéng
thooi glan PVARP

Sensed reirograde p“aves o | » |
EE .]; i G Magnet prhcatmn o e
-II-- e B EE E Een

! } . | B [ - 4
: —1 — e pep———— S SIS SIS SIS | IS ESUEE LSS ST S—

| ’ 3 3 ! !
: ! i 15
 SHRAS SR §ERA §ASELS LSS FSo: . $

| BERAS AEAA MESES SSA4S Shoud SRacs SuEDE S

_pppeonzeas— L



DDD

* Mode switching
— Khaii naéng chuyean noai mode cuiia mauy
taio nhop DDD iea inoai phou voui loain nhop
nho.

— Cou thea ioai tée DDD sang DDI, DVI, VVI.




Mot so vi du




Undersensing

« Vi tri dién cuc

« Lap trinh sai: cai sensitivity qua cao
 Pién cuwc bl hw, di léch

. Sut chd nbi dién cwe va may
 Thay ddi bién dé séng P, R




R JET S ———)

*'v-u—.—._.—o~..,‘_?._,’_,_




Oversensing

Nhiéu séng dién tr, myopotentia
Lap trinh sai: cai sensitivity qua thap
Nt dién cwec = noise. Chd ndi khong tot
Cross talk







Mat dan

Hoi trong tli may ¢ hé
thOng unipolar

May gan hét pin
Ngudng tao nhip cao Vi ddin & thét
Nt day

bién cwc di léch
R(“)i loan dién giai,
kiem toan, NMCT

MAat dan & nhi

L, T






Khong phat xung

Oversensing

Hét pin hoan toan

but dién cuc

Sut ché ndi gitra may va dién cuwc




SVVE40




Nhip khong dung

 Gan hét pin
* Oversensing
« Undersensing







Pién cwc sai cho




Pap &ng kiéu Wenckebach




Pap wng kiéu Bloc AV 2:1




Runaway pacemaker

May thé hé ci

Kich thich that v&i tan
s6 400 lan/p

Ap nam cham cé thé
lam nhip cham lai
Néu khong hiéu qua
- phau thuat cap
clru




DDD T0/A20440)

Y beaesand .i!;

LiabiiD--nn/oV! ' Chesiiil

Loss of atrial capture

rvwv‘



. K* =8 mEq/L

S PDD T0/180/120

Loss of sensing and capture

'-v—“
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Wenckebach behavior




=140 Hy [ HRPT7090 1 1548l6

Fusion beat
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C —
Dang |

g

: |25 mm/dec  Limb: |10 mm/mV | [Chest: 10

Pseudo-fusion beat




CHIED

- BS tim mach ngay cang gap nhiéu trudng
hop RLCN may tao nhip

« Chan doan can dwa vao bénh str, triéu
chirng co’ ndng va thuc thé, ECG...

» Viéc x( tri doi hoi BS hiéu rd chirc nang,
phwong thirc hoat dong may tao nhip.

'—““
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