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Nura thé ky tao nhip " Baman
1931-2006
« Ngay 16/07/2008 la ky niém 50 nam BS Seymour Furman cay
catheter tao nhijp vao tim mét BN nam 69 tudi, v&i phan ly nhi that
(AV d|SSOC|at|on) tr 11 nam trwéc, véi nhip 28 ckp.

BN mé6 ung thw da day, dwoc tao nhip 2 gi®& & nhip 60 ckp Khi
ngwng may BN vé tam thu 25 s! Phai tao nhip tré lai, roi ha thap
nhip xuéng dén 30ckp va ha dan bién dd xung thi mé&i dit tao nhip
dwoc!

BN mat ngay 30/7 sau khi
mo lai va vo tam thu.

UNIVERSITY

Furman, PACE 2006; 29:453-456




Ntra thé ky tao nhip

KS Arne Larsson |
1915-2001 ;
26 may tao nhip! ..
- Ngay 8/10/2008 la ky niém 50 nam ngay
BS Senning (Thuy Pién) cay yEVAle
nhip dau tién, do TS Elmqvist thiét k&, cho

bénh nhan Arne Larsson. t"ﬁw

BSAkeSennln
May dau tién chi hoat dong lién tuc dwgc  ots- 2000

8 gio, va phal thay thé vé&i may ther 2 hoat
dong knong on dinh trong 3 nam!

50 nam qua may tao nhip da co nhirng

tién trién vwot bac va hién nay p T
la mot trong nhwng thiét bi bén __. TS Rune Elmavist
va cong hiéu ctru ngudi bénh! !/ /9’%' 1906'@6
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Tao nhip nam 2008

Tai hoi nghi Heart Rhythm Society lan th 29, t6
chtrc & San Francisco, ngay 14-17/5/2008, vé
lanh vire tao nhip khong cé gi hoan toan mai la,
nhwng c6 nhirng tién trién nho

Trong bai nay téi xin dwoc tdm tat lai va xin trinh

bai vé khia canh ky thuat ... hon la y-khoa

— Sé cb gang so sanh cac ky thuat clia cac cong ty
Medtronic, Biotronik, Boston Scientific va StJude
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Tao nhip nam 2008

 Chtrc nang diéu chinh tw dong (automaticity)
— Bién dd xung that
— Bién do xung nhi
— Thoi gian nhi-that (AV delay)
« Gidm xac suat suy tim, rung nhi
— Giam t6i thiéu tao nhip & that
— Hep lai séng tao nhip
» Vién lién vé tuyén
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Chtrc nang dieéu chinh tw dong

 Chtrc nang diéu chinh tw dong (automaticity)
— Bién dd xung that
— Bién do xung nhi
— Thoi gian nhi-that (AV delay)

« Trong 3 chirc ndng nay, thi diéu chinh tw dong
bién dd xung & that 1a quan trong nhat vi mat
nhip & that co thé dwa dén vé tdm thu, co thé
dwa dén t& vong néu BN tuy thudc may tao nhip
(pacemaker dependent).
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Bién dd xung that thich rng

Biotronik Boston  Medtronic St Jude
Active Capture SC|ent|f|C Ventricular capture Med|Ca|

Control management
Automatic Capture AutoCapture

Back-up pulse at Yes Yes No Yes
non-capture

Xung dw phong

khi khtr cure khéng

thanh cong

Uni- and bi-polar No
configurations Yes: zephyr

Dang don hay 2008
lwong cuc

—_——
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Bién dé xung that thich (rng

« Xung dw phong trong trwvdng hop khir cuc

khong thanh cong

— An toan t6i da

Back-up pulse delivered
Source: Biotronik, Active Capture Control

9

1.0V 1.0V 1.0V
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Bién dd xung that thich rng

 Khong co6 xung dw phong ... vi khong do dworc
song phan ng (evoked response)!
— May kiém tra ngudng theo dinh ky, va chi thay di
bién dd luc dé
— th“mg xung dw phong can lap trinh 2X nguwdng ... chi
tot hon Iap trinh thdng thwong (2-3X) doi chut
» V&i xung du phong, cé thé Iap trinh mic an toan
trén ngwong thap, thi du +0,5 V ... tiet kiém pin
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Bién dd xung that thich rng

Basa Rate: - wwvvvminsnnisaasiaii
E/R Sensitivity

Note: The above values were obtained
when the data was interrogated.

Date Read: Dec 22 2006 10:07 am Date Last Cleared: Apr 19 2006 1:48 pm
Total Time Sampled: 64d Oh Om Os Automatic Pulse Amplitude: 0.875V
Sampling Rate: 12 Hours Ventricular Pulse Width: 0.6 ms
Sample Counts: 128
4.57
4.0

3.54 £
— A Onset of gastroenteritis

B
‘—*33-0: B Hospitalized for IV fluid
5] C Discharged -
- D Scheduled visit with cardiologist A t
< 2.0
E -
£ 1.5

1.0
TG & R Cok b
0.5

00T T T T T T T T T T T T T T T T T 1 T T 1 | I |
Oct 19 2006: 12 am Nov 4 2006: 12 am Nov 20 2006: Dec 6 2006: 12 am Dec 22 2006: 12 am
Time ate:hoUr) Dec 22 2006 10:14 am

'l'l"""'l.l". -

Source: St Jude Medical, Autocapture pacing system
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Bién dd xung that thich rng

* Chtrc nang chi hoat déng v&i tao nhip don cuc
— Khi may tim kiém nguwéng, sé tao nhip véi bién do
cao, dwa dén kich thich co noi cay may, co hoanh(?)
« Chtrc nang chi hoat déng v&i nhan cam lwéng
cuc
— Céc day dién cwc khi thay may co thé 1a loai don cuc!
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Bien do xung nhi thich wng

* Hién nay chi c6 céng ty Medtronic va céng ty St
Jude , voi Zephyr 2008, c6 chwc nang nay

« Chwa dwoc sw chu y cua cac céng ty khac vi khi
xung nhi khéng thanh céng, anh hwdng dén
huyét lwu chi khoang 15-25%

* Nhwng theo da ky thuat hién nay, sé co trong
cac may tao nhip cac cong ty nam 2009
— Biotronik Cylos 990: Automatic Atrial Threshold Test
kKhi tai kham BN co nhip ndi tai.
e Can thiét 1a c6 kiém tra mdi chu ky va cd xung

dy phong!
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Bién dd xung nhi thich Ung

« Medtronic, Atrial Capture Management, kiém tra
gian tiép dinh ky
— Atrial Chamber Re§et: Trwong hop co nhip nhi nai tai,
xung nhi sé wrc ché nhip nhi nadi tai
— Atrial-Ventricular Conduction: véi dan truyén nhi-that,
may sé theo doi dap rng o that
— Khong co xung dw phong! -> bién d6 cao!

AP Overdrive Rate Interval APO erdrive Rate Interval - prematurity | Test AP BﬂCk up AP |"ﬂ'8 | AS I;u\S ‘prst(CAP} ( AS |;ﬂ\S
‘APVS |VP | VP | VP ‘ VS or VP | VP |VP
- = AS AS as AP AR (LOC) AS AS
Test AP Backup AP SmmTest AP) fr‘gm gdk pAP) | | ‘ ‘ | | |
| oo | : |vp | VP | VP | VP |VP L’P
*

Figure 4-9. Atrial Chamber Reset test method

N
Scheduled VP

[
| |
| |
| | —_—
Lo o e B Source: Medtronic, Adapta/Versia/Sensia Reference Guide &
| Last Support AP-VS Interval | 85ms )
\_ i . ' Y, OREGON | Y.
HEALTH (ossz )

P capture
Loss of Capture & S g[}]%gs ?TE’
Figure 4-10. Atrial-Ventricular Conduction test method




Bien do xung nhi thich wng

« Zephyr/St Jude, Acap Confirm, do song phan
rng (evoked response) xung nhi
— Kiém tra méi chu ky
— C6 xung dw phong néu khdng thanh cong

Source: St Jude Medical
AcapSellSheet Zephyr

OREGON
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Follow-up EGMSs confirm appropriate atrial capture and eliminate the & SCIENCE
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Bien do xung thich rng

« Pé do dwoc song phan trng, cac céng ty can
dung loai dién cwc v&i song tao tac phan cuwc
(polarization artifact) thap.

 Pé gidm song tao tac, can phai tdng dién tich
giao dién cac dién cwc bang cac I&p pha trong
cac dién cuc thé hé moi
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Bién do xung thich wng

 L&p pha Fractal dan dau vé gia tang dién tich
giao dién
— Céng ty Biotronik dung Iridium fractal ttr dau thap
nién 90
— Cong ty St Jude cling da bat dau dung Iép phi fractal
Titanium Nitride trong cac thé hé dién cwc maoi.
« Medtronic dung platinized porous electrode
» Boston Scientific dung I&p phu IROX (iridium
oxide)
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Bién do xung thich trng

Iridium fractal

Porous Platinum ... khéng déu
nén dién tich giao dién thua fractal
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Th&i gian nhi-that

Pé co gang dung nhip that ndi tai, cac may déu
c6 chirc nang thay doi thdi gian nhi-that

— Biotronik: AV hysteresis, AV repetitive, AV scan
— Boston Scientific: AV search hysteresis

— St Jude Medical: Auto Intrinsic conduction search
— Medtronic: Search AV+

N[o] chung tat ca céac cong ty coO chtrc nang keo
dai thei gian AV ra dé co gang dung nhip that

nol tai.
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Th&i gian nhi-that

 Toi wu hda (optimization) théi gian nhi-that
— St Jude: Quick Opt
» Dung trong trwdng hop can tao nhip hau nhw ;
100% o that ... nguyén thay dung v&i may s Ve
3 budng. Khong nén ding khi cé nhip noi tail M
+ V&i may khac c6 thé lam bang tay véi ECG ...
Strohmer, PACE 2004; 27: 468-474 .. R 100 ms sau p

— Biotronik Cylos 990: AV Advisor khi tai khnam sau mot
thoi gian dung IRS plus S

ay delay[ms]
7, bl SRR

Manual programming of Programming of AV delay and
AV delay and hysteresis hysteresis with AV AdVisor® ]
200 -

physiolegic non- physiologic non- is0=




Giam xac suat suy tim |

* Trong nhirng nam
dau tien tao nhip I B ey reaa e
bac si da biét la i . T geae
tao nhip VVI tang T
xac suat rung nhi ——
va suy tim ... hon v
la tao nhip AAL.

’ : Tidme (yearj} ’ -

Figure 2. Kaplan-Meier survival plots of overall survival (4) and of survival from cardiovascular death (B)

21 UNIVERSITY
Andersen, The Lancet, 1997; 350: 1210-1216




Giam xac suat suy tim

Qua thap nién
90, cac BS
chuyén qua tao
nhip 2 budng, roi
kham pha la tao
nhip 2 budng
khdng khac may
tao nhip VVI vé
phwong dién tw
vong! ... Nghién 0.6
cvu MOST

@

Proportion free of death or stroke

Months

Hellkamp, JACC, 2006; 47: 2260-2266
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Giam xac suat suy tim

 Nhwng clng giup BN

Event
Death/siroke

Dieath

Stroke

HR(CT)
0.91 (0.75
0.88 (0.73

0.95 (0.78
0.94 (0.76
0.81 (0.54
0.74 (0.48

0.73 (0.56
0.72 (0.55

0.77 (0.64
0.72 (0.60

110
. 1.07)

L 1.16)
, 1.15)

» 1.23)
, 1.12)
. 0.95) o

, 0.94) 0.017 —_— ‘

,092)  0.004 P —

L 0.86)  0.001 ———p ‘

0.5 DDDE better 1 VVIR better

Hellkamp, JACC, 2006; 47: 2260-2266 @
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Giam xac suat suy tim

* Nghién ctru DAVID voi BN ICD so sanh may 2
budng v&i may 1 budng: DDDR té hon VVIR!

Figure 2. Survival to Main End Points in the Trial

DAVID, JAMA 2002; 288: 3115-3123

Cumulative Probability

Mo. at Risk

DODR
Wl

A | Death or First Hospitalization for
New or Worsened CHF

=
=

| Relative Hazard (95% CI), 1.61 (1.06-2.44)

o
K

o
i

o
=
|

0
Time, mo
260 159 FL=3 21
256 158 an 25

Dual-Chamber Rate-Responsive Pacing (DDDR)
------ Ventricular Backup Pacing (V)

B | First Hospitalzation for New or
Worsened CHF

Relative Hazard (95% CI), 1.54 (0.97-2.46)

C | Death From Any Cause

| Relative Hazard (95% CI), 1.61 (0.84-2.09)

0 (=} 12 18
Time, mo

260 166 74 21

256 156 &0 24

Time, mo

250 173 95 30
256 172 95 25

For all plots, time zero is the day of randomization. Cl indicates confidence interval. A, Survival to death or first hospitalization for congestive heart failure (CHF).
Unadjusted P=.02; adjusted for sequential monitoring, P=.03. B, Survival to first hospitalization for CHF. Patients are censored at death. Log-rank P=.07. C, Survival
to death from any cause. Log-rank P=.15.




Giam xac suat suy tim

* Nghien ctru INTRINSIC RV dung AV search
hysteresis trong may ICD dé giam tao nhip that

R“\—R_\

| = DDDR AVSH|
| m— V] |

p < 0.001, noninferiority

:
S5

# at nsk:

DDDR
VVI

Ohlanski, Circulation 2007; 115: 9-16 HEALTH '5;5—11'
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Giam xac suat suy tim

e Theo BS Levine (5th Virtual Cardiology Congress —QVCC), két
qua INTRINSIC RV la ty I& sw ¢b thap nhat khi
tao nhip that trong khoang 10-19% khi dung AV
Search Hysteresis (Boston Scientific).

« Dudi 10% thi bloc cap 1 va 2 cé anh huwdng
khéng tot.
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Giam xac suat suy tim

 Tw sau nghién cwu DAVID, cac cong ty‘déu qé
thém chirc nang giém tao nhip khong can thiét (do
dan truyén nhi-that) & that

— Medtronic: khong dung hysteresis ma dung Managed
Ventricular Pacing — 4%* nhwng c6 van dé vé tam thu

— Biotronik: Intrinsic Rhythm Search plus ... dung thoi
gian AV hysteresis 300 ms va AV repetitive va AV
search — 7% (thap hon 10% nho AV repetitive)

— Guidant: AV search hysteresis ... tang 100% - 14,6%*

— St Jude Medical: Ventricular Intrinsic Preference twong
tw AICS nhwng kéo thoi gian AV dén 350 ms,— 7?7
(AICS: 49.7%%)

OREGON @
* Theo tai liéu soan b&i cong ty Biotronik HE%IESFIII_EINDOEUE
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Giam xac suat suy tim

» MVP: sé thay doi phwong thirc tao nhip sang
AAIR. Néu khong phat hién song R, sé chuyén
tré lai DDDR ... AAIR <-> DDDR

Van dé 1a khi chuyén AAIR -> DDDR that sé
chiu 2 chu ky dai

Source:
Medytronic,

EEEEEEQEEEEEEEEEEEEEEEEEEEEEEEE Adap.taN ersia/
EEEEEEQEEEEEEEEEEEEE!EEEEEEEES Sensia
e L i e e e 1§ o E

Reference Guide

Marker Channel

e R e e
HEsEE e E e e e
S e e e T

V-Vintervals —m— o« f—————— 1

1 The pacemaker operates in AAIR mode.
2 Atthe onset of AV block, the pacemaker supplies ventricular backup paces.
3 The pacemaker switches to DDDR mode.

UNIVERSITY
Figure 5-4. Switching from AAIR mode to DDDR mode




Giam xac suat suy tim
« MVP lam BN bi bi bloc cap 2 mét thworng xuyén!

— Sé khdong mét néu dung AV hysteresis!

IEATIEPFY SEPE B xlixizl Pal . Confineous

=

4 - - L
= i = =Ll M A =

Figure 13: Atrial pacing with intermittent second degree AV block. Additional episodes
are shown on the compressed rhythm strip. The patient’'s symptoms of weak spells s
resolved with restoration of the DDD mode Q)

Levine, 2007- 5t Virtual Congress on Cardiology, QVCC =
29 UNIVERSITY




Giam xac suat suy tim

« AV hysteresis c6 thé giém Xac suat suy tim trong
trwong hop tao nhip, that < 20%, vay con trwong
hop can tao nhip that >40% thi sao?
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Giam xac suat suy tim
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170
QRS duration (ms)
Figure 1. QRSd and risk of HFH.
Sweeney, Circulation, 2006; 113: 2082-2088
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Giam xac suat suy tim

« Can tao nhip thanh lién that hau giam dé réng
QRS!

« Dung day dién cwc v&i cd dinh chd ddng (dau
vit)
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Vién lién vo tuyéen

— Hién nay chi c6 Biotronik c6 Home Monltorlng cho
cac may tao nhip 2 budng cao cap va ICD ... vai trén
100.000 may dwoc theo doi moi ngay qua he thong
dién thoai di dong t&i trung tam theo doi.

» Lién lac moét chiéu théi! Khdng cé van dé an toan
may!

— Boston, Medtronic, St Jude: lién lac 2 chiéu. Chi moi
bat dau voi loai ICD thé hé mai! Lién lac voi may
chwong trinh la chinh.

* Medtronic: Connexus wireless telemetry Co thé
noi véi may Carelink dé dién thoai vé BS.

« Stdude: Invisilink ... chi v&i may chwong trinh

- Boston Scientific: Latitude. C6 thé noi vao hé
thong dién thoai vé trung tam theo dai. @

- N R o OREGON | %
— Bi hacker vao thay doi chwong trinh! HEALTH s

&SCIENCE
33 UNIVERSITY




« Xin cam on quy déng nghiép da
quan tam theo dol
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