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Sw phat trién chirc ning diéu chinh tw dong bién dé xung tao nhijp that

May dau tién cé ventricular autocapture (AC) 1a Microny va Regency cta Cty St Jude. Sau
do la cac may dong Kappa ctia Medtronic, rdi dé&n may Talos/Philos Il cia Biotronik. Truwéc
do, trong dong Philos, Biotronik ciing ¢ AC, nhung chi dung dé kiém tra mdi xung va phat
xung dw phong (backup), khéng diéu chinh bién dé xung.

Mdrc an toan

Céc chuong trinh AC c6 thé dqu phan chia ra 2 loai. Loai AC vc'>j kiém tra sau méi xung,
va v&i xung dy phong, va loai kiem tra dinh ky, thwong moét vai lan trong ngay, khéng co
xung dw phong. AC cuia SJ va Biotronik thudéc loai dau. AC ctia Medtronic thudc loai sau.

Patient Threshold Changes

Khi kiém tra mdi xung, thi m&c an toan can thiét thip. Bién do -
xung may SJ thwong chi +0,25-0,3 V trén nguwdng. MAy 21 svmeouen
Biotronik thi dung +0,5 V cao hon nguwdng. V@i cac chwong trinh - £ =« iy gy
ndy, ding mic an toan thap, +0,25V, thi khi ngudng thay déi
trong ngay co thé chwong trinh phai diéu chinh lai nhiéu 1an hon Time

la khi ding mtrc an toan cao hon déi chut, thi du +0,5V. Trong cac may Philos Il va Cylos,
mirc an toan mac dinh (default) 1a 0,5V, nhwng cé thé chon tir +0,3V dén +1,2V. Cac may
St Jude thi mic an toan cd dinh. Ngoai kiém tra sau mdi xung, cadc may Biotronik va St
Jude con tim nguéng 2-3 lan/ngay roi diéu chinh bién dd xung thich hop véi nguwéng tao
nhip vira m¢&i do.

Vi chi kiém tra vai lan trong ngay, nén mdc an toan cta AC trong cac may Medtronic can
phai cao, mac dinh la 2 1an ngwdng, nhwng cé thé chon tr 1,5X dén 4X. V&i mire an toan
2X, bién dd xung la 2 X nguwdng. Thong thwdng bac si 1ap trinh tay (manual) khoang 2-2,5
lan ngwong. Nhw vay la muc dich AC trong cac may Medtronic khong phai 1a dé tiét kiem
pin ma |a dé an toan'! Cac may kiém tra sau mdi xung, ciing rat an toan vi sé& cé xung dw
phong khi xung chinh khéng thanh cong, va sau mét vai chu ky khdng tao nhip thanh cong
(can phat xung. dw phong) sé& tim ngwdng va diéu chinh bién d6 xung. Do d6 AC cula
Medtronic c6 thé xem Ia mét thé hé trweéec AC clia St Jude va Biotronik.

Tom tat: AC trong may Medltronic chi kiém tra 2 Ian trong ngay, khong co kiém tra sau méi
xung nén murc an toan mac dinh (default) can phai cao, 2X nguéng. AC trong cac may
Biotronik va St Jude kiém tra sau mbi xung va cé xung dw phong khi phat hién tao nhip
khéng thanh céng. Mdrc an toan mdc dinh (default) cua cac may Biotronik la +0,5V, nhung
c6 thé diéu chinh trong céc may cao cép, tir +0,3V dén +1,2V. Mirc an toan ¢é dinh cda céc
may St Jude la +0,25V.

! Mét gia thuyét Ia Medtronic phai diing mirc an toan cao 1a tai nguwéng tim dwoc khdng chinh xac, c6 thé qua thap. Mét gia thuyét khac,
gia thuyét “tiét kiém pin”, c6 ngudn gbc tir nhan xét 75% bac si khdng thay ddi chuong trinh, nén may Medtronic trong sudt thdi gian hoat
déng dung bién d6 mé&c dinh 3,5V. So véi 75% nay, thi véi khdi dong tw dong AC sau 122 ngay, thi dung 14 tiét kiém pin! Nhwng trong
mot sb bénh nhan, xem phan ban vé |ap trinh AC may Biotronik, lai dwa dén tinh trang rat hao pin.
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Lé p tr‘l n h The safety margins are acceptable for AutoCapture.
"

Vé |ap trinh AC, cac may St Jude vi 1a thé hé dau tién nén phirc o
tap hon. Théng thwong ky thuat vién sé dung chuwong trinh . ™ =
Evoked Response test (ER, séng phan &ng) d& do ER va s TENENTY  penn-tn.1
polarization artifact (PA, séng tao tac phan cwc), va khi ty 1& ‘== 00 ™ wemwer

ER/PA chuan, thi lap trinh ngwdng kiém tra ER, xem hinh bén
phai. Bén dong Victory va Zephyr, cac may mdi c6 chwong trinh
lap trinh tw déng, bac si khéng can su hd tro cha ky thuat vién.

Pé do 2 loai séng, may dung nhitng dot 2 xung cach nhau
khodng 100 ms. Xung dau sé& tao nhip thanh céng, nén cé vira
ER vira PA. Xung sau roi vao théi gian tro cia that sé khong tao
nhip thanh céng nén chi cé6 PA. Séng ER khéng tuy thuéc bién
ddé xung, song PA thi tuy bién dé xung. Do d6 khi do, dung bién = tasure Hentanuie
dd xung cao. Néu ty 1& ER/PA cao thi cé thé chon nguwéng phat
hién song ER duorc.

Céac may Medtronic va Biotronik déu cé chwong trinh 1ap trinh tw ddng, bac si khéng can
phai do gi ca.

May Medtronic thi sau khi cdy may, may sé cho thoi gian Acute Phase Days, mac dinh la
112 ngay, roi méi tw dong khéi dong chwong trinh AC. Trong thoi gian dau bién dd co dinh.

Vé&i may Biotronik, bac si s& can kh&i ddng chwong trinh AC trong ky tai kham. May sé tw
dong kiém tra va bao cho biét la may c6 thé dung chuwong trinh AC hay khéng (may phan
biét dwoc séng phan (rng va song tao tac), va sé khéi déng chwong trinh AC. Néu khéng
thi nén tiép tuc dung manual. Theo kinh nghiém chung t6i, cé thé bat AC trong cac may
Biotronik 1 tuan sau khi cy day v&i cac bénh nhan nhi va bénh nhan 1&n tudi (>70 tubi), va
sau 1-3 thang v&i cac bénh nhan khac. Néu bénh nhan tré lai kiém tra may sau 3 thang, thi
thwdng bat AC 1én dwoc. Tai sao cong ty Biotronik khong dung Acute Phase Days nhuw may
Medtronic ? Ly do la tai khi khéi déng AC, néu bénh nhan lic d6 khéng thich hop voi AC,
thi may sé tao nhip & bién dd an toan cao, 4,8V @ 0,4ms, rat hao pin. Con khi bac si khdi
dong, thi néu khéng thanh cdng co thé 1ap trinh bién d6 bang tay, tiét kiém pin.

May chwong trinh AC dung nhitng ampli dac biét dé do séng phan tng. Khi khéng dung
AC duoc, van c6 thé lap trinh bang tay vi khi bac st tim ngwdng thi dung séng trén dién
tdm do, khac han séng ER.

Tém tat.

e V&i may Biotronik, bac si hodc ky thuat vién phai ra Iénh khoi dong AC. Thuong thi khoi
déng khodng 3 thang sau khi cdy day. Nhung ciing ¢ thé khéi déng thanh cbéng sém
hon. Khéi déng dung mét churong trinh tw déng do cac séng va bao cdo cé thé dung AC
hay khéng. Néu duoc méy chuong trinh sé tw dong I4p trinh chuong trinh AC.

e May St Jude cén phai duoc ky thuét vién ra Iénh khéi dong. Truéc do ky thuat vién phai
dung chwong trinh do bién do séng tao tac va séng phén ing. Néu ty 16 ” ’phan tng / tao
tac” cao, thi may sé dé nghj bat Ién AC va may chwong trinh sé cung cép céc thong sé
cén thiét.

e May Medtronic thi sé tw dong khéi dong AC Ién sau ngay cady may khodng 112 ngay.
Néu véq thoi diém bat {\C 1én ma Qénh nhén khdéng thich hop vdéi AC, thi may sé dung
théng so an toan cao dé tao nhip, rat hao pin.
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Day dién cuc

Vé phU’O’ng dlén déy dlén CLrC, thl CéC may St JUde Capture Noncapture Capture Noncapture
can dung day bipolar cho dén dong Zephyr m&i ¢ Poliaton  folaatn oy, | attos
thé dung day unipolar. Cty St Jude nhan manh la

cac dién cuwc phai la loai low polarization, khéng

thé dung loai high polarization. May St Jude tao

nhip unipolar khi dung AC dé& giam séng tao tac, sl || S
cho nén khong ICD compatible (twong thich may

pha rung) khi dung AC. Mai dén dong Zephyr méi

c6 thé tao nhip bipolar khi dung AC.

Khéng phan biét
duoc ERva PA

Céac may Biotronik va Medtronic c6 thé dung day
dién cwc unipolar hoac bipolar.

High polarization Low polarization

Dé& c6 thé hoat ddng, chwong trinh AC doi hdi séng

tao tac thap (low polarization). Mrc dd séng tao tac thi tly dién tich giao dién. Céac dién cuc
tron (smooth) cé dién tich giao dién bang dién tich dién cwc. D& gidm song tao tac, can
tang dién tich giao dién so v&i dién tich dién cyc. Day la ly do cac cong ty da dung cac lop
phu bén ngoai dién cuc.

L&p pha fractal Iridium/ Titanium Nitride dat dién tich giao dién cao nhat, >1000X dién tich
dién circ. K& dén 1a TiN, va sau cung Porous Platinum. Fractal Iridium chi cé tir Cty
Biotronik, va tit ca cac dién cuc Biotronik dwoc cay tai Viét Nam tr ndm 2000 déu dung
|&p phu nay. Cac dién cwc Biotronik duwoc cay tai Viét Nam trong cac ndam 1995-2000, day
TIR, dung I&p ph fractal TiN. Fractal TiN hién nay thi cé trong cac day thé hé méi cua Cty
St Jude, Tendril ST. TiN thi dwgc Cty St Jude dung trén cac dién cwc cl. Cty Medtronic
mé&i bat dau st dung TiN trong cac thé hé day mai, ké tir ndm 2004, Capsure Fix Novus
4076. Cac day Medtronic trwédc do, day 4092 va 5076 con dung & Viét Nam, dung
platinized platinum, c6 murc tao tac cao?.

£

S0 k2608 7434 18.00 HEDPRISKU jocoe  2e34 1o o Heore NP 12.00 et
(%agSur(f CapSure® SP Novus CapSure® Z Novus
e 5.8 mm? Platinized 1.2 mm? Platinized

Porous Electrode
Porous Electrode Porous Electrode

Hinh phéng dai cac cau tric bé mit cac dién cwe ctia Medtronic. Source: PLComponents
Day 4092, da tirng dwoc lwu hanh & Viét Nam, la loai CapSure SP Novus.
Khi dién tich giao dién tang, cé thé giam dién tich dién cwc hau giam ngwéng.
CAu tric & cac hinh trén khong nhé dan ddong dang (uniform) nén do gia ting dién tich giao dién
khéng bang cau trac fractal (xem hinh dwéi). Do d6 cac song tao tac van cao.

? pidu nay c6 thé giai thich phér] nao ly do tai sao cac may Medtronic khdng cé kiém tra tao nhip sau m§i Xung ... vi bién d6 song tao tac
qua cao. Khi tim nguéng, mét s6 xung dwoc ding, nén cé trat mét xung ciing dwoc. Khi kidm tra sau mi xung, can phai tring 100%!
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Figure 18 Four different magnifications of a fractal titanium nitride coating Figure 19 Same treatment as Fig. 18, but for iridium coatings.
deposited by reactive DC sputtering with external DC bias voltage.

Hinh phéng dai fractal TiN va fractal iridium. Trich ti A.BolZ® trong Encyclopedic Handbook of
BioMaterials and BioEngineering, Part A: Materials, Volume 2, DL Wise et al, editors, 1995.

Hinh phéng dai fractal Iridium. V&i cau trac tron hon fractal TiN, fractal Ir dat mat d6 dong dién déu
hon nén cé mirc sinh hop (biocompatible) tot hon, nén dat ngwdng tao nhip, bién dé séng tot hon.

3 TS Armin Bolz la giam déc nghién ctvu cho Biotronik, phat minh ra cac |&p pha fractal cho céc dién cwe.
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Abb. 4: Signal einer unbeschichteten Elektrode bei unterschwelliger Stimulation.

Abb. 5: Signal einer unbeschichteten Elektrode bei Giberschwelliger Stimulation.
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Abb. 6: Signal einer fraktal beschichteten Elektrode bei ur hwelliger Stimulati Abb. 7: Signal einer fraktal b ichteten El bei i lliger Stimulation.

Hinh trich ttr Bolz (1993).
Dién cwc khong I&p phu. Hinh 4: 1,1V, 0,5 ms, tao nhip khéng thanh céng. Hinh 5: 2,0V, 0,5 ms, tao
nhip thanh céng. Song phan rng trong hinh 5 chi hoi khac séng tao tac trong hinh 4. Khé phan biét!
Dién clrc v&i I&p phu fractal TiN (Biotronik TIR 60 UP). Hinh 6: 0,3V, 0,5 ms, khong thanh céng. Hau
nhw khéng c6 song tao tac, chi c6 séng R néi tai. Hinh 7: 1V, 0,5 ms, tao nhip thanh céng. V&i I&p phu
fractal TiN, hau nhw chi c6 séng phan rng!

Tom tdt. Hau gidm song tao tac phan cuc, cac cong ty da dung cac Iop phi dé ting dién
tich giao dién & cac dién cwe. Vé cong hiéu tang dién tich giao dién thi chung ta cé thé xép
hang do tang dién tich giao dién nhw sau

1. fractal Iridium, fractal Titanium Nitride (TiN)

2. TiN

3. platinized platinum

T4t cg céc dién cuc céng ty Biotronik déu cé I6p phu fractal Iridium. Céac dién cuc thé hé
méi cua cong ty St Jude c6 Iop phu fractal TiN (con dwoc goi la Activated TiN). Cac dién
cuc thé hé cid cua cbng ty St Jude co lop phu TiN. Cac dién cuc thé hé mdéi cua cbng ty
Medtronic c6 I6p pha TiN. Cac thé hé cid dung platinized platinum.

Cho dén dong Zephyr, cac may St Jude cén phai dung day dién cuc bipolar véi low
polarization artifact. Cac may Biotronik va Medtronic khéng co gi¢i han cuc tinh.
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Bién d6 xung cao

Khi kiém tra may ma phat hién bién dd xung quéa cao (24,8V), day co thé la triéu chirtng AC
khéng hoat déng dwoc vi trong bénh nhén nay bién dé song tao tac qua cao so v&i song
phan ng, nén may khéng phan biét dwoc hai loai séng nay. Do dé, dé an toan, bién do
xung cao dwoc dung. Khi gép trwéng hop nay, nén tét AC va lap trinh tay (manual) sau khi
tim ngudng.

Ciing c6 khi bién d6 xung cao la vi ngwdng cao. Tuy nhién trwéng hop nay hiém hon 1a
trwong hgp chuwong trinh AC khéng hoat ddng dwgc vi séng tao tac qua cao.

Xac suét AC khéng hoat déng dwoc la do mirc song tao tac cao va nhw vay tuy thudc lop
pha trén dién cwe. VGi 16p pha fractal Ir/TiN xac suat nay thap, ke den la TiN, va platinized
platinum thi cé xac suét cao®.

Tém tét. May véi chuong trinh AC tao nhip véi bién dé ngoai ving hoat dong cia chuong
trinh AC thuong la vi song tao tac qua cao so vGi séng phan (ng. Lép phd bén ngoai dién
cure tot thi xac suat sy kién nay thap.

Két luan

Tom lai, chwong trinh autocapture trong cac may Biotronik va St Jude nham muc dich tiét
kiém pin.NTrong cac may Medtronic, chwong trinh autocapture nham dat dé an toan cao,
mac du van thua mdrc an toan clia cac may Biotronik va St Jude.

Céac dién cuc Biotronik va St Jude déu 1a loai low polarization, giup chwong trinh
autocapture hoat ddéng chudn va it khi khédng hoat déng duwoc. Cac dién cuc ci cla
Medtronic khéng phai 1a loai low polarization nén xac suat cao la autocapture khéng hoat
dong dwoc. Ngoai ra, vi khéi ddong tw ddng sau 112 ngay, néu luc khéi ddng AC ma khéng
thanh céng, may Medtronic sé& tao nhip & bién doé 5V @ 1ms, rat hao pin. Cac thé hé moi
day dién cwc Medtronic da bt dau s dung I&p phd TiN nén xac suat sy kién ciing gidm,
nhuwng van khdng bang cac dién cuc véi Idp phi fractal Iridium/ TiN cta Biotronik va St
Jude.

Vi hau hét cac day dién cuc thé hé cii & Viét Nam 1a unipolar, khi thay may khéng nén
dung may St Jude vi chwong trinh AC cla St Jude can day bipolar’. Néu 1a day Biotronik
v&i 16p phu fractal TiN/Ir thi chwong trinh AC s& hoat déng tét v&i cac may Biotronik va
Medtronic. Con néu 1a day khac, thi dung AC khéng kha quan.

B& may tao nhip ciing nhw chiéc xe 6-t6. Banh xe twong dwong véi day dién cuc. Lop xe
twong dwong v&i I&p phi va 1a tiép xuc véi mat duwong (ndi tdm mac). Xe tét (co6 AC) ma
dung 16p bias-ply (platinized platinum) thi chay dwéng tét (bénh nhan véi mie tao tac thap)
khéng cé van dé, nhung khi di mwa (bénh nhan véi mie tao tac cao) thi xe hay bj truot,
khéng thang tét (AC khéng hoat ddng chudn, bién dd xung cao). Vi 16p radial (TiN) thi di
muwa xe it bj triot. V&i 16p radial va thém 16p cao-su tét (Fractal Ir/TiN) thi di mwa va thang
cang tét hon.

< ~ \ A P L2 X o . A . * Designed for low
C6 ban sé cho la t6i lo qua nhiéu vé polarization artifact vi cong ty I&n pmar??atmn du;

nhét vé tao nhip, Medtronic, dau co quan tam dau! Ban co thé vao trang | 1in costed
web cla Medtronic ban vé day CapsureFix Novus 4076 sé thdy wu diém | ajectrodes

bén phai cia day 4076 so v&i cac day khac cua Medtronic!

* The tw nay hién nhién khi chung ta lwu y Ia Medtronic da phai thay dbi tiy platinum sang TiN, va St Jude da thay ddi ti TiN sang Fractal
TiN. Trong khi Biotronik da ngwng & Fractal Ir tv >10 ném nay, vi tot hon cac I&p phi khac.
® P& c6 mot bénh nhan cay day unipolar & Viét Nam. Sau dé di dan qua M. Dén ky thay may, bénh vién My da lién lac voi chung toi dé
xac nhan loai day. Sau do, vi cay may St Jude, bac si da cb géng rut day unipolar ra, nhwng khong thanh cong. Rét cude da cat dau day
va bd lai trong nguei bénh nhan, ciy thém mot day bipolar. Khéng may cét déy khong dung cach, nén day da dam thung da, 10i ra ngoa|
va bénh nhan da phai nho bac si Viét Nam cét lai trong ky thdm Viét Nam. V& phwong dién y-dirc, thay day nay khéng ding, vi day van
hoat déng tét, va ngay ca véi may St Jude c6 thé dung Iap trinh bién dd manual. AC trong cac may Biotronik va Medtronic cé thé hoat
dong voi day unipolar.
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http://www.medtronic.com/for-healthcare-professionals/products-therapies/cardiac-rhythm/pacemakers/pacing-leads/index.htm#tab2

Atrial capture management

Chuing t6i chi tom tat & day vi nguyén tac hoat dong chwong trinh diéu chinh ty déng bién
dd xung nhi dung nguyén tac khac.

Medtronic (dong Sensia, Adapta, Advisa) va Biotronik (dong Evia, Estella, Effecta) do gian
tiép sw thanh cong tao nhip & nhi. Ca 2 déu tim séng that do séng nhi tao nén, hoac séng
nhi tw nhién hodc do dan truyén that-nhi. Chwong trinh atrial capture management cla
Medtronic can bé&nh nhan cé nhip xoang hoac cé dan truyén nhi-that tét. Biotronik thi can
bénh nhan cé nhip xoang hodc cé dan truyén ngwoc that-nhi. Thwdng thi bénh nhan bj
bléc nhi-th4t vin c6 dan truyén nguoc that-nhi do d6 chwong trinh may Biotronik c6 ap
dung rdng rai hon. May St Jude (dong Zephyr) thi do trwc tiép sdng phan trng do tao nhip
nht.

Mic an toan thi Medtronic dung 2X ngwéng (khéng tiét kiém pin vi bién dd xung la 2x
ngwdng). St Jude thi dung cong thém >0,7x ngudng (3 mic cd dinh tiy nguéng: +1V,
+1,5V, +2V), Biotronik thi dung +1 V. Khéng c6 chwong trinh nao c6 kiém tra sau méi xung
nhi va khéng cé chuwong trinh nao phat xung nhi dy phong.

Vi do phan tng gian tiép cla xung nhi nén chwong trinh trong cac may Biotronik va
Medtronic khéng c6 gi¢i han day dién cwc nhi. May St Jude cin dung day dién cuc lwéng
cwc low polarization & nhi. V&i chwong trinh AC & nhi, may St Jude déi m&i, may Zephyr,
tao nhip cb dinh bipolar nén khéng thé dung day unipolar ci.
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