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Summary
Dual Chamber Implantable Cardioverter-Defibrillator

The implantable cardioverter-defibrillator (ICD) made its appearance at the beginning of the 80's. It
has become an indispensable tool in the program to prevent sudden cardiac death due to cardiac
tachy-arrhythmia. However, all the single chamber ICDs in use until the beginning of 1996, exhibit
an undesirable side effect. They have a tendency to treat, ineffectively, ventricular tachy-
arrhythmias that are of supraventricular origin. In a study, it was found that over 25% of the
therapies delivered by the ICDs were in response to tachyarrhythmias that were supraventricular.
Not only are these therapies ineffective, but they are a source of sudden unnecessary pain to the
patient.

This has led to the development of dual chamber ICDs. In the first phase of the development of the
dual chamber ICD, the emphasis has been put on the discrimination of the origin of the tachy-
arrhythmia: ventricular or supraventricular.

In this paper, we will present the first fifth generation dual chamber defibrillator: the Biotronik
Phylax AV. We will present an overview of the Atrial-Ventricular discrimination algorithm that is used
to determine the origin of the tachycardia observed in the ventricle. Then we will present results
from our clinical trials along with our initial results on atrial therapy.

Tom Tjt
May phé rung ti dpng (MPRTD) cd th- cay vao c'% th- 6a xuot hi®n vao d¥u th§p nién 80 va 64 tr-
thanh mut deng cg y khoa rat hzu hi®u trong chRi%ng trinh phong dut t@ do r i loOn nhp tim. Tuy
nhién, cac may pha rung mut bu°ng &3 dRpc dung cho t% &¥u ndm 1996, d«u c6 mut khia cOnh
khong t t la thBfng hay tr,, mut cach v6 hi®u, cac c%n nh,p nhanh trén that. Theo th" ng ké, c6 t%i
25% céc cupc di«u tr, cia MPRTD do céc c%n nhp nhanh trén thot kh-i ra. Cac cupc dicu tr, n¥y
khéng nhang v6 hi®u qua ma con la nhang c%n dau 6%n bot ngy va khéng c¥n thi2t cho b®&nh nhan.

Pay la ly do &Ra &2n sii phat tri-n may pha rung tii dung hai bu°ng. Trong giai do0n &¥u tién ciia
may pha rung hai bu°ng, chld y chanh la phan bi®t ngu®n g c ciia c¥%n nhanh thot: tm thot hay trén
tam thot.

Trong bai tRng trinh n¥y chiing t6i s** trinh may pha rung tii 8ung hai bu°ng 87 ndm &¥u tién: may
Biotronik Phylax AV. Ching toi s ban v« kU thu§t phan bi®t nhi-that 83 d8pc dung &- phan bi®t
ngu°n g c¢ c%n nhanh thot. K2 386 ching tdi s™ trinh bay k&t quéd cac cupc thg nghi®m lo0i may n¥y
cung v¥%i k&t qué pha céac c%n loOn nhp - tdm nhi.
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V¥%i &a tin tri-n kU thu§t, May Pha Rung Tii Bung (MPRTD) [1] ngay nay la mut phR%ng ti®n hzu hiu
d- phéa céc d¢in lo0n that nhanh v¥%i cac phR%ng cach chaza tr, nhR Kich Thich Ch™ng Nhp Nhanh
(KTCNN), S"¢ Chuy-n Nhp (SCN) va S" ¢ Pha Rung (SPR). Tuy nhién khi xét I0i Di®n Tam B° Tinh
MOch (BTDTM) &Bpc chila trong may, thi kham pha 1a co trén 25% [2] cac c%n nh,p nhanh d8Rpc chaa
tr, mut cach khéng thich hpp vi cac c%n nhanh n¥y xuot phat tx trén thot. Théng thRfing cac cln
Nhanh Trén Thot (NTT) dgn truy«n xu ng that la cac c%n Rung Nhi (RN) hay Cu®ng Bung Nhi (CBN).
Tr, cac c%n NTT b¢ng KTCNN - that vo hi®u qué va thRfng hay da 62n nhzng c%n Nhanh That (NT)
[3].

Théng th3ing cach tr, li®u cac c¥%n NT bjt d¥u v¥%i KTCNN, vi 84y la phR¥%ng céch tr, li®u khébng dau
d%n. Tuy nhién cach tr, li®u n¥y khéng hau hi®u v¥%i cac ctn NTT, va c6 th- t0o ra mut c%n NT, hay t®
hOi h%n mut c%n Rung That (RT)! Qua trinh tr, li®u thRYng dRa 82n SCN sau khi cac dpt KTCNN &3
oRpc dung h&t va khéng pha aBpc c%n NTT. SCN thRfng thanh céng va s pha cac c%n NTT. Tuy
nhién, nadng IRpng c¥n thi®t 8- pha cac c¥%n NTT, 0,6-5 Joules, thRYing thep h¥%n la nang IRpng c¥n &-
phéa mut c%n NT, 5-10 Joules. Vi cac cn NTT thRYng khdng c6 tai hdi 82n sinh mOng b®nh nhan, thay
vi gdy dau 8%n cho b®nh nhan qua nhang s ¢ 86, t t h¥%n la nén 8- cac c%n NTT tf k&t thic.

Trén &4y la nhang ly do MPRTD c¥n phéai cé khd nang phan bi®t cac ctn NT va cac c¥%n NTT. Trong
bai n¥y chlng t6i s ban v« mut MPRTD v¥%i kha nang phan bi®t (cac c%n nhanh v¥%i ngu°n g ¢ tx
)nhi-that.

- A NA " R
May Biotronik Phylax AV, Hinh 1, la may &¥u tién v¥%i kha ndng phan bi®t nhi-thet hzu hi®u [4-6,10].
Tom tjt v« may Phylax AV:

69 cc, 76 x 63 x 17 mm, 109 g. NhY kich thR¥%c nhé va tR%ng & i nh©, nén lo0i may n¥y co th-
cay dR¥%i c% ngfic oRpc.

c0 hai kénh nh&n cam/kich thich: nhi va that
c6 kha nang phan bi®t nhi that hzu hi®u
v¥%i day 6i®n cfic thich hpp, c6 th- phé rung nhi




Hinh 1. May Biotronik Phylax AV
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Hinh 2. Tém tjt v« kham pha cac c%n NT va NTT

3. KHAM PHA VA CHVA TR" CAC C~ N LO€EN NH'P NHANH
PhRY%ng cach kham phéa céac c%n loOn nh p nhanh, SMART Detection™, &Bpc tém tjt trong Hinh 2.

Kham pha RT Ru tién. Vi v8y khi nh p that cao h.n nh p v¥%i khoédng cach RT I§p d,nh, thi céc li®u phap
pha rung s’* dBpc ap deng.

Khi nh,p that n¢m giza cac nhp v¥%i khodng cach RT va NT, thi phBR¥%ng phap phén bi®t nhi-that dRpc
ap dgng. N&u nh,p that cao h.n nh p nhi, thi 6R8%ng nhién day la mut c%n NT c¥n phéi di«u tr, v¥%i cac
li®u phap pha nh,p nhanh nhZ KTCNN va SCN. Trong vung NT - Hinh 2, ching ta khéng c¥n phéi xét
10i xem &°ng thTi cé c%n NTT vi c%n NT ¢6 Bu tién diu tr,.

N&u nh,p nhi cao h%n nh,p thot, thi ddy la trRfing hpp NTT, khédng c¥n phai di«u tr,. Tuy nhién trong
thyi gian n¥y lic nao clng c¥n phai canh xem c6é mut c%n NT 6°ng thyi hay khéng. N&u mut c%n NT
ORpc khadm pha cung v¥%i can NTT thi c¥n phéi di«u tr, c%n NT.

C6 mut vai trRfing hpp ching ta cé th- chjc chijn chi cé c%n NTT. D6 la cac ctsn CBN v¥%i bl ¢ 2:1 va
3:1. Pi«u ki®n la cac nh p d«u d£n va tO s~ hai nhp la mut s~ nguyén, 2 hofc 3.

KO thu§t kham pha NT trong ving NTT - Hinh 2, trx cac c%n CBN k- trén, tB%ng ti nhR kU thust
kh&dm pha NT trong MPRTD mput bu°ng. N&u nh,p that d«u thi coi la cé c¥%n NT d°ng thfi.

Khi hai nh,p nhf va that béng nhau, thi ching ta c¥n phai xét thém mut s di«u ki®n khac. Mgc dich la
phan bi®t nh,p xoang nhanh (NXN), nh,p nhanh nut nhi-that, nh,p nhanh nht v%i d¢n truy«n 1:1, va NT
v¥%i dgn truy«n ngBpc.

1. Bu d«u céc nhp. Nau nh p that d«u 8£n ma nh p nhi khdng d«u, thi la NT.

2. Khoéng céch P-R. N2u khoé&ng cach P-R d«u trong khi cadc nh,p khdng d«u, thi ddy la d¢n truy«n
tx nhi xu ng that khéng c¥n di«u tr,.

3. Trong trRYing hpp khodng cach P-R &«u, thi chiing ta dung tiéu chu}n k.ch phat (nh,p tim tang 10
bat thRYng) 8- phan bi®t NXN va cac c%n loOn nhp. Nau tiéu chu!n k.ch phat 8Rpc théa mén thi cac
li®u phap tr, NT s”" bjt &¥u. Tiéu chugn k.ch phat dung 8- phén bi® NXN v¥%i cac nhp nhanh khac v¥%i
t0 I® nhi-that 1:1. Tuy nhién khdng th- phan bi®t NTT v%i NT v%i dgn truy«n nhi ngBpc. Vi v8y ma
chdng tbi 64 bjt 8¥u chB%ng trinh phan bi®t chi dung v%i nhang kich thich - that 8- ki-m tra xem
c%n nhanh c6 phéi la NT v%i d¢n truy«n ngBpc c¥n dlpc dixu tr, ngay. May o¥u tién v¥%i phan bi®t



chii dung 84 8Rpc cay trong hai b®nh nhan vao thang 4, 1998 t0i Trung Tam Tim MOch Bakulev,
Moscow, CHLB Nga.

Cac li®u phap ctia may Phylax AV dBpc mé ta trong Hinh 3.

- .
May Biotronik Phylax AV 6a dupc cay trong 100 b®nh nhan k- tx ca coy may &¥u tién vao thang 4,
1996. Cac cln NT 64 oBpc phan bi®t chinh xac v¥%i cac c%n RN va CPN. B®nh nhan c6 bao cdo muts
cn loOn nhi va may khéng c6 diu tr,, 34ng nhR y mu™ n.

Trong khi coy may, nhang c%n CBN va RN &3 dRpc t0o nén béng cach kich thich nhanh tam nhi. Vi
phB%ng thic phan bi®t nhi that, cac c%n lo0n nhi d«u khéng &Rpc chaza tr,. B- ki-m tra kha nang
kham phéa ciia may, phR%ng thNc phan bi®t nhi that dRpc tjt di va chi dung phR¥%ng cach kham pha
thd st ciia 100i MPRTD mut buéng. Lic nay céc c%n NTT dRpc tr, beng cac li®u tr, KTCNN khdng cong
hi®u - that, cho t%i khi chuy-n sang cac SCN thi m%i c6 th- pha dRpc. Hinh 4 1a thi dg mut c%n CbN
dRpc kham pha v¥i phuttng thlc mut bu®ng va dRpc tr, béng SCN.

Nang IBpng c¥n thidt 8- pha CDN tuy theo v, tri cac 8i®n cfic s ¢. Trong trRng hpp Hinh 5, ¢6 hai
di®n cfic s ¢ dRpc dung: - nhi phéi (dung h%n la tinh mOch chii trén), tinh mOch vanh. Hinh 5 1 hinh
quang tuy@n cac 8i®n cfic s~ ¢. Tuy nhién, v, tri 8i®n cfic s ¢ - tinh mOch vanh chi 1a tOm thyi. V, tri
cac oi®n cfic khi cay may xong la nhB trong Hinh 6.

Trong Hinh 6, cac di®n cfic nhf} sau:

day di®n cfic cha J - nhi v¥%i 8i®n cfic 8¥u va 8i®n cfic nhgn 8- cadm nh8n va kich thich - nhi

day oi®n cfic that g°m cd 8i®n cfic 8¥u va di®n cfic nhgn 8- cam nh8n va kich thich - thot, di®n
cfic s” ¢ - thot phéi, 8i®n cfic s~ ¢ - nhi phai /tinh mOch chii trén,

v6 may clng la mut 8i®n cfic s ¢ (- phia vai trai, phia trén bén phai trong Hinh 6).

s cPR(ti18a10)
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Hinh 3. Li®u phap may Phylax AV
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Hinh 6. V, tri 8i®n cfic sau ca coy may.

Trong mut trRng hpp tai khdm nghi®m thRYing xuyén cho mut b®nh nhan v¥%i may Phylax AV va v
cac 8i®n cfic nhR trong Hinh 6, mut c%n cu®ng dung nhi dRpc t0o ra b-i kich thich nhanh tam nhi
phéai qua oRfng thiic quan. L¥n &¥u tién, c%n CBDN oRpc pha tan v¥%i mut SCN 1 Joule. L¥n sau, phai
dung 82n SCN 15 Joules m¥%i pha dRpc c¥%n CDBN. Ly do 1a sau mut thTli gian nh,p nhanh, nhi c6 I'" bjt
d¥u méi m@t. Hi®n tRpng 1a cac phNc bu P chi con 1/3 bién dp lic binh thRYng. Khi nhi méi, thi c¥n
phéai ding nang IRpng cao hn 8- phgc hei 10i nhp xoang binh thRYng! Bai h+=c - day la nu mu n
pha cac c%n nh,p nhanh, thi nén di«u tr, cang s¥m cang t t.

Hinh 7a-c 1a thi dg mut c%n NT 6°ng thfi v¥%i mut c%n NT trong mput cupc thi nghi®m v¥%i tha vat.
DTDTM n¥y dai trén 35 gidy. May c6 th- cha 7 PTDTM nhB th2.
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5. KST LUIN

Nhang cupc thi nghi®m v%i thu v8t 6a xac d,nh la phR%ng cach phan bi®t nhi thot clia may Phylax AV
rot hi®u qua. Jenkins [7] 84 tRYng thust la c6 th- phan bi®t thanh céng v¥i tO I1® 85% chinh xac khi
dung mut phB%ng cach &%n s% h%n. Nair [8], v¥%i mut phB%ng cach tR'%ng ti da cd nhang k&t qua
kh&m phé& thanh cdng nhR sau day:

96% céac ctsn NT

100% céac c%n RT
92% cac c%n lo0n nhp - hai bu®ng



K2t qué thi nghi®m v¥%i tha v8t va v¥%i b®nh nhan[10] v¥%i may Phylax AV h¥u nh3 100%. Trong mpt bai
bao cédo tR%ng lai ching t6i s trinh bai k&t qud m- rpng cac cupc thg nghi®m.

TrRYng hpp mut c%n NT v%i nh,p nhi va that b¢ng nhau tR%ng & i hi®m [9]. Tuy nhién, vi c6 X}y ra,
nén cac may trong trRIng hpp khdéng th- bi®t chjc la khéng phéi 1a c¥%n NT, d«u phai chza tr, khi hai
nh,p béng nhau. Ching téi dang nghién cNu mut phR%ng phap phan bi®t chii dung béng cach dung
xung kich thich 8- phan bi®t. K2t qud cac cupc thi nghi®m sinh Iy h+c v¥%i b®nh nhan rat kh& quan
va ching t6i s tRng trinh k&t qua trong mut tk%ng lai g¥n.

May Phylax AV hi®n nay chi di«u tr, - thot. BRY%c k2 1a di«u tr, - tdm nhi cac c%2n CPN va RN. CBN co6
th- chza tr, b¢ng KTCNN - nhi. RN thi dung SCN v¥%i nang lupng nho &- pha. Cac c%n NTT khac nhR
nh,p nhanh ndt nhi-that thi c¥n ding KTCNN - nhi hofc SCN. Hai ca cey may cé th- chga tr, - ca
hai bu°ng &3 xay ra vao thang 4, 1998 t0i Tung Tam Tim MOch H+c Bakulev, Moscow, CHLB Nga.
Chugn t6i s tRYng thust v« lo0i may n¥y trong myt bai t¥i.

1 P -
Hi®n nay c6 s may phéa rung ti dung hai bu°ng 63 dRpc cong b :

Biotronik Phylax AV. P4 8Rpc ban - Au Chau va 83 oBpc c% quan Foods and Drugs
Administration (FDA) Hoa KT cho phép th@ nghi®m lam san.

CPI Ventak AV. May n¥y h%i I%n h%an may Phylax AV. V« phB%:ng cach kham phé, thi may n¥y vgn
con 1¥m CBN v¥%i NT. BTPTM gi% hOn h%n vi chi c6 th- chNa mput kénh (nhi hofc that hofc
DTDTM tx cac 8i®n cfic s™ ¢). Pd 8Rpc ban - Au Chau va Hoa KT. K& 86 10i may Ventak DR, vYii
nh,p thich Nng cho cac c%n nh,p tim ch8m cing 84 dRpc tung ra th, trRing Au MU.

ELA Defender 1001. May n¥y thupc o1 3, so v¥%i hai may trén thupc o1i 5. May qué to nén chi
cay - bgng thoi, khéng th- cay - vai dupc. PhR%ng cach phan bi®t nhi-that dfia trén nguyén tjc
kham pha bu°ng tim nao c¢6 tri®u chiing I+an nh p trR%c tién. PhR%ng cach n¥y 80i héi nhgn cam
chinh xac 100%. Bi«u n¥y kho lam oRpc. Hang ELA dang chuy-n sang mut phR¥%ng cach tl'ng tf
nhR 100i trong may Phylax, th- theo bai ciia Nair[8].

Céng ty Medtronic cng &a tuyén b~ c6 lo0i MPRTD hai bu®ng v¥i kha ndng chda tr, cac ctn NT
va NTT: Medtronic Jewel AF. Hi®u quéa phan bi®t nhi-that khéng dRpc r6. May dang oRpc thd
nghi®m - Au Chau va Hoa KT. M4y Medtronic Gem DR, clng tB%ng tfi nhR Jewel AF nhRng
khéng chaza tr, - nhi va c6 nh p thich Nng cho cac c¢%n nh,o ch§m.

Coéng ty Intermedics cling 6& th@ nghi®m mut MPRTD hai bu°ng - Thgy Si, Intermedics Res-Q
Micron ADvantage. Lo0i may n¥y khéng dRpc hzu hi®u trong phan bi®t nhi-that.

Cac cbng ty khac c6 ban MPRTD mut bu®ng la: Pacesetter, Angeion.
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