Lich St Phat Trién May Tao Nhip

Lich trinh phét trién ky thuat tao nhip dudc tém tat trong Bang | [1].

Gerbezius 1719 Nhan thay nhip tim cham trong bénh nhan bi phong huyét.
Galvani 1791 Can ban kich thich tim bang dién.

Bichat 1798 Kich thich tim bang dién ngay sau cat dau thai.
Aldini 1819 Thi nghiém dién dé hai sinh t{r thi.

Walshe 1862 Dé nghi kich thich bang pin.

Gaskell 1883 | D& nghi hé thdng dan truyén tim.

Kent va His 1893 | M6 ta hé théng dan truyén tim.

Tawara 1906 | M6 ta n(t nhi-that.

Keith va Flack 1907 | M6 ta nit xoang.

Gould 1929 Hoi sinh em bé bang kich thich tim.
Butterworth va Poindexter 1942 M0 ta m6t may tao nhip dong bé.

Bigelow va Callaghan 1951 May tao nhip dau tién.

Zoll 1952 Dung kich thich dé tai khéi phat tim bénh nhan.
Hopps va Bigelow 1954 M6 ta tao nhip qua tinh mach trong stc vét.
Furman va Robinson 1958 Tao nhip (tam thdi) qua tinh mach.

Elmquest va Sening 1958 May tao nhip cy vao co thé dau tién.
Lagergren 1964 May tao nhip qua tinh mach.

Keleor 1964 | May tao nhip dong bd nhi that.

Goetz 1966 May tao nhip theo nhu cau.

Moser va Snider 1970 Pin Lithium lodine dau tién

Tarjan 1972 May lap chuong trinh dau tién.

Bang I. Lich trinh ky thuét tao nhjp tim.
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l. Mdy Tao Nhip Dau Tién

Nam 1956, may tao nhip tu déng cdy vao co thé tan thoi bat dau bang mot kham pha tinh ¢ bdi Wilson
Greatbatch[2], mot ky su & bang New York, Hoa Ky. Trong khi ché may dao dong (oscillator) bang
transistor véi tan s6 1.000 Hz, Greatbatch dinh dung mét dién trd 10.000 Ohm, nhung lai dung Iam dién trd
1.000.000 Ohm. May dao déng phat ra mét xung 1,8 ms va ngung hoat ddng 1 second. Trong thdi gian
ngung hoat déng, may khong can dién. Day la mét may tao nhip tim ly tudng nhd. Nhd dung transistor
may c6 thé chay bang pin, vi ton dién rat it!

Ca cdy may tao nhip trong co thé dau tién xay ra thang 10 ndm 1958 & Stockholm, Thuy Dién duéi su diéu
hanh cua Bs Ake Sening. May nay do Ts Rune Elmquist ché va dung pin can phai mat 12 tiéng méi tuan
dé nap lai. Do d6 may khong hoat dong lau dai dugc[3]. K& dén thang 2 ndm 1960 Bs Rubio cdy mot may
tao nhip véi pin Ni-Cd c6 thé nap lai, & Montevido, Uruguay, Nam My [3]. Bénh nhan mat sau 9 thang. Ca
cdy may tao nhip thanh cong & Hoa Ky xay ra nam 1960 & bang New York, Hoa Ky, duédi su diéu hanh
cla Bs Chardack[2]. May nay dung pin Hg-Zn.

Trudc do da c6 mot s6 may tao nhip tam thdi bén ngoai duoc luu hanh. Trong thap nién 50, cong ty
Medtronic da san xuat cac may tao nhip tam thai nay. Nam 1961, cdng ty Medtronic méi hgp tac voi
Greatbatch dé san xudt may "Chardack-Greatbatch Implantable Cardiac Pacemaker" [4], nhu & Hinh 1.
Day 1a may tao nhip "vinh vién" (|au dai) dau tién duogc san xuét dai quy mé.

Hinh 1. Mdy tao nhijp vinh vién Chardack-Greatbatch, nam 1961 May cd hai ddy dién cuc thuong tdm mac
(bhia trén hink) va mét déu duoc cdy ngay dudi da (phia mét) co thé dung dé chinh méy.

Tran Théng Trang 2 1998



PRIMARY CIRCUIT SECONDARY CIRCUIT

RIBS b lse-wave 1 //

/ / form af hearr :
/)

S5cm.

CO“ |
SOURCE OF
1 .
ELECTRICAL / m-sec
PULSES )
30 - 100
Per min. /

Myocardial |mp¢dance

approx 180 oh
/ /

Hinh 2. M3y tao nhip theo kiéu mach ghép cam dng (inductive coupling).

Ngoai loai may tao nhip trén, trong thoi ky dau cling c6 mét s6 may tao nhip bén ngoai va truyén qua da
bang anten t6i mot bd phan cdy duéi da dé truyén kich thich t6i tim [5] nhu trong Hinh 2. Loai may nay
khéng canh tranh dugc véi loai may tao nhip tu dong hién nay theo kiéu may Chardack-Greatbatch dau
tién.

II. CAc loai méy tao nhip tim vinh vién

TU may tao nhip dau tién nam 1958-59, ky thuat may tao nhip da ti€n nhanh va hién nay cé nhiéu loai may
tao nhip vinh vién cay vao co thé. D& phan biét chirc nang cac may, mét sé ma hiéu da dudc dé nghi.

Il. 1. M& hiéu NBG

Ma hiéu thuong dugc dung ngay nay la ma hiéu NASPE/BPEG (North American Society of Pacing and
Electrophysiology/ British Pacing and Electrophysiology Group) [6] dudc goi tat 1a NBG (NASPE/BPEG
Generic Code), dugc tom tat trong Bang Il duéi day. Ma hiéu gém 5 chir.

Truéc NBG, nam 1974 c6 ma hiéu ICHD (Intersociety Commission for Heart Disease) bat dau bang 3
chtr, dén nam 1987 thi da c6 dén 5 chir. Cac ma hiéu ICHD ciing tuong tu nhu ma hiéu NBG.
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Ma Hiéu May Tao Nhip Tim NBG

I I M v \Y
Buong tao nhip | Buéng nhan cam] Dap Ung su Kha nang Chtrc nang chéng
nhan cam chuang trinh nhip nhanh
0: Khéng 0: Khéng 0: Khéng 0: Khéng 0: Khéng
A: nhi A: nhi T: Khdi kich P: don gian P: tao nhip
V: that V: that I: tc ché M: da nang S: soc

D: ca hai (A va

V)

S: don (A hoac

V)

D: ca hai (A va

V)

S: don (A hoac
V)

D: | (nhi va that)
vaT (G that boi
nh)

I/T: | (nhi va that)
va T (nhi va that)

C: lién lac (da
nang)

R: nhip thich tng

D:cé hai (Pva S)

Bang It M4 hiéu mdy tao nhjp tim NASPE/BPEG.
/va ll: A: atrium, V: ventricle, D: dual, S (khdng chinh thic, nhung céc cdng ty san xudt mdy thuong
hay dung): single ,
M- T: Triggered, I inhibit,
IV: P: simple Programming, M: Mulfiprogramming, C: communicating, R: Rate modulation

V- P: pacing, S: shock, D: dual

Chir d4u tién trong ma hiéu NBG dung dé chi budng tao nhip.

Chr tht nhi trong ma hiéu NBG dung dé chi budng nhan cam. Céc chit nay c6 nghia nhu chi thir nhat.

Chr thr ba trong ma hiéu NBG chi dap Ung cua may (vé phuang dién kich thich) khi nhan cam séng P

S6 0 dung dé chi 1a may khéng tao nhip trong buéng nao ca.

V (ventricle) dung dé chi 1a may chi tao nhip & that.

A (atrium) dung dé chi la may chi tao nhip & nh.

D (dual) dung dé chi la may tao nhip & ca hai budng tim.

S (single) 1a mét ky hiéu cac céng ty san xuat may tao nhip thudng dung dé cho biét may tao nhip c6
thé dung & nhi hodc & that. Thudng, hai chit S dudc dung chung nhu SSI, SSIR. Vi bién dé séng P
thap hon bién d6 phiic bd QRS, nén cac may c6 thé nhan cdm & nhi dudc, déu cé thé dung 4 that. Vi
vay cac may SSI ciing la cac may AAI. Ngudc lai VVI, khéng nhat thiét 1a SSI, néu dé nhay ¢ that

khong du.

hoac mét phic boé QRS.

S6 0 dung chi may sé khdng c6 phan ting gi. Thi du nhu VOO dung chi mét may tao nhip sé kich thich

d that déu dang, bat ké cac phiic bd QRS.
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Chr | (inhibit) ding chi may sé tric ché néu cé nhan cam. Thi du nhu VVI 1a mét loai may tao nhip theo
nhu cau, may sé kich thich va nhan cam ¢ that. Néu nhan cam dugc mét phic bd QRS, may sé
khéng kich thich trong chu ky hién tai va sé 1ap lai chu ky tao nhip.

Chit T (triggered) dung chi néu nhan cam dugc, may sé khdi phat mét chu ky kich thich (khdi kich).
Buong dudgc kich thich khéng ghi rd va sé tuy trudng hgp. Cé khi chir T cé nghia la néu nhan cam &
nhi thi sé bat dau chu ky kich thich & that (sau thoi gian nhi-that). Cé khi chir T cé nghia la néu nhan
cam & mot bubng thi sé kich thich ngay tai budng dé, nhu trong trudng hop VVT, AAT.

Chi D (dual) c6 nghia la vira nhan cam, vira khai kich. Chi nay dung trong hai trudng hgp la DDD va
VDD. Trong ca hai trudng hap, D cé nghia la néu nhan cam duogc & nhi thi sé (ic ché & nhi va sé khai
kich & that. Néu nhan cam & that thi sé tic ché 4 that.

Ch{r I/T chi dung trong trudng hop DDI/T, va chi chuong trinh DDI. M6i khi nhan cam 6 buéng nao thi
sé kich thich ngay & budng do.

Chir thir tu dung dé chi kha nang 1ap chuong trinh clia may tao nhip.

S6 0 chi cac loai may khéng c6 thé diéu chinh dudc, mét khi cdy vao co thé. Hién nay loai may nay
khong con dugc san xuét.

Chir P (simple programming) chi cac may chi c6 thé diéu chinh nhip hoac/va bién dé xung kich thich.
Hién nay chi con mét loai may véi chlrc nang han ché nay con dugc san xuat, may Medtronic
Champion.

Chir M (multiprogrammability) chi cac loai may véi 3 théng s6, hay nhiéu hon, cé thé diéu chinh. Théng
thudng néu c6 thé 14p trinh dd nhay thi ké nhu 1a loai may M. Hau nhu loai may véi chiic nang nay
khoéng con dugc san xuét. Ly do la véi cac mach dién téng hop, mét khi cé hé théng lién lac véi may
l&p chuong trinh, thi han ché nhu loai M hoac mad rong nhu loai C duéi day khéng cé khac biét gi.

Chir C (communicating) chi cac may c6 thé vién lugng (telemetry) dudc céc thong s6 nhu dién thé
pin, do rong xung kich thich, hay cac dién tam do tinh mach. Da sé cac may san xuat hién nay déu
thudc loai may nay.

Chir R (rate adaptive) chi cac loai may cé kha nang thay déi nhip dé thda man nhu cau huyét dong.
Céac may véi ky hiéu "R" can phai dudc diéu chinh can ké hon, nén tat ca déu cé thé vién lugng dugc,
vi vay duaong nhién chi "R" bao gém chi "C".

Cac may nay dung mot bd phan nhay cam (sensor). C6 nhiéu loai bé phan nhay cam da duoc dung
trong qua khir, nhung hién nay chi con bén loai dugc ding:

e thong dung nhat la nhiing may do do rung (vibration) va may do do gia toc. Su khac biét gitra
hai loai nay la may do rung gan vao vo may trong khi may do gia téc thi nam trén mach dién,
nhu trong Hinh 5. M6i loai déu c6 uu va khuyét diém.

Tat ca cac cong ty may tao nhip déu cé san xuat may vaéi loai bd phan nhay cam nay. Cac may nay
dé diéu chinh. Tuy nhién vi do dé rung cua vo may hay do gia t6c la nhiing hién tugng khéng phai 1a
sinh ly, may thudng hay thay d6i nhip khéng ding, nhét |& trong trudng hop 1én va xudng cau thang.
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e K& dén la cach do téng trd (impedance) tir mém tim dén vé may (cdy trén nguc). Cac may loai
nay khé diéu chinh hon loai trén, nhung nhd can ban sinh Iy nén nhip thay déi thich hop hon.
Céch do nay c6 hai ing dung:

e do thong khi phat (minute ventilation). Phan (ng cach nay hai cham.

e do gian tiép hé than kinh tu dong (autonomous nervous system) qua dd co mom
tim[7], Hinh 4[8]. Cach nay chua hoan hao va chi c6 mét may cua cong ty Biotronik,
may Inos DR. Phan (ing cach do nay rat nhanh.

Céac may tao nhip DDDR ddi méi nhat, ndm 1998, c6 thé dung hai loai nhay cdm nhu gia téc va théng

khi phat. Bé phan nhay cdm chanh thudng 1a gia téc. Bo phu la thong khi phut. Ngoai ra cing c6 thé
hoa hgp cé hai loai nhay cam.

LOCATION OF PIEZOELECTRIC CRYSTAL
ACTIVITY/ACCELEROMETER

FRONT

BACK

PIE
PULHYE GEMNERATOR CASE ZOELECTRIC

CRYSTAL
FRONT
e 2 2 IRCUIT
BACK
PIEZOELECTRIC
CRYSTAL
(ACCELEROMETER)

Hinh 3. Mdy do nhay cam: rung dong va gia téc
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Z: impedance
£ angle

Hinh 4. Téng tré cua mém tim

Ch(r thér nam chi chlrc nang chéng loan nhip nhanh. Hau hét cac may tao nhip hién nay khéng cé chic
nang nay va chi cac may pha rung tu dong mai c6. Trong thai ky trude day, cé mot s6 may tao nhip co
thé tri cac con nhip nhanh & nhi bang nhitng dot xung kich thich nhanh. Véi chiic nang nay, may cé thé
tao nén nhitng con nhip nhanh & that ma may khéng thé diéu tri duoc, nén chiic nang nay khéng con
dung nita. Tuy nhién c6 thé trd lai trong tuong lai.

II. 2. Mét vai phurong thire tao nhip dién hinh

Trong céc hinh ké tiép, dién tam dd ngoai da sé dugc dung dé mé ta hoat dong cac loai may tao nhip.

e V0O, Hinh 5. Cac xung kich thich & that dén déu dan va khong cé quan hé gi véi nhip ndi tai. Théng
thudng trudng hop nay chi gap khi pin trong may qua yéu, hay trong khi kham nghiém véi dau may
lap chuong trinh hay nam cham nam trén may.

e AAl, Hinh 6. Cac xung kich thich & nhi tao nén céc song P va phtic bé QRS théng thudng. Vé phuong
dién sinh ly, cach kich thich nay thich hgp nhat. Khi séng P dugc nhan cam, thi may sé khong phat
xung kich thich nhu trong trudng hgp phic bd dau tién trong Hinh 6. Thoi gian gilra cac xung kich
thich déu dang va bang thai gian tir séng P dén xung kich thich ké.
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Hinh 5. Dién tdm dé voi may tao nhjp theo chuong trinh VOO.

200 400 600 800

Hinh 6. Dién tdm dé voi may tao nhjp theo chuong trinh AAL

e VI, Hinh 7. Néu khéng nhan cam dugc thi may sé phat cac xung kich thich & that. Trong trudng hop
¢6 nhan cam, phirc bo thir ba cé vira séng P va phiric bé QRS, thi may sé ¢ ché kich thich.

e DDD, Hinh 8. Néu c6 séng P thi may sé Gc ché xung & nhi. Sau khi kich thich & nhi hay nhan cam
dugc mot song P, thi may sé khdi dau mét chu ky nhi-that va sau do sé kich thich & that néu khong bi
trc ché & that bdi mét phiic bd QRS.

e VDD, Hinh 9. Néi chung day la mét chuong trinh giong nhu DDD, nhung khéng c¢6 kich thich & nhi.

e DDI, Hinh 10. Trong trudng hop nay méi lan séng P dugc nhan cam, thi trong chu ky kich thich sé
khong c6 mét xung kich thich & nhi, nhu trong chuong trinh DDD. Tréi véi chuong trinh DDD, nhan
cam G nhi khong bat dau mét chu ky nhi that dua dén mot kich thich & that.
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Hinh 7. Dién tam dé vdi mdy tao nhjp theo chuong trinh AA.

200 400 600 800

Hinh 8. Dién tam dé voi may tao nhjp theo chuong trinh DDD.

st

Hinh 9. Dién tém dé véi may tao nhjp theo chuong trinh VDD.

200 400 600 800
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et e e AL
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Hinh 10. Dién tam dé voi may tao nhjp theo chuong trinh DDI.

200 400 600 800

Hinh 11. Dlén tam dé vdi mdy tao nhip theo chuong trinh AAT.

Trong phuc bd thir nhi, mét séng P dugc nhan cam ngay sau phiic bé QRS. Vi séng P nay, nén may bi Gc
ché & nhi. Vi c6 phiic bd QRS trudc thai gian can phai phat xung 6 that, nén may bi Grc ché & that.
Chuong trinh DDI thudng chi dung trong trudng hgp loan nhip nhi. Cac may DDD doi méi thudng cé chiic
nang chuyén phuaong thirc (mode conversion) tu déng, tir ddng bé séng P (VDD, DDD) sang khéng déng
bd (VVI, DDI) khi nhip nhi qua cao. Sau khi con loan nhi qua, may sé trd lai kich thich déng b6.Sau trudng
hop trén 1a cac phuong thic thudng gap 6 may tao nhip. C6 mét s6 phuong thirc dung trong khi kham
nghiém. D6 1a cac chuong trinh nhu AAT, VT, DDT hay DDI/T. Cac phuong thiic dung xung kich thich dé
lam d&u trong dién tam d6 ngoai da cho bac si biét 1a may da nhan cam duoc, dé gilp trong su diéu
chinh dé nhay céc bd phan nhan cam.

e AAT, Hinh 11. Trong trudng hgp nay bénh nhan cé con cudng dong nhi véi bléc nhi-that 2:1. Vi
chuong trinh AAT, c6 thé x&c dinh r6 rang 1a nhip séng P cao gép hai [an nhip tim.
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Hinh 12. Blén tam do voi may tao nhijp theo chuong trinh VVT.

200 400 600 800

Hinh 13. Dién tdm dé vdoi may tao nhjp theo chuong trinh DDT.

s H A
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Hinh 14. Dién tdm dé voi mdy tao nhjp theo chuong trinh DDIT.

e VVT, Hinh 12. Trong trudng hop nay méi phic bd QRS déu cé mét xung, chirng té 1a dd nhay mach
dién nhan cam hoat déng ding. Néu c6 nhitng xung khéng ding ché hay thiéu cac xung, thi do 1a
triéu chirng dé nhay khéng ding va can phai diéu chinh.
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DDT, Hinh 13. D4y la chuong trinh khdi kich tuong duang véi chuong trinh DDD.

DDI/T, Hinh 14. Day la chuong trinh khéi kich tuang duong véi chuong trinh DDI. Trong Hinh nay, nho
kha nang khdi kich chiing ta kham pha cé mét song P trong song phan ing & that.

II. 3. Cac loai may hién nay

Cac loai may san xuét hién nay thuong thudc céc loai sau day.

VWI: may co ban.
SSI: dung dé chi cac may mét budng c6 thé 1ap trinh theo AAI hodc VVI.

DDD: may hai budng. Véi may 1ap chuong trinh, tat ca cac chuaong trinh hoat dong duogc dé cap trén
day déu c6 thé phat huy, thi du nhu AAI, VI, VAT, VDD, DDI, DDT, DDI/T, v.v. ..

VDD: may hai budng, thudng diing mét day dién cuc don (single lead) v6i dién cuc 6 nhi va o that. D6
nhay G nhi cao hon loai may DDD vi cac dién cuc & nhi khéng c6 dinh & thanh tim, ma nam trong
dong méu trén than day dién cuc. Cac may VDD hau hét déu la nhiing may DDD duoc tang dé nhay
d nhi va bi mat di phan kich thich 6 nhi. May VDD véi chi mét day dién cuc dugc dung vi dé cdy hon
may DDD.

WIR, SSIR, DDDR. VDDR: cac loai may vai nhip thich tng.

lll. Lich Trinh Phéat Trién May Tao Nhip Vinh Vién

May Chardack-Greatbatch la loai may VOO.

Dén nam 1962, mot nhém & bang Florida, Hoa Ky, dudi su diéu hanh cla Bs Nathan[9] da thuc hién ca
cdy may tao nhip theo dang VAT dau tién, xem Hinh 15. May nay cam nhan & nhi va khdi kich o that.

K& dé loai may VVI [10] va AAl dugc phat trién thanh cong. V@ phuong dién sinh ly, may AAI thich hop
nhat, tuy nhién bénh nhan can phai c6 dan truyén nhi-that t6t. Loai may VVI dugc ké |a loai may co ban vi
tao nhip & that I& budng chanh trong tim. Tuy nhién loai may VVI cé thé gay nén triéu chiing may tao nhip
do kich thich that khéng dong bd véi nhi. Triéu chiing may tao nhip da dugc ghi tr nam 1970[11] nhung
phai chd t6i su phét trién loai may DDD méi cé thé tranh dudgc. Triéu chiing nay c6 thé tram trong[12], nhu
trong Hinh 16 va 17, lam bénh nhan rat khé chiu. LAu ngay triéu chiing nay c6 thé dua dén nhiing con
rung nhi.
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(MM Ho)

LV PRESSURE

150+

100 -

Hinh 16. Hién tuong mdy tao nhip.
PCW: pulmonary capiliary wedge - mao mach phdi: LV: left ventricular - thét tréi
Trong thoi ky tao nhijp 0 thét, ¢d cac dai séng (cannon wave) A 6 PCW. Khi bat dzu tao nhjp d nhi,
thi s6ng A 110 lai binh thuong va cac séng W xuat hién.
BDoan ghi d phdi I 30 gidy sau khi tao nhijp & nhi.
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The Pacemaker Syndrome
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Hinh 17. Dai séng (cannon wave) A dugc ghi & nhi phdi trong thoi ky kich thich & thét va rat ré rét J tinh
mach cé (ugular vein) trong khi khdm bénh J giuong bénh nhén. IAE: dién tam do tinh mach nhi.
Trong thoi ky kich thich & that, IAE ghi ré d4n truyén nguoc & nhi. Kich thich & nhi dua lai nhifng
song A va W thuong va dp huyét ha xudng & nhi phdi..

Méy DDD [13,14] b4t dau phét trién nhung gdp nhiéu trd ngai. Trong théi gian may DDD chua hoan héo,
may VVIR va AAIR dugc tung ra thi trudng. Loai may nay dung mét boé phan nhay cam (sensor) do do
rung (activity/vibration) hodc do gia tc (acceleration) dé diéu chinh nhip kich thich tam that hay tam nhi.
Triéu chiing mdy tao nhip c6 thé tram trong hon véi may VVIR!

Sau khi may DDD dugc hoan hao, thi may DDDR xuét hién.
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Gan day loai may VDD va VDDR xuét hién nho ky thuat san xuat day dién cuc finh mach tién dén giai
doan c6 thé cung mdt day ma cé ba hay bén dién cuc & that Ian nhi. Loai day nay tién cdy hon nhung can
may véi dé nhay cao & nhi. N6i chung thi loai may VDD hoat déng gidng nhu loai may DDD ngoai trir kich
thich & nhi.

Véi loai may hai buéng DDD/DDDR va VDD/VDDR, triéu chirng may tao nhip hau nhu dugc khac phuc.
Tuy vay, vi cach diéu chinh may hai buéng réat phtc tap, triéu chirng may tao nhip ciing cé thé xay ra véi
bénh nhan da dugc cdy may tao nhip hai buéng néu thdi gian nhi-that khéng dugc 1ap trinh didng (thoi
gian 1&p trinh khéng dd trong trudng hop cac bénh nhan véi thdi gian dan truyén tir nhi phai qua nhi trai
qua dai nén nhi tréi c6 thé co cling mét luc véi that trai).

Cac may DDD thudng can hai day dién cuc 6 nhi va that. Day théng & nhi, thudng véi ¢6 dinh thu dong
(day hinh chi J), dugc cdy vao nhi. Thi tuc cdy day nhi phiic tap va thinh thodng sau mét vai ngay bi rét
ra. Vi vay cac cong ty san xudt may tao nhip da nghién ctru cac may tao nhip DDD c6 thé dung véi mot
6ng thdng duy nhat. Bongiorni va cong su vién[14] da dung kich thich luéng cuc véi dién cuc néi trong
dong mau & nhi. Tuy nhién bién dé xung kha cao va Iam khi kich thich khéng hiéu qua khi bénh nhan hoat
déng. Gan day céng ty Biotronik ciing cé dé nghi nguyén tac OLBI (OverlLapped Blpolar stimulation) dé
kich thich & nhi[15,16]. Mac du nguyén tac OLBI dung it dién hon cach tao nhip clia Bongiorni, cach nay
van hao dién hon I& kich thich véi dién cuc c6 dinh 6 ti€u nhi.

IV. Két luan

Dén nay, nam 1998, ky thuat may tao nhip tim da dugc ding 40 nam. Can ban tao nhip thi da c6 tu thé ky
thi XVIII. Hién nay hang nam cé trén 400.000 may tao nhip dudc cdy trén thé gi6i ké ca cac ca thay may.
Theo théng ké thi & Hoa Ky, ty 1& dung may tao nhip khoang 0,04% trong Itra tudi tir 18 dén 64, va 2,6%
sau 75 tudi. Hang ndm khoang 150.000 may tao nhip dudc cdy & Hoa Ky.

O Viét Nam hién nay, ty 16 c8y may, ké ca may mdi va cac may ding lai, khéng qua 3 may véi mét triéu
dan. Su khac biét do kinh t& & yé&u t& chinh. Tuy nhién mét phan ciing do su hiéu biét vé may tao nhip
vinh vién khéng dugc phé bién sau réng trong giéi tim mach hoc.
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