May Tao Nhip Co Ban

May tao nhip c6 hai nhiém vu: nhan cam va kich thich theo diing nhip da Iap trinh, nhitng khi can thiét (tao
nhip theo nhu cau). Vi vay, ngoai cac théng s dung dé diéu chinh nhan cdm va cac xung kich thich, con
c6 mot s théng s6 dé diéu chinh cac thdi gian. Chuong nay sé bt dau véi mot s& can ban vé kich thich
va nhan cam. K& dé sé ban dén chu ky thoi gian may tao nhip.

. Hé théng tao nhip va dn truyén trong tim

On lai sinh ly tao nhip trong tim, b phan tao nhip ndi tai gém c6 (Hinh 1):

e nut xoang

e ndt nhi that

e hé théng dan truyén dién G that: bd His, nhanh phai va trai bé His, mang Purkinje

Nut xoang la bd phan tao nhip ndi tai. NGt xoang tao nén nhiing khir cuc (depolarization) mét cach déu
dang véi nhip tir 60 t6i 120 chu ky phut. Cac vlung bi khir cuc nay sé truyén qua céc co trong tdm nhi, lam
cho tam nhi co lai, ddy mau xuéng that.

nut xoang

nUt ghi-that

nhagh trai bo His

mang Purkinje

nhanh phai b His

Hinh 1. Hé thdng tao nhijp va dan truyén tim.
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Gitra nhi va that c6 mot s6 co khong truyén dién. Séng khir cuc tao nén bdi nit xoang chi cé thé dan
truyén xudng tam that qua nat nhi-that. K& dé séng khir cuc sé truyén xudng tam that qua hé théng bd
His, cac nhanh bé His va mang Purkinje. TUr d6 cac séng khir cuc sé lan ra cac co tam that, lam cho tam
that co lai va ddy mau di cac dong mach.

Néu vi bat ctr ly do gi, bd may tao nhip ké trén bi cham lai (hdi chirng nat xoang bénh ly) hodc bi ngat di
(bl6c) thi nhip tim sé suy. Trong trudng hop nay, may tao nhip vinh vién sé dugc dung dé tao nén nhiing
kh(r cuc hoac dé thay thé nit xoang (may theo chuong trinh AAI, VVI), hoac dé néi tiép dudng dan truyén
(VDD, DDD).

Nhu vay la muc dich tao nhip la tao nén nhiing séng khir cuc (depolarization) 6 nhi hay & that. Khi khir
cuc thanh cdng, thi 1an séng khlr cuc sé truyén qua hé théng dan truyén trong co tim. D& tao nén cac khir
cuc, may tao nhip phat ra nhirng xung kich thich.

Hinh 2 va 3 |4 nhitng thi du khir cuc (kich thich) hiru hiéu va vo hiéu.

ket

Hinh 2. Khut cue hiu hiéu.

Rl

Hinh 3. Khi cuc v hiéu.
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Hinh 4. D6 thi bién do - do rdng xung kich thich.

[l. C&n ban xung kich thich

Xung kich thich dugc diéu chinh véi cac thong sé sau day:

e bién do xung. DAy la stitc manh cla xung. Don vi bién dd xung la Volts, viét tat 1a V. Thong thudng céc
may tao nhip dung bién d6 xung t&r 1V t6i 5 V. Mac du may cé thé phat ra cac xung thdp hon 1V,
nhung vi nguéng kich thich thudng hay thay déi, khéng may khi may dugc Iap trinh thap duéi 1V.

e d6 réng xung la thoi gian kich thich dugc &p dung. Don vi la millisecond, viét tat la ms.

Vé phuong dién hitu hiéu nén dung bién do cao nhat va dé rong I6n nhat. Tuy nhién dung nhiing thong sé
nhu vay sé mau hao mén pin. Vi vay nén dung bién do thap nhét véi do rong nhd nhét, di dé khir cuc
hGtu hiéu, nhan véi mot hé s an toan (safety factor) dé dd t&n pin. Day |& hai loai nhu cau trai ngugc
nhau.

Céc thi nghiém vé bién dé va dé réng xung kich thich dua dén két luan 1a méi bénh nhan déu cé mét do
thi bién do - do réng (strength-duration curve) nhu & Hinh 4 [1].

Khi do rong qua khoang 2 ms, thi ngudng kich thich khéng con tang nita. Khi do rong xuéng dudi 0,25 ms,
thi ngudng kich thich sé tang rat nhanh. D6 thi trén thay déi tly theo bénh nhan va tuy theo tinh trang
viém & dau dién cuc & ndi tam mac. Trong thdi ky dau, vao thdi gian cép tinh (acute), vi ngudng cé thé
thay ddi gap 5 lan ngudng do khi cay day, nén can phai 1ap trinh bién do gap 5 lan ngudng kich thich. Hé
s6 an toan ltc cap tinh nhu vy la 5. Thdng thudng sau khi dau dién cuc da moc vao néi tdm mac, vao
thdi gian man tinh (chronic), ngudng kich thich chi sé thay d6i khoang 30-50%. Vay sau khoang 6 thang,
chi can 14p trinh bién do kich thich khoang gép déi ngudng kich thich véi cung do rong. Hé sé an toan lic
man tinh nhu vay la 2.

Cac may tao nhip cao cdp cé thé do ngudng kich thich mét cach tu dong hay ban tu dong. Khi do, may
sé dung nhiing chuong trinh tam thdi dé diéu chinh may trong thdi gian dau may Iap chuong trinh dugc
ap trén may. Néu dau may lap chuong trinh roi xa khdi may, thi may tao nhip sé trd lai chuong trinh c6
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dinh. Khi do ngudng kich thich, may sé dung nhiing chuaong trinh tam thoi nhu A00, V0O, DOO véi tan sé
cao, khoang 100 ckp, dé tranh kich thich vao cac séng ndi tai.

Vé phuong dién bao tn pin, thi nén tranh dung nhiing bién dé kich thich qua khoang 5V. Ly do la tai pin
chi c6 khoang 2,5 - 2,8 V. Dé tao nhiing xung 4 V, may tao nhip can phai cé mach dién dé nhan dién thé
(voltage multiplier). Thi du nhu cac may Biotronik déu cé thé dung pin truc tiép dé tao nén nhitng xung
dudi 2,4V. V6i nhitng xung ttr 2,4 V dén 4,8 V, thi can phai dung mét mach dién dé tang dién thé 1én gap
2. Can tang dién thé gap 3 lan dé tao nhitng xung tir 4,8V dén 7,2V. Gap 4 lan tir 7,2V t6i 9,6V. Vi vay
dong dién & pin cGa mét xung 2 V bang 1/4 dong dién mét xung 6 4 V (g4p 2 do dién thé, gip 2 mét lan
nira do mach dién nhan 2). Va khi can nhiing xung 8 V, thi dong dién & pin sé gap 16 Ian dong dién Vi
xung 2 V. Vi ly do nay, nén dung nhiing xung 4,8V trd xuéng. V& phuong dién pin, dé hao mon nhat 1a
dung nhitng xung ho&c 2,4V hoac 4,8V, va thay déi dé réng xung cho thich hop véi bénh nhan.

Muc dich may tao nhip la bdo dam cho bénh nhan duoc mét nhip t6i thi€u. Vi vay mét trong cac théng s6

dudc 18p trinh & nhip can ban (basic rate). Néu khéng nhan cam dugc nhiing song P hay QRS, thi may sé
kich thich véi nhip nay (Hinh 5).

/

Vv v V

200 400 600 800

Hinh 5. Nhjp can ban.
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Trong Hinh 5, chu ky thr nhi va th&r nam chua hét thi may nhan cam dugc mét phic bd QRS, nén chu ky
bat dau trd lai. Cac xung kich thich thr nhi va thir nam da bi tic ché.
V6i day thong hai dién cuc, may tao nhip co thé kich thich don cuc hay ludng cuc. Dong dién ngudng
trong hai trudng hop béang nhau vi chi tly thuéc dong dién 6 dau am cuc. Tuy nhién vé phuong dién dién
thé, thi kich thich luéng cuc can mét dién thé hoi cao hon vi téng trd cao hon. Ngoai ra vién trudng kich
thich don cuc 16n hon nén dé nhan thay trong dién tam dé ngoai da.

lIl. C&n ban nh&n cdm

Do nhay can thay déi tly theo bién dd cac séng can dugc nhan cdm. Trong Hinh 6, tly theo dd nhay
dugc 14p trinh, may tao nhip sé khong phat hién dugc séng QRS nao hét, hodc nhan cam didng miec,
hoac nhan cam qua nhiéu.

Két luan mot cudc thir nghiém 1am sang so sanh nhan cam don cuc va ludng cuc duoc tém tat dudi
day[1]:

e trong 51% ca, bién dd séng do vdi nhan cam ludng cuc nhd hon 1a véi nhan cdm don cuc, véi 2% ca
khong nhan cam dugc,

e 43% ca vGi bién do séng véi nhan cam ludng cic 16n hon véi nhan cam don cuc,
e 6% cac séng bang nhau.

Khi ding & nhi nhan cam ludng cuc cé uu diém 1a cac séng QRS vién trudng (far field QRS) nhé hon
trong 96% cac ca.

D8 Nhay Khdong phét hién dugc
khéng al miic 1 ” 1
D% nhay | | |__Phét hién séng QRS
ding mic -JJ L\

. Phét hién
DQ,nh?y A A A ~SONgORS & T
qua milc N A A — A\

Hinh 6.Thay dé; do nhay
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Hinh 7. Day dién cuc don VDD - Biotronik.

Thong thudng dau dién cuc dudc ddy vao ndi tam mac. Gan day cé loai may tao nhip VDD chi dung mot
day dién cuc don (single pass lead) c6 thé nhan cam vira & that 1an & nhi. Trong trudng hop nay dién cuc
& nhi 14 hai dién cuc nhan nhu trong Hinh 7.

Cac dién cuc G nhi trong day don VDD nam trong dong mau, va cé khi dung thanh tim. Khi dién cuc nam
trong dong mau thi cac séng P nhan cam & may nho hon 1a khi dién cuc dung thanh tim. Vi vay bién dé
séng P thay déi nhiéu va loai may tao nhip VDD thudng can mét do nhay t6i 0,1 mV. Vi vi tri dién cuc thay
déi véi tu thé (ndm, ding, di lai, ...), va bién do séng P cé thé thay d6i gdp 3 Ian, nén thong thudng loai
may VDD dudgc Iap trinh véi do nhay 0,1 mV, néu khéng bi nhiéu [2].

Mach dién nhan cam théng thudng la mét mach dién ngudng (threshold circuit). Méi khi séng 16n hon
ngudng, mach dién sé danh d&u la phat hién song. Vi cac song cé thé cé nhiéu dao dong hay séng phu
(nhu séng T), mach dién cam nhan can cé mét thoi ky 10 cac séng sau phat hién. D6 la thai gian 16 that/nhi
(Hinh 8) (refractory interval) sau nhan cam va kich thich.

Théng thudng thai gian 16 that tr 200 ms t6i 300 ms. Trong Hinh 8 cac séng T sau mét xung kich thich
mac dau I6n trong dién tam do ngoai da, nhung mét khi qua cac mach dién loc clia may tao nhip thi
khéng con dang ké.
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Hinh 8. Thoi gian 0 that

Ngudng
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Ngdi Di diing Chay

Hinh 9. Song tur b phdn nhay cam.

IV. B6 phé&n nhay cdm va nhip thich (ng

Da s6 cac bd phan nhay cam dugc dung trong cac may véi nhip thich tng 1a mét bd phan do doé rung
(vibration) hay do dé gia téc (accelerometer). Cac bd phan nay tao nén nhiing séng nhu trong Hinh 9 [3].

May tao nhip sé dém nhip cac séng cao hon ngudng hodc sé tinh dién tich dudi cac séng cao hon
ngudng.

Néu céc hoat dong cla bénh nhan tao nén nhiing séng quéa nhd, thi bé phan nhay cam sé khéng phat
hién dugc cac séng nay. Trong trudng hop nay can phai tang do khuéch dai cac séng. K& do can phai
diéu chinh nguéng dé c6 thé phat hién cac dao dong 16n ma khéng bi cac dao dong nhé anh hudng. Hai
théng s& nay sé anh hudng 1an nhau.

Théng thudng sau khi diéu chinh bé phan nhay cam, can kiém lai bing cach cho bénh nhan ndm xuéng,
ng6i day, di, diing, chay, v.v. ... Trong thoi gian nay may sé ghi nhip tim trong bé nhé. Khi xét lai bo nhd,
bac sT c6 thé diéu chinh cac théng s6 may cho thich hap hon.
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V. Chu ky thdi gian may VVI/AAI

Cac may mot bubng cé ba chu ky thai gian:

nhip can ban, Hinh 5,
thoi gian 16 that hay nhi, Hinh 8,

hién tuong thodi hdi (hysteresis), con goi 1a hién tugng tré. Néu khoéng nhan cam dugc, may sé kich
thich theo nhip can ban. Méi lan nhan cam dugc, thi may sé khéng kich thich theo nhip can ban, ma
sé chd thém mét thdi gian ngén dé nhip ndi tai c6 thé xuét hién, Hinh 10.

Trong Hinh 10, thdi gian gilra hai xung kich thich 1a 900 ms, nhip 66 ckp. Thdi gian gita mét phic bé
QRS va xung kich thich ké ti€p 1a 1000 ms, nhip 60 ckp. Nhu vay la sau khi nhan cam dugc mét phic
bd QRS, may sé chd thém 100 ms. Néu trong thoi gian 1000 ms nay, may nhan cam duoc thi phat
xung sé bi (e ché. Dai véi bénh nhan chi ¢d nhiing con nhip cham bat thudng, thi diéu chinh may véi
nhip thodi hoi chadm hon nhip ndi tai déi chit sé dua dén nhiing két qua sinh ly hon (vi c6 dong bé nhi-
that véi nhip néi tai[1] trong truong hgp kich thich VVI) 1a tao nhip lién tuc véi nhip can ban. Ngoai ra,

méi khi may bi trc ché&, may sé dd hao dién.

_—

200 400 600 800

Hinh 10. Hién tuong thodi hoi.

200 400 600 800

Tran Théng

Hinh 11. Nhjp can ban mady DDD.
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VI. Chu ky thdi gian may DDD

V1.1. Nhip can ban (basic rate).

Nhip can ban trong truéng hop may DDD sé bat dau bang
e nhan cam & nhi, Hinh 11,

e Kich thich & nhi, Hinh 11,

e ngoai tam thu (ventricular extra systole, premature ventricular contraction)

VI. 2. Thai gian nhi-th4t (AV delay, AVD)

Sau khi nhan cam mét séng P hay kich thich & nhi, may sé bat dau chu ky thdi gian nhi-that nhu trong
Hinh 12. Néu trong thoi gian nhi-that may nhan cam dugc mét phirc bd QRS, thi may sé trc ché kich thich
0 that. Néu chu ky thoi gian nhi-that man hang, thi may sé kich thich ¢ that.

Cac may DDD co ban cé thoi gian nhi-that c6 dinh. Cac may cao cap c6 thdi gian nhi that thich (ng
(adaptive AV delay) va sé rut ngan lai khi nhip tang lén giéng nhu véi nhip ndi tai. Thi du nhu may
Biotronik Physios c6 thé 1ap trinh dudc ba b thdi gian nhi-that thich Ging nhu trong Bang |.

Ngoai ra khi may nhan cam, cac mach dién sé mat mét thai gian méi phat hién dugc céac séng P. Vi vay,
thai gian nhi that khi nhan cam & nhi nhod hon thai gian nhi that khi kich thich & nhi, nhu trong Hinh 13.
Day la thoi gian bu (latency compensation), thudng khoang 30 ms.

VI. 3. Kich thich an toan (safety pacing)

Trong thdi gian nhi-that, trong vong 100-150 ms (mét thong s& cé thé 1ap trinh dugc) sau kich thich & nhi,
néu may nhan cam G that, thi may sé phat ra moét xung sau thoi gian nhi-that an toan (AV safety delay). Ly
do 13 tai vi séng nhan cdm dudc & that c6 thé khong phai 1a mét song QRS ma 14 vién trudng cla kich
thich (far field) & nhi. Vi khéng chac do6 la QRS hay vién trudng, nén can kich thich & that:

e néu do 1a vién trudng, thi that dugc kich thich & nhip can ban ché khéng di dén vo tam thu vi bi tc
ché bai vién trudng.

e néu lasong QRS, thi kich thich s6m, dudi 100 ms sau QRS, sé tranh dugc song T va sé khéng cé anh
hudng gi 6 that vi vao thoi gian thét tro (refractory).
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Nhip tim (nhijp nhi)

Thoi gian NT cham

Thai gian NT trung binh

Thoi gian NT nhanh

dudi 70 ckp 180 ms 180 ms 180 ms
71...90 ckp 170 ms 160 ms 150 ms
91... 110 ckp 160 ms 140 ms 120 ms
111 ... 130 ckp 150 ms 120 ms 100 ms
trén 130 ckp 140 ms 100 ms 75 ms
Bdng 1. Thoi gian nhi-thét thich ung may Biotronik Physios
'A ‘\
\ [ \ i~ /
\ J/ - \ l/ \
] / y
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200 400 600 800
Hinh 12. Chu ky thoi gian nhi-thét.
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200 400 600 800 | A - Pace | ﬁ
Hinh 13. Thoi gian bu cho nhan cam.
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VI. 4. Thai gian 16 nhi

Sau khi nhan cam hay kich thich & nhi, cac mach dién nhi sé 18 trong thdi gian 1§ nhi. C6 hai cach dé chi
dinh théi gian 10 nhi:

e Téng thdi gian 16 nhi (Total atrial refractory period, TARP), xem Hinh 14.

Thoi gian nay phai dai hon thoi gian nhi-that. Cac may DDD cua céng ty Biotronik ding nguyén tac
TARP nay.

e Thai gian 16 nhi sau that (post-ventricular refractory period, PVARP), Hinh 15. Su lién hé gilra ba thoi
gian TARP, PVARP va AVD nhu sau:

PVARP = TARP - AVD

e N\
\ \ \ |

TTTT[TTTIT[TTTIT[TTITT[TTTT

200 400 600 800

Hinh 14. Tong thoi gian Io' nhi

200 400 600 800

Hinh 15. Thoi gian 10 nhi sau that.
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200 400 600 800

Hinh 16. Thoi gian 10 thét.

Mot s6 cong ty khéng dung TARP ma chi dung PVARP. Trong trudng hgp nay, may sé 1o nhi trong
thoi gian nhi-that cong thém thoi gian PVARP. Cach nay cé diéu tién la thoi gian PVARP ¢ dinh thay
vi thay déi véi AVD trong trudng hop dung TARP. Nguoc lai, TARP khong con c6 dinh, nén tam nhip
nhi bi bléc Wenckebach, sé ban duéi day, khong con nhat dinh nia.

Céc thoi gian 16 nhi, TARP hay PVARP, dung dé tranh loan nhip do may tao nhip (pacemaker mediated
tachycardia, PMT). Hién tuong nay do kich thich & that bi nhan cdm & nhi dua dén kich thich & that sau
thoi gian nhi-that, va chu ky bat dau tro lai.

VL. 6. Thai gian 16 that
Thai gian 10 that dugc trinh bay trong Hinh 16.

VL. 7. Nhip theo d6i t6i da (Upper Tracking Rate)

Cac may dong bd P (P synchronous) DDD sé khdi dau mét chu ky nhi-that khi nhan cam & nhi. Nhip
xoang tly theo nhu cau luu huyét cé thé thay d6i. May DDD chi c6 thé theo ddi nhip nhi t6i nhip theo déi
t6i da va chi kich thich & that téi nhip nay théi. Nhip UTR phai nho hon nhip /TARP vi nhi can phai nhan
cam mai theo doi dugc.

Khi nhip nhi cao hon UTR, thi may DDD c¢6 hai cach dé tao nhip & that, xem Hinh 17:

e bl6c ty I (2:1, 3:1). Cac song P xay ra sau mét nhan cam & nhi trong khoang thoi gian YUTR (thoi gian
UTI, upper tracking interval) sé bi 16. Thi du nhu UTR dudgc 1ap trinh 1a 150 ckp (400 ms), ma séng P
cr 350 ms a t6i, thi may sé khdi kich (c6 thé bi trc ché néu cé nhan cam séng QRS) 4 that theo nhip
85,7 ckp (700 ms), tirc bloc 2:1.
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nhip kich

thich that
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bléc Wenckebach
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TARP
Hinh 17. Bldc khi nhjp nhi cao hon nhjp theo doi t6i da.
V&i chuong trinh bloc ty 18, nhjp kich thich thét thay déi con phén niia khi nhip
nhi qué nhijp theo doi t6i da (UTR). Vi bidc Wenckebach, thi nhjp kich thich that
khong thay doi khi qué nhjp theo doi t6i da, cho toi khi qud nhip tuong duong
VOi téng thoi gian 16 nhi (TARP)

e bldc Wenckebach. Cac song P xay ra sau mét nhan cam & nhi trong khoang thoi gian tir TARP t6i
UTI, sé dua dén mét kich thich vao cudi thai gian UTI. Tam nhip nhi ¢6 thé bléc Wenkebach kéo dai tir
UTR t6i /TARP. Néu nhip nhi cao hon 1/TARP mdy sé khéng nhan cam duoc trong thai gian TARP,
nén blbc tré thanh blée ty 16.

VL. 8. Hién tugng thodi hoi (hysteresis)

Vi tao nhip v6i may khong t6t bang tao nhip ndi tai, nén hién tugng thoai héi cling dugc dung véi loai may
DDD. V6i nhi lam chd, chu ky nhi sé thay déi tty theo c6 nhan cdm & nhi hay phai kich thich & nhi. Thi du
nhu nhip can ban 1a 60 ckp (1.000 ms) va nhip thoai héi l1a 50 ckp (1.200 ms). Néu nhan cam & nhi, thi
xung kich thich & nhi ké sé xay ra sau 1.200 ms, néu khéng bi tc ché. Sau khi kich thich & nhi, kich thich
ké sé xay ra sau 1.000 ms, néu khong bi trc ché.

VI. 9. Chuyén phuong thic tu dong (automatic mode conversion)

Nhu da ban dudi dé tai nhip theo doi t6i da, khi bénh nhan bi cuéng dong nhi hay rung nhi, mac du nhip
nhi rat cao, nhung nhip kich thich that khong qua nhip theo déi tdi da. Tuy nhién, su thay déi lién tuc nhip
kich thich & thét trong trudng hop rung nhii do thay d6i nhip nhi, ciing khéng dudc t6t Idm cho bénh nhan.
Vi vay khi nhip nhi qua cao mét thdi gian, may sé tu dong chuyén sang mét phuong thirc khéng dong bd
v6i nhip nhi, thi du nhu chuyén tir DDD sang DDI, hay VDD sang VVI. Khi chuyén sang phuong thiic DDI
thi nhan cam & théat |a chd, va thay vi dung thdi gian nhi-that, may sé dung thdi gian that-nhi dé khadi kich &
nhi (irc ché néu c6 nhan cam). V6i phuong thitc DDI, nhip that sé 1a nhip can ban néu khéng bi tic ché bdi
nhing séng néi tai.
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Cac may DDD cua cong ty Biotronik cé chic nang song céu (dual demand), ciing tuong duong nhu
chuyén phuong thirc. Néu may nhan cdm & nhi trong téng thdi gian 16 nhi (TARP), thi may sé 1ap tuc bat
dau trd lai mét t6ng thai gian 16 nhi. Théng thudng thi may 16 ding thdi gian TARP rdi sé nhan cam. Véi
chlic nang song cau, may sé kéo dai thdi gian 16 nhi cho t6i khi nao khéng cé mét séng P thir hai dugc
nhan cam trong khoang thoi gian TARP. Vi vay, cac song P dén le hon thoi gian TARP, sé khéng dugc
nhan cam. May sé hoat dong nhu may DDI va sé kich thich that theo nhip can ban néu khéng bi tic ché 6
that. Chirc nang song cau hoat dong ngay 1ap tic thay vi phai chd mét thdi gian dé do nhip nhi va thay
déi phuong thie kich thich.

VL. 10. Thai gian |6 nhi n6i dai (Atrial refractory period extension, ARP extension)

DE tranh nhan cdm maét ngoai tam thu truy@n nguoc Ién nhi, cac may tao nhip kéo dai thai gian 16 nhi khi
nhan cdm mét ngoai tdm thu (dinh nghia ngoai tam thu theo may tao nhip la mét nhan cam & that ma
khéng cé nhan cam & nhi hay kich thich & nhi ngay trudc do, cé thé 1a ngoai tam thu, cé thé 1 tai nguéng
nhan cam & nhi khéng ding méc nén nhan cam truot). Vi mét ngoai tam thu, vi cac co trong nhi cé thé
khong con tro (refractory) khi ngoai tam thu xay ra, nén séng kh(r cuc tao nén bdi séng ngoai tam thu &
that c6 thé truyén nguoc 1én nhi duoc.

Thai gian thém nay tu 0 t6i 350 ms.
VII. Chu ky thdi gian may VDD

Loai may VDD hoat dong giéng nhu may VDD méc du khong cé kich thich & nhi. Cac chu ky thoi gian déu
giong loai may DDD trir thoi gian 16 nhi sau kich thich & that bang TARP+ARP extension. Ly do can phai
néi dai thdi gian |6 nhi vi may khéng kich thich & nhi nén cac mé & nhi khéng bi tro va cé thé dan truyén
nguoc dugc.

VIII. Chu ky thdi gian mdy DDDR

B6 phan nhay cam cla may DDDR sé ting nhip can ban dé dap ting nhu cau luu huyét. Néu nhip nhay
cam (sensor driven rate) cao hon nhip ndi tai, may sé bat dau mét chu ky kich thich & nhi réi dén that, néu
khong bi Gc ché.

Théng thudng thi cac may DDDR (hay VVIR) déu cé bd phan nhé dé ghi lai nhip trong thei gian qua, tir
mot vai phat t6i mot vai ngay. Néu sau khi xét lai va ban lai v6i bénh nhan va nhan thay nhip khong du
cao (bénh nhan mét vi nhip khéng tang du), thi can tang nhip t6i da nhay cam (maximum sensor rate) Ién.

IX. Thi du diéu chinh cadc may SSI, SSIR, DDD
IX. 1. May Biotronik Pikos LP 01

Man anh may lap chuong trinh dé diéu chinh may Biotronik Pikos LP, mét loai may SSI, duoc trinh ¢ Hinh
18.

Trong truong hgp may Pikos LP thi khdng phan biét nhi hay that. D6 nhay nhan cam (sensitivity) thi mac
du liét ké hai thong s6 cho nhi va that, nhung thay déi mét trong hai sé thay déi thong sé kia. Su khac biét
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la cac séng P va QRS cé phan ng khac khi di ngang qua mach dién loc trong may tao nhip. Trong
trudng hop nay mét song P 2,0 mV bang mét phiic bd QRS 2,5 mV.

Nhip ca(n ban (basic rate) cé thé diéu chinh dugc. Hién tuong thoai hoi (hysteresis) trong Hinh 18 khéng
dung. Khi duing thi can phai chi dinh mét nhip chadm hon nhip can ban.

Phuong thtic nhan cdm (polarity sense) va phuong thic kich thich (polarity pace) cé thé la don cuc
(unipolar) hay ludng cuc (bipolar). Trong trudng hop ludng cuc, can day thong véi hai dién cuc.

Thai gian 10 (refractory period) dugc 18p trinh Ia 300 ms

3 [ Mo 20.07.1998 22:54

PIKOS5 LP 01 Edited Progran
S/H XXXXXXXX
Fode — ] Eoc oK
Basic Rate 70 ppnr
Hysteresis R. OFF ppn
500
Pulse Anpl. 4.8 U OFF
Pulse Width 0.50 ns
Sensitiv. U 2.5 nu
Sensitiv. A 2.0 ny Q
Refroctory P. 300 ns
Polar.Poce UNIP
Polar.5ense UNIP

Maognet Effect ASYN

Hinh 18. Chuong trinh may Biotronik Pikos LP 01,
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Hién tuong nam cham (magnet effect) cé thé chi dinh la khéng déng b (asynchronous) hodc déng b
(synchronous). Trong trudng hap chi dinh 1a déng b, may sé hoat déng nhu thudng khi 4p nam cham én
may. Néu chi dinh khéng déng b, thi khi nam cham duoc &p vao may thi may sé chuyén qua chuong
trinh SO0 va sé kich thich 10 chu ky véi nhip 90 ckp va sau dé sé kich thich theo nhip da 1ap trinh.

IX. 2. May Biotronik Metros TCO1

May Metros, Hinh 19, la mét may SSIR. May cé chuong trinh (ban tu dong) thr ngudng tam thoi
(Temporay Threshold Test), va c6 thé géi cac d4u (marker) dé bo hiéu 1& may da nhan cam va kich thich
dé trinh trong 6 tréng & phia trai & phan trén man anh may 1ap chuong trinh. Dién tAm dé ngoai da va cac
d4&u nhan cam/kich thich cé thé in ra.

Bo phan nhay cam (sensor) can mét s6 théng sd khi nhip thich Gng (rate adaptation) dugc dung. Do
khuéch dai bé phan nhay cdm (sensor gain) can dugc tang lén néu may khong thay déi nhip khi bénh
nhan hoat dong nhe. Ngudng nhay cdm (sensor threshold) can dudc thay déi néu nhip thay déi khong
déu véi nhirtng hoat dong déu. D tang cua nhip (rate increase) cing can dugc diéu chinh néu nhip tang
khong du nhanh hay qué nhanh khi hoat dong.

3 0 We 05.08.1998 11:45
METROS TCO1 Edited Progran
Mode ] Rote Adaptat. ON Patient =XXXX
Raote 2 - ppn  Sensor Gain 6 Synpton xXX
Hysteresis OFF Sensor Thres. HED Etiology *XX
Pulse Anplitude 5.0 U Rate  Increase 2 prs |ECG Indicat. =xXXX
Pulse Width 0.50 ns Max . Sens. Rote 125 ppn | Lead *XXXX
Sensitivity 2.1 nU  Raote Decredse 0.4 prs | Inplanfation =XX.XX. XX
Refractory 300 ns Last Followlp=XX.XX.XX
Polar . Sense UNIP. Trend Monitor = XXXX
Polar . Pace UNIP.
Tnp.Thres.T. OFF Event Counter - XXXX
Marker OFF
Magnet Effect ASYH

PrinTE Help |

Hinh 19. Chuong triinh mdy Biotronik Metros TCO1.
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S B Mo 20.07.1993 22:58

PHYS 105 D1 Interrogated Progran

57N 83810382

tode Q8§ DDD | ARP Ext. 0. ns
Bosic Rote 60 ppn Safety AUD 100 ns
Hysteresis R. OFF ppn Uen.Blank. Ap 24 ns
Upper Rate 160 ppn Dual - Denand OFF

21 1/HRL ® 2:1

AUD Pace 180 ns ER | Hode = UDD
AUD Sense ==== NS Magnet- Effect ASYN
Dynanic AUD MED

—————————————————— Atr----ven----

Pulse fAnpl. 4.8 2.3°U

Pulse Hidth 0.50  0.50 ns

Sensitivity 1.5 2.5 nu

Refraoctory P. 400 300 ns Interrogation successful
Polar . Pace BIPL  BIPL

Polar . 5ense BIPL BIPL

Hinh 20. Chuong trinh may Biotronik Physios O1.

Do gidm nhip (rate decrease) sau khi ngung hoat dong ciing 1a mét théng s c6 thé diéu chinh. Nhip nhay
cam t6i da (maximum sensor rate) dudc dung dé gi6i han nhip khi hoat dong.

IX. 3. May Biotronik Physios 01
Trong Hinh 20, nhip theo dbi t6i da (upper rate) da dugc Iap trinh la 160 ckp.

Bloc (2:1/WRL)trong trudng hop may Physios khéng lap trinh duge ma do may quyét dinh theo céc théng
s6 khac. Trong Hinh 20, bléc ty 1é 2:1da duoc dung.

Thai gian nhi that (AV Delay) c6 hai thdng s6. Mét cho khi kich thich (AVD Pace) va mét cho khi nhan cam
(AVD sense). Trong trudng hgp nay vi dung thai gian nhi that thich iing (dynamic AVD) cG trung binh
(medium), xem Bang I, nén khong c6 théng s& duy nhat dé dang trén Hinh 20.

Thai gian 16 nhi ndi dai (ARP extension) khong dung & day.

Kich thich an toan (safety AVD) dugc chi dinh Ia 100 ms. VAy néu nhan cam & that trong vong 100 ms sau
mot kich thich & nhi, thi may sé kich thich & that sau thai gian nay.

Sau mét xung & nhi, cac mach dién & thét sé triét (Ventricular blanking after A pace) trong vong 24 ms dé
tranh bi nhiém.

Chtrc nang song cau (dual demand) dugc dung dé tu dong chuyén tir ddng bd nhi sang dong b that khi
nhip nhi cao hon 150 ckp (400 ms, thai gian 10 nhi).
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Chuang trinh sau chi thi thay thé khéng cép thiét (Elective Replacement Indicator, ERI) dugc Iap trinh 1a
VDD. Sau ERI, may sé chuyén qua tao nhip 6 that nén chi c6 hai chon lya: VDD hay VVI.

X. Két Luén

Mac du chu ky thoi gian may tao nhip DDD va VVIR rét phiic tap, nhung céc théng s6 da duoc 1ap trinh
khi san xuat thudng thda man nhu cau phan dong bénh nhan va thudng chi can thay ddi bién do céc
xung kich thich, néu ngudng kich thich clia bénh nhan cao. Vi vy cac may lap chuong trinh, véi méi loai
may tao nhip déu c6 mét chuong trinh can ban (factory default program) cé thé goi lén man anh may lap
chuang trinh va truyén xuéng may. Theo mét thdng ké, gan 75% cac may tao nhip ding chuong trinh can
ban nay. Tuy nhién, Bs cdy may cling can hi€u chu ky thdi gian may dé diéu chinh khi can thiét.
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