K§ Thuat May Tao Nhip Tim

B6 may tao nhip gébm c6 ba phan nhu trong Hinh 1:
e May tao nhip.
e Day dién cuc: mét hay hai day.

e May lap chuong trinh.

|. May Tao Nhip Tim

May tao nhip thdng thudng gém 4 bd phan nhu trong Hinh 2.
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Hinh 2. Mdy tao nhjp
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|. 1. V& may tao nhip

V6 may bang hop kim Titanium, TiAlsFe,s hoac TiAlgNb, cliing, nhe va sinh hgp (biocompatible)[1]. Khi
kich thich don cuc, vo may la dién cuc duong.

l. 2. Pin

Pin dung trong may tao nhip cdy vao co thé dau tién ndm 1958 dung loai pin Nickel-Cadmium (NiCd) c6
thé nap lai. Loai pin nay khéng con dung nita tir ngay loai pin bang Lithium-lodine (Li/lo-Polyvinylpyridine)
xuat hién nam 1972 [2]. Mét trong cac ly do pin nap lai dugc khéng dugc dung la vi ly do tam ly: bénh
nhan muén quén di 1a minh can cé may tao nhip dé séng. Méi [an di nap lai pin thi bénh nhan bi nhic lail

l. 2. a. Thoi gian hitu dung pin

Pin Li-I, c6 thé cung ting dong dién 20-30 pA (10° A) can thiét cho may tao nhip hoat déng trong thoi gian
t6i 15 nam. Pin thudng chiém tir phan nita dén hai phan ba khéi lugng hép may va trong lugng clia may.

Loai pin Li-l c6 dd ro (leakage) rét thap va véi mot dudng suy gidm (discharge curve) khong qué gap dé
may c6 thé do dién thé ma biét khi nao sdp hét thoi gian hitu dung (service life), nhu trong Hinh 3. Tuy
theo loai may, nhung khi dién thé pin xuéng gan 2 Volt, thi may sé thay déi hoat déng va bao hiéu véi triéu
chiing ERI (Elective Replacement Indicator - Chi thj thay thé chua cap thiét). May c6 thé hoat dong thém
sau thang nita, nhung chuong trinh sé d6i qua chuong trinh ERL. Khi dién thé pin xuéng thap hon nira,
may sé chuyén qua thdi ky EOS (End of Service - hét hitu dung) va sé nguing hoat déng hitu hiéu.
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Hinh 3. Buong suy gidm pin Libtium-lodine
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l. 2. b. Théi ky ERI

Khi may tao nhip vao thdi ky ERI, thi thudng hay thay déi phuong thirc hoat dong. Thi du nhu véi cac may
cla cong ty Biotronik, nhip sé ha xudng chi con 89% nhip da lap trinh va may chi kich thich ¢ that trong
trudng hgp cac may hai buéng. Thi du nhu may da Iap trinh véi nhip 70 ckp (chu ky phdt), khi vao ERI nhip
sé giam xudng 62 ckp. Ngoai ra hién tugng nam cham ciing thay déi. Khi nam cham, hay dau may lap
chuong trinh (c6 nam cham), dugc &p trén may thi ¢ thé nhan xét hoat déng nhu sau trén dién tam do
ngoai da:

e Né&u hién tugng nam cham dugc lap trinh khdng déng b (asynchronous magnet mode) thi may méi
sé c¢6 10 chu ky 90 ckp theo dang V(hayD)00, sau dé trg lai nhip da 1ap trinh ciing theo dang V(D)0O0,
Hinh 4. Néu hién tugng nam cham dudgc lap trinh 1a déng bd (synchronous magnet mode), thi véi may
trong thoi ky hitu dung nhip sé khong thay déi.

e VGi may sau ERI, thi sé c6 10 chu ky 80 ckp, sau do sé trd lai nhip cham hon 11% so véi nhip da lap
trinh.

Mbi céng ty san xudt may tao nhip déu dung nhirng hién tuong ERI khac nhau, cé khi mdi loai may trong
mét cong ty déu cé nhing hién tugng khac nhau. Thi du nhu cong ty Intermedics khong cé khac biét
trong hoat dong thudng ngay gitra trudc va sau ERI. Tuy nhién hién tuong nam cham sé thay déi. Trudc
ERI, may sé kich thich theo dang D00 (hay VO0O) 4 chu ky 90 ckp, roi sé theo nhip I&p trinh. Sau ERI, sau 4
chu ky 90 ckp may sé kich thich véi nhip 80 ckp.
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Hlnh 4. Hién tu/ng nam cham may Biotronik moi.
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. 3. Dau may tao nhip

Pau may béng nhua epoxy ¢é mét hay hai ché dé cdm day dién cuc vao, méi 16 c6 thé nhan phich mot
cuc hay hai cuc. Thong thudng méi chd cdm phich déu cé mét vit dé xiét chat dau phich.

l. 4. Mach dién may tao nhip

Mach dién hén hop (hybrid circuits), Hinh 5, bang st (ceramics) véi cac mach dién téng hop (integrated
circuits) bang Silicon cling véi cac mach dién thu dong nhu dién trd, bd tu dién, v.v... Cach mach dién
t6ng hop déu dung phuong phap CMOS (Complementary Metal Oxide Silicon) dé dd tén dién khi ngung
hoat dong vi tan s& hoat dong rét thap (1 chu ky méi second) trong khi cac mach dién cé thé hoat dong
nhanh gdp tram triéu lan hon. Cac mach dién cac may doi méi thuong cé6 moét may vi xa ly
(microprocessor) cung vGi bd nhé (memory).

Il. Day dién Cuc

Day dién cuc thudng hay bi coi thudng, nhung la mét thanh phan rat quan trong trong b6 may tao nhip.
May tao nhip sé& mon pin trong vong 5-15 nam, trong khi day t6t cé thé dung ca doi ngudi! Ngoai ra, thay
day réat ton thoi gid trong khi thay may c6 thé hoan tat rat nhanh. Day dién cuc khdng phai 1a ché nén tiét
kiém!

Hinh 5. Mach dién may tao nhip. (a) mach dién téng hop (b) mach dién hén hop
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Pau - ni véi
day dan dién & gilla

Phich néi

Nhan - ndi véi
day dan dién & phia ngoai

_— Day dién cye

pién cuyc nhén (cyc duong) ||

Dién cuc dau (cuc am) \ Q

Hinh 7. Than ddy dién cuc tinh mach..

Trong Hinh 6, cac thanh phan day dién cuc finh mach dugc trinh bai.

Don vi duong kinh day dién cuc 1a French, bang 1/3 mm. Thi du, day dién cuc 9 French c6 dudng kinh 3
mm.

Il. 1. Than day dién cuc

Théan day dién cuc bang silicon hoac polyurethane. Chat silicon bén nhat, nhung day hai ciing va to. Véi
chét polyurethane, day s& mém va nhd hon. Tuy nhién, chat polyurethane hay bi nhiing nit vi mé (micro
crack) [3,4] c6 thé dua dén doan mach (short circuit) khi mau vao phia trong day.
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Hinh 8. Phich theo tiéu chuén IS-1.

Day dan dién thudng dugc ché bang chat hop kim Nickel, MP35N[4]. Cac day dan dién can phai co gian
theo nhip tim t6i 36 triéu lan mot nam va can phai hoat déng 20-30 nam nén can phai rat bén.

Trong Hinh 7 mat cat ngang than day dan dién dugc trinh bai. Trong trudng hop day dién cuc hai cuc thi
c6 hai day dong tam (coaxial) v6i chat Silicon hay polyurethane 1& chat cach dién. Day trong réng, dé cé
thé ludbn mot day kim loai cirng vé dé dua dién cuc dau vao mom tim hoac ti€u nhi. Néu day dién cuc c6
hai day dan dién, day hai cuc, thi day thi nhi néi hai nhan & phich va gan dau day véi nhau. Théng
thudng xung kich thich & dau day 1a cuc am.

II. 2. Phich day dién cuc

Phich cdm vao may tao nhip Itc trudc cé nhiéu loai. T4t c& cac day san xudt gan day déu theo tiéu chuan
IS-1 (International Standard) [6], xem Hinh 8. Day la nhitng phich véi dudng kinh 3.2 mm. Tiéu chuén IS-1
tir tiéu chudn VS-1ra nén c6 thé dung cac phich IS-1véi cac may theo tiéu chuén VS-1, VS-1A, VS-1B.

Khi thay may c(, ¢ khi gap loai day ci khéng phai tiéu chuén 1S-1. Néu may tao nhip va bénh nhan cé thé
dung nhan cadm va kich thich don cuc, va néu day ci con t6t thi c6 thé hoac dung mét thiét bi thich hop
(adaptor) dé d6i dau day, hoac cat dau day va gan vao dau may (can bit 16 c&dm vao dau may cho ky).
Néu day khong t6t thi nén bit dau day lai, khau lai mét noi khac dé tranh tdi may tao nhip[6], va dung day
méi. Vi ky thuat day thay déi nhiéu nén loai day méi thudng t6t hon vé phuong dién nguéng kich thich va
Sé dd hao mon pin.

II. 3. Day dién cuc thugng tam mac

Ngoai day dién cuc finh mach trong Hinh 6, con c6 day dién cuc thuong tam mac (epicardial) nhu é Hinh
9. Day dién cuc thugng tdm mac chi dung trong khoang 5% céc ca cay may. Day dién cuc thugng tam
mac trong Hinh 9, dugc vit vao phia ngoai thanh tim. Loai day nay chi c6 mét dién cuc. Co loai day dién
cuc thugng tdm mac can phai khau vao thanh tim. Cac day dién cuc thugng tdam mac thudng dugc dung
V6i tré em, vi finh mach sé thay d6i qué nhiéu khi bénh nhan 16n 1&n. Véi tré em 4 tudi trd lén ciing cé thé
dung day dién cuc tinh mach véi ¢ dinh chi dong . Can phai nhé ddy thém mot doan day vao nhi, va
néu dudc, dung khau day gan may. X-quang mot em bé trong vong 4 nam véi day dién cuc tinh mach
duoc trinh 6 Hinh 10.

II. 4. C8 dinh dAu dién cuc
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Vi day dién cuc tinh mach can phai dé vao ndi tam mac dé truyén dién t6t, nén dau day can cé phuong
tién dé cd dinh (fixation). C6 hai loai ¢ dinh:

C6 dinh thu dong (passive fixation) véi nhiing chia (tine) hay vay (fin) , Hinh 11. Trong Hinh, cé ba loai day
dién cuc. Hai cai bén mét |a day dién cuc cho tam that. Day 1a nhitng day thang. Day bén phai la mot day
hai cuc. K& d6 1a mot day mét cuc. Bén trai la mot day hai cuc hinh chir J dung & tiéu nhi. Ca ba day déu
¢6 nhiing chia ¢ dau. Sau mét vai ngay, cac mé xung quanh dau dién cuc sé bi xo hda (fibrosis) va nho
cac chia dau dién cuc sé duoc ¢6 dinh. Sau mét vai thang, kho cé thé thao day ra dudc va néu day bi
truc trac thi thong thudong sé bit dau day lai va bd day[7], réi luon day méi vao dung thé. Chi trong vai
trudng hop tram trong nhu nhiém tring, méi can phai kéo day ra.

Hinh 10. X-quang theo doi mot em bé vdi ddy dién cuc tinh mach trong vong 4 nam (4/81-10/85)
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Hinh 11. Déy dién cuc voi ¢é dinh thu ddng - cong ty Biotronik.

Hinh 12. Déu ddy dién cuce vdi b dinh chi dong - cng ty Biotronik

e C& dinh chi ddng (active fixation) véi dau vit, Hinh 12. Loai day nay cé thé gan vao bat cr ché nao &
nodi tam mac. Loai day nay c6 thé thao ra rat dé dang. B4t I0i ¢l loai ¢d dinh nay, 1 n6i tam mac sé bi
t6n thuong vi vay loai nay thudng hay c6 ngudng kich thich cao hon 1a véi ¢6 dinh thu déng. Théng
thudng véi tré em, nén dung loai c6 dinh nay vi khi bénh nhan I6n 1én ma can phai chinh lai day c6 thé
thao ra dé dang. Ngoai ra loai day nay ciing thudng dung & nhi vi cé thé gan vao thanh tim thay vi
phai ludn day vé tiéu nhi.

Il. 5. Day mét cuc va day hai cuc

Céac day déu cé mét hay hai dién cuc. Hau hét cac may tao nhip dudc san xudt hién nay déu cé thé dung
day moét cuc hay day hai cuc. Néu dung day mét cuc, thi nén kiém tra chuong trinh may tao nhip ghi ding
la nhan cam va kich thich don cuc (unipolar).
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Vé phuong dién dién, ltiic nao cing can hai cuc méi cé dong dién. Khi dung day mét cuc thi vé may sé la
cuc duong va dau day la cuc am. Day mét cuc cé nhitng uu diém sau day:

e day nhdé hay mém hon vi chi can mét day dan dién,

e ngudng kich thich mét cuc cé thé nhd hon,

e céc xung kich thich sé thay rd hon trén dién tam dé ngoai da,
e nhan cam moét cuc tét hon

Tuy nhién ciing c6 mét s6 yéu diém:

e dé bi nhiéu, vi nhiing lan séng cac co trong ngudi (electromyographic interference), nhat la cac co 6
nguc,

e khido & tAm nhi dé bi nhiéu bdi cac vién trudng (far field) clia cac phic bd QRS
e khi kich thich cé thé kich thich cac co khac, nhat 1a co hoanh va co nguc.

Day hai cuc c6 thé to hon va cling hon. Day hai cuc cé thé dung véi chuong trinh don cuc hay luéng cuc.
Thi du nhu c6 thé 14p trinh may dé nhan cam luong cuc, dé bét nhiém, va kich thich don cuc dé dé chan
doan trén dién tam do6 ngoai da.

Theo mot thong ké nam 1998 tai Dan Mach[5], day mot cuc it bi van dé hon day hai cuc (97%). Ly do tai
mét sd day bang polyurethane do hai cong ty san xuat bi nit va doan mach dién.

Il. 6. Dau dién cuc

Dau dién cuc & diém giao gitta may va cac co tim. Vé phuong dién dién dau dién cuc dung vao thanh tim
luc nao cling la cuc am khi kich thich.

Céch c4u tao dau dién cuc anh hudng rat nhiéu dén ngudng kich thich. Thong thudng, ngudng kich thich
sé tang Ién trong vong ba thang dau sau khi cdy may, va sé ha xudng sau doé. Tuy nhién sau khi ha
xuéng, ngudng van con cao hon gdp 2-3 lan ngudng ltc cdp tinh (acute) nhu trong Hinh 13[6].

Ly do c6 hién tugng trén, vi dong dién kich thich qua cao (mA = 10°A) so Véi dong dién thudng c6 trong
co thé (uA = 10'6A), nén phan tach cac phan ti nudc va mau. Cac nguyén ti hidro (free radical hydrogen)
tao ra trong su phan tach nudc va méu sé gay ra viém o cac té bao ké can. Vi vay sau mét thoi gian kich
thich cac mé xung quanh dién cuc bi xo héa (fibrosis) hoac bi nhéi mau (infarct), néi chung la triéu chiing
viém (inflamation). Cac mé bi xo héa hoadc chét khéng con cé thé bi kich thich dugc nén dién tich kich
thich phai tang Ién dé gap cac mé cé thé kich thich dugc, Hinh 14 [6].
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Hinh 14. Dién cuc bi bao bdi nhiing té bao khdng thé kich thich duoc.

DE bét triéu chiing viém, hién nay c6 hai céch:

e Dung thudc steroid (dexamethasone sodium phosphate) tiét ra tir dau dién cuc nhu trong Hinh 15[8].
e Van dé chua dugc hiéu thau la anh hudng lau dai cla chat steroid trong ngudi.
e Ngoai ra sau vai nam chat steroid sé bét di va ngudng kich thich sé tang nhu thé nao?

e Dung mét kim loai sinh hop (biocompatible) dé tranh tao viém [9].

e Chéat pht Irridium theo dang fractal, xem Hinh 16, véi dién tich giao dién gap 1000 lan dién tich
dién cuc lam cho dau dién cuc ti€p xdc vai ndi tam magc trd thanh tuong hap.

e Vimat do dong dién (current density) bi giam di 1000 [an nén dong dién khong con phan tach
cac phan ti nudc , nhd vay khong tao nén viém.
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Hinh 15. Dau dién cuc co chira chat steroid.

Hinh 16. Ldp phu fractal

Hinh 17 [8] so sanh qua trinh ngudng kich thich cla ba loai dau dién cuc.

Cling nho 16p pha fractal véi dién tich giao dién tang gap 1000 lan nén dé nhay cac dién cuc tang 1én va
bién d6 cac séng cao hon khi do véi cac loai dién cuc thudng, xem Hinh 18 [8].

Pudng hudng phét trién dau dién cuc sé dua dén nhiing dau nho hon, véi dién tich chi bang mét phan
nam day hién nay. Ngudng kich thich sé giam. Diéu nay cong thém véi dién tré tang gap hai lan (tur 500
Ohms én trén 1000 Ohms), sé giam dong dién va dé hao mon pin. Trong Bang |, mét sé day dién cuc
Biotronik dugc so sanh.
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Ill. B6 may lap chuang trinh

Cho t6i nay cac may lap chuong trinh khéng dugc théng nhat. M6i cong ty déu diung mét may 1ap chuong
trinh riéng biét. Méi bd may 1ap chuong trinh déu c6 cac bd phan sau day:

e may lap chuong trinh. M8t may vi tinh véi man anh va cé thé do dién tam do.

e dau lap chuong trinh. C6 nam cham vinh vién va mach dién dé lién lac véi may tao nhip qua tu
truong. C6 mét vai loai may tao nhip lién lac bang séng dién tr.

e may in. C6 may lap chuong trinh chay bang pin khong c6 may in. May in can phai cé kha nang in
nhanh dé kip in dién tam dé. Théng thudng, may in |a loai may dung stic néng (thermal printer) va can
gidy c6 chat bac.

May Biotronik PMS 600 va PMS 1000 dugc trinh bay trong Hinh 19 va 20.

lll. 1. May lap chuong trinh

Vi s6 may tao nhip ngay cang nhiéu, may lap chuong trinh can phan mém, thudng la mét thé c6 nhiing bd
nhé dién t (Read Only Memory - bd nhé doc théi). Cac may lap chuong trinh khéng dung dia mém
(floppy disk) vi dau nam cham c6 thé xéa cac bai trong dia mém. May c6 thé chay bang pin hoic bang
dién nha.

Théng thudng khi md may lén, thi man anh dAu tién sé liét ké cac may tao nhip cé thé diéu chinh dugc véi
thé phan mém. Néu may tao nhip khéng c6 trong danh sach dé thi can phai thé thé phan mém. Néu co
may tao nhip, thi chi can &p dau nam cham Ién may tao nhip va bam nut Interrogate (kiém tra), may lap
chuong trinh sé vao ding chuong trinh va sé dem céc thdng s6 clia may tao nhip 1én man anh. Sau khi
s(ra d6i xong chuong trinh tao nhip, bdm nat Transmit (truyén xudng) hay Program (I&p chuong trinh) thi
cac théng s6 sé chuyén xudéng may tao nhip.

Néu khéng cé may tao nhip, thi phai chon trén man anh loai may tao nhip muén kiém tra réi bAm nit vao
chuong trinh. Trong Hinh 21va 22, man anh moét may Biotronik PMS1000 dudgc trinh bai.

May lap chuong trinh ciing c6 & dién dé cdm day dién tam dd. Pa s6 cac may lap chuong trinh déu cé
thé ghi dién tam do ba kénh (3 channel surface ECG).

lll. 2. Dau lap chuaong trinh

Khi dau 1ap chuong trinh dat 1én may tao nhip, thi may tao nhip sé vao trang thai nam cham (magnet
mode). Théng thudng may sé chuyén qua kich thich VOO hodc D00. Hién tuong nay cé thé thay déi bang
cach thay ddi théng s6 Magnet Mode sang dang dong bd (synchronous). Hién tugng nam cham cing ¢
thé x4y ra khi mét nam cham manh dugc dat trén may tao nhip.
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Hinh 19. May idp chuong trinh Biotronik PMS-600. Mdy in PRT-600 khdng co trong hinh.

Hinh 20. M&y Idp chuong trinh Biotronik PMS 1000 voi may in.
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Trén may thudng c6 mdt s6 nit nhu Interrogate, Transmit (hay Program) dé tién dung khéng can phai
bam céc ndt trén may lap chuong trinh.

Vi may tao nhip ndm trong co thé, lam khi khéng biét vi tri ding cla may tao nhip cac bd may lap chuong
trinh déu c6 mét cach dé ra may tao nhip. V6i bd may lap chuong trinh Biotronik PMS 600, bam nut
Interrogate va ra dau may trong ving may tao nhip, may 1ap chuong trinh sé phat ra nhirng am thanh c6
thé gitp tim dung vi tri d& dat dau may. V6i loai may 1ap chuong trinh khac thi sé& c6 nhitng dén gilp ra vi
tri may tao nhip.

Dau 1ap chuong trinh ¢c6 nam cham manh vinh vién nén phai than trong tranh xa cac dia mém cac may vi
tinh.

lll. 3. May in

May in phdi di nhanh dé in dién tam dd ngoai da va dién tam dd tinh mach néu may tao nhip c6 kha nang
vién lugng cac song nay dugc.

May in cing dung dé in cac théng s6 clia may tao nhip dé luu vao hd so bénh nhan nhu trong Hinh 23.
Hinh 23 cé nhiéu chi tiét hon Hinh 22. Trong Hinh 24, may do va in ra théng tin vé tinh trang may nhu dién
thé pin, tdng tré day dién cuc nhi, v.v.... Trong Hinh 24, c4c thong tin vién lugng vé day dién cuc nhi chi in
ra la "> 2000 Ohm" vi may tao nhip, khi thir, khéng c6 gan day nhi.

Vi gidy in thudng la loai gidy in nhiét, cd chat bac, nén lau ngay sé phai mau. Néu muén luu trong hd so
l&u ngay, thi nén sao lai.

VI. Két Luan

May tao nhip tim vinh vién hién nay 1a mét bd may kha phirc tap. Nhd tién trién ky thuat cac mach dién
t6ng hop va ky thuat dién cuc, cac may tao nhip gan day rat nhe, dudi 30 grams, va mdng, 6 mm, véi khoi
lugng dudi 15 cc, va v6i mot thoi gian hoat dong tir 6 dén 15 nam. Chung véi may lap chuong trinh, b6
may tao nhip chang nhitng sé diéu tri chitng bénh nhip tim cham ma con ¢é thé gidp trong viéc chan doan
véi cac théng ké dugc luu trr trong bd nhé clia may va c6 thé doc ra véi may lap chuong trinh.
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Hinh 23.76m luoc théng s6 may tao nhijp in vl may Biotronik PRT-600.

EIOTROMI K
REL HO. D&EE . @
OATE ~ TIME : -

FHYSINS @1
PATIENT

FM==as
4.2 B2 18259
21-35 F:52: 38

FHYSICIAN

EBATT . ~LEAD TELEMETRY

MEASURED DATH

BATTER'Y :
WOLTAGE 2.7
IMPEDAMCE 1.2 KOHM
CURREMT ? Ua
LEADS: ATR YENT
FULSE-
WOLTAGE - 2.2 W
CURREHMT ————- 4.4 M4
EMERGY ————— 3.7 U4
CHARGE ———— 1.9 0
LEAD-
IMPEDAMCE »2@6e6 433 OHM

L&
L

MICRO AMPERES. M
MICRO JOULES . UC

Hinh 24. Théng tin vién luong in ra voi mdy Biotronik PRT-600.
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