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Ay

Mo dau
e La KT thay thé cho hoat dong tim phdi mot phan hodc hoan toan

e Muc dich: tao trai tim ngwng dap hoan toan, 1 phau trwong
khong c6 mau > PTV quan sat ro rang cac thuong ton thuan
loi cho viéc stra chira cac ton thuo’ng phwc tap ma van dam
bao cung cap day di mau nudi co thé va 02 dén mo trong khi
khéng c6 hoat déng cua tim



May chay tuan hoan ngoai co thé




Hoat dong thé nao?

o Oxygen-poor blood

leaves the heart to enter o Oxygen-rich blood returns
the heart-lung machine to the body. skipping the
heart and lungs

bypasses hea
kmmdw

0 Heart-lung machine pumps
and adds oxygen to the blood
before 1t returns to the body



THNCT

So d6 hoat ddng clia may




Nguyén tac va sinh ly

GOm 2 thanh phan chinh:

e BO phan trao dbi khi = thay thé phdi, cung cap 02 va thai
trev CO2

e May bom thay thé cho tim - duy tri tuan hoan dd, lam
lanh va am mau hé thong

Mau TM = dan lwu thu dong vé binh dw trir b&i trong luc
(khoang cach tlr tim dén binh chtra : 40 — 70 cm)—> tlr day
mau sé& dwoc bom di bdi thong bom = hé thong trao doi
02 - trao dbi nhiét > bom vao PMC cla BN



Phong mé tim




Thanh phan cia THNCT

e Ong dan mau BM (arterial cannulation)

e Ong dan lwu mau TM (venous cannulation)
- 2 TMC- TMC trén/duwéi (A)
- Canule 2 tang — NP (B)

e Binh dw trir (reservoir)

e Cac may bom (pumps)

e BO phan trao dbi 02 (oxygenator)
- Bot (bubble)
- Mang (membrane)




Thanh phan cia THNCT

e B phan trao dbi nhiét (heat exchanger)
e Pwdng 6ng dwa mau vao BM
e Hé thdng 6ng hut:
- HUt mau tlr phau truwdng
- Hat mau trong TT do mau tr DM phé quan db vé)
- Puworng 6ng cua DD lam liét tim = dudi khi ki dé tranh
bom khi vao mach vanh
e BO phan loc (micropore filters)
e BO phan siéu loc (ultra filtration)
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Ong dan mau BM Ong dan mau T™

Hé thdng bom



Canule lam cardioplegia
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Bo phan trao doi nhiét Membrane Oxygenetor



Bién chirng

Khé khan dat canule

Rach thanh DMC

Pau canule khéng duang vi tri hodc dat trong thanh
Thuyén tac cuc xo vira

Di chuyén bot khi ttr canule PMC hoac dwéorng 6ng BM
Tén thwong thanh sau BPMC

Lwu lweng mau ndo khéng dd hodc qua nhiéu

Sut canule dovo y

Béc tach BMC



Tuan hoan ngoai co thé
(Cardiopulmonary Bypass)

Co 2 loai:
- Thwdrng dung trong mé tim

- LLM dén NP, TP va tuan hoan phdi trong khi tim van
tiep tuc dap va BN can thong khi

- Thwong dung trong PT mach mau



Qua trinh thuwc hién THNCT

e Dung dich mdi: 1—1,5L, lam day cac dwong 6ng va b
phan trao doi oxy cua may THNCT trwdc khi ndi lién véi BN
e Thanh phan: DD keo, DD tinh thé, mau, HTT...

e Hb : 6 — 8 g/dL

e Thiét 1ap cac hé thong 6ng dan mau
- Heparine 3mg/kg vao NP
- D&t cac 6ng dan mau
e GD bat dau chay THNCT
- M& tir tr cac kep trén dwdng TM = tang dan CL bom



Chuan bj cac 6ng dan mau ngay tirc khac trwdc
khi chay THNCT
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Qua trinh thwc hién THNCT

- Khi CL bom dat di > xiét chat cac vong day chung
guanh TMCT va TMCD - toan bo mau TM do6 vé binh
chira va khéng qua phoi nlra 2> GM ngwng may tho

e Gial doan HTN
- Tuy thubéc PTV va loal PT

- Kep BDMC - may THNCT dam nhiém hoan toan viéc bom
mau nudi co’ thé > tim bi loai ra ngoai vong tuan hoan.

- Lam liét tim = bao vé co tim
e GD swdi am BN lai

- Khi da stra chira xong > PTV yé&u cau lam 4m BN lai
e GD chuéan bj ngwng THNCT

- Dudi khi trong cac budng tim



Qua trinh thwc hién THNCT

- M& céac day xiét TMCT va TMCD > mau sé vé lam day cac
budng tim P = di qua tuan hoan phoi - tr& vé lam day tim T.

- Bao ddm phai dudi sach khi trong cac budng tim truwéc khi mé
kep DMC
- Khi m& kep PMC = mau twdi MV > tim dwoc swdi am lai

- Tim ty lay lai hoat déng dién tim hodc phai soc tim néu rung
that > tiép tuc THNCT dé hd tro tim

e GD ngwng THNCT

- Gidm dan LLM vé binh chira = kep dan cac dworng dan mau
TM va giam CL bom

- Ngwng THNCT Khi BN dat cac tiéu chuan dé nhwng may
- Thao g& cac 6ng dan mau , trung hoa protamine



THNCT va BS GM

e Muc dich cia THNCT: cung cap di LLM dé duy tri cung lwong
tim du cho twéi mau mo

e HTN - giam nhu cau tiéu thu 02 co’ tim = cai thién kha nang
dung nap cla co thé d/v TMCT

e Giai doan THNCT - BS GM sé d& ban réon hon & 2 Gb truwéc
va sau THNCT nhuwng BS GM phai luén lubn san sang trong
nhirng tinh hudng can can thiép cap ctu



e Nhirng cong viéc thwérng qui bao gom:

- Theo dbi AL twdi mau va AL hé thdng va diéu chinh AL hé
thdng va cac roi loan AL voi thuéc co mach va dan mach

- Theo d&i dd sau GM va cho thudéc mé khi can thiét

- Bado dam dan co da va cho thuéc GC khi can thiét

- Theo dol lvgng nwoc tiéu va kha nang can dé cho thudc Ioi
tiéu quai hay loi tiéu tham thau

- Theo doi dién tim im lang trong GD kep DMC
- Monitoring dG = phat hién sw mat bu co tim

- DUng SA thwc quan dé hé tro cho PTV v@i cac tha thuat dudi
khi hoac voi cannule TM hoac catheter xoang vanh

- Theo ddi nhiét dd BN khi lam lanh hay swéi am
- Monitoring khang déng va cho heparin



Thudc khang déng

e Mau tiép xuc véi bé mat khdng sinh ly cia hé thong THNCT >
lam hoat hoa qua trinh déng mau
> Kiém soat déng mau : QUAN TRONG

e Heparin : 300 — 350 Ul/kg = chich vao NP b&i BS GM hoac
PTV

e Thém 10.000 Ul vao dung dich moi
e Kiém tra ACT > 480 giay truwdc khi dat canule BMC.



Cac ky thuat bo tro
Pha loang mau

Pé tiét kiem mau va cac san pham clia mau

T&ng thé tich tuan hoan (DD mdi : 1 — 1.5L)

Bao dam protide/mau: 40g/L

Khi ha than nhiét sau (T d6 nhét mau) = nguy co tan huyét va
cao HA

T pha lodng thuéc mé - liéu lwong thudc mé cao hon

Hct thay doi tuy thudc bénh Iy BN (MV, ghép tang) va co dia
(suy than nang..), tré em...

Hct trong qua trinh THNCT: 25 - 27%

Hct khi ngwng THNCT: > 30%



Pha loang mau

e Uu diém:

- Gidm truyén mau

- Gidm chan thwong HC

- Gidm dd nhét mau > twdi mau mo tot hon

Cai thién lwu théng vi tuan hoan

e Nhwoc diém:

- Giam proteine/mau - giam AL keo

- Gidm Hct > gidm cung cap 02

- Pha loang cac yéu t6 ddng mau = chady mau



Ha than nhiét

e HTN nhe: 28 — 30°C
TB: 25 °C
Sau: <20 °C
e HTN khu tru:
- Dé nwdc da bao vao khoang mang tim
- Truyén DD lam liét tim vao BM vanh
- HTN toan than = lam lanh mau trong hé thong THNCT

e Thuc hién HTN tir tr = cac co quan dwoc twdi mau nhiéu
(nao, than, tim...) sé lanh nhanh hon

-> CcOo quan it twol mau hon (da,
co,xwong) s€ lam lanh cham hon

=» Chéch léch gilra nhiét dé hau moén va thwec quan (BT # 4°C)



Anh hwéng sinh ly cdia ha than nhiét

e Gidam tiéu thu 02 > { 5% nhu cau tiéu thu 02 d/v { 1°C
e HTN = nhip tim cham dan = RL dan truyén N-T:
28°C : rung that
20°C: tim ngwng dap
e Tang d0 nh&t mau
e Tang kha nang chiu dwng d/v tinh trang thiéu 02 nao:
37°C - chiu dwng trong 3 phut
20°C - chiu dwng duoc trong 18 phut
e Than: | dé loc cau than va hoat déng 6ng than
e Gan: |\ LL mau qua gan, ¥ chuyén hoa gan va bai tiét mat
e Tang d/h do ¥ hoat déng insuline va | tiéu thu dwdng & ngoai vi

 Dwoc dong hoc: tgian ban huy va chuyén hoa thudc kéo dai .
Thudc thai cham qua gan, mat va than



Cung lwong tim thay doi theo nhiét do

g T




Bao vé co tim

e Lam liét tim da tré thanh tiéu chuan vang cla bao vé co tim

e Suw giam tiéu thu nang Iwong va nhu cau 02 > qua tim cé thé
dung nap dwgc voi tinh trang TMCT kéo dai

e TON thwong TMCT khéng hoi phuc bat dau xay ra & tim
ngwdi chi sau 20 phut trong khi KT bao vé co tim hién nay
cho phep tho glan tim ngwng co thé chiu dwng dwoc hon 4
— 5 gi®y, khéng co tén thuwong khdng thé hoi phuc.



Cac phwong thirc bao vé co tim

Nguyén tac chinh:
e Giam hoat ddng bién dwdng b&i HTN
e DD lam liét tim lam ngwng cép hoat déng co bop va hoat
dong dién tim (khtr cwc dién thé mang b&i DD lam liét tim
mau voi K+ cao )
e 1 6ng pha véi 1000 ml DD tinh thé hodc mau

Thanh phan cta 6ng DD lam liét tim (20 ml) chira:
Magnesium chloride 16 mmol
Potassium chloride (KCI) 16 mmol
Procaine hydrochloride 1 mmol




Dung dich lam liét tim

e DD c6 ndng dd K+ cao, lanh 4°C
e L3p lai DD lam liét tim moi 30 phut
e C6 2 loai DD lam liét tim: tinh thé va mau
e DD lam liét tim truyén vao DMV qua 2 nga:
- Nga trwdc (anterograde)
Truyén qua DMC (néu van BMC kin)
Truyén trwc tiép qua 2 16 MV (hé van BPMC)
Ap lwc & gdc DMC: 50 — 90 mmHg
Lwu lwong: 250 — 300 mi/phut
- Nga ngwoc dong (retrograde)
Truyén DD lam liét tim qua ngé xoang vanh
Lwu lwgng: 200 ml/phut
AL : 30 mmHg



Dung dich lam liet tim HTK

Dung dich HTK (Bretschneider Histidin- Triptophan —
Ketoglutarate) dwoc dwa vao x&¢ dung nam 1970

Dung lam DD lam liét tim/PT tim, DD bao vé cac CQ ndi tang
trong PT ghép tim , ghép tang

Thanh phan twong tw nhw dich ndi bao

Nong dé K+ thap hon

Hé’dém Histidin’e/Histidir)e —HQI -> trung hoa acid [actic (san
pham cua chuyén,hc’)a yém khi) = duy tri pH nli va pgoai béo‘
trong qua trinh thiéu mau cuc bd - cai thién cung cap ATP va
bao vé co tim - thdi gian lam liét tim kéo dai 3 gi&
Tryptophan : én dinh va bao vé mang TB

Ketoglutarate = hoat déng nhw ngudn nang lwong trong TB >
cai thién SX ATP trong qua trinh tai twdi mau

Manitol: trc ché hinh thanh gbc tw do, trc ché phu TB = ho trg
phuc hol co tim



Thanh phan dung dich HTK

Thanh phan Nong doé
Na+ 15 mmol/L
K+ 9 mmol/L
Mg2+ 4 mmol/L
Ca 2+ 0,015 mmol/L
Histidine 198 mmol/L
Tryptophan 2 mmol/L
Ketoglutarate 1 mmol/L
Manitol 30 mmol/L

pH 7,02



Dung dich lam liét tim HTK

o Uu diém:

- Podng nhat, 1am lanh nhanh, gidm nhu cau nang lwong cla cac
CQ ndi tang thap nhat

- Chirc nang tai hoat ddng CQ ndi tang tot

- Ky thuat truyén don gidn, khéng ngat quang qua trinh PT

- [t tAdng K+ mau

- Co’ tim gidm phu né

e Nhwoc diém:
- Giam Na+/mau do pha loang



Cac anh hudng sinh ly caa THNCT

Cé 3 van dé co ban:
e Cung lwong tim kndng mach nay
e Mau tiép xuc véi bé mat khdng sinh ly
e Dap rng manh cla co thé dbi voi stress



N\

Tuan hoan

e O trang thai BT:hé TK tw dong kiém soat tuan hoan.

e Trong THNCT:

- Lwu lwong tim dwoc thay déi 1 cach chu dong.

- Ap lwc mau tinh mach va mao mach phu thugc: he TK ty
dong, tang hoac giam mau TM vé bdi thuoc(co va dan

mach)%klem soat phan I&n do ngudi diéu khién THNCT va
BS gay meé.



Huyét déng va CLT

e CLT la cung lwong bom.
e Luwulwong & 37°C. Cardiac index tr 2-2.4 I/min/m2 da.

e Strc can ngoai bién cé thé thay déi do thuéc co mach hoac
dan mach

e HA thay doi qua cac Gb:
- Bat dau THNCT: HA giam dét ngdt do
! strc can ngoai vi do PLM

! trwong lwe m/m do | lwong catecholmine/mau, do thiéu 02
thoang qua, do PLM trong DD mai (priming).

- GD HTN: HA tédng do T strc cdn m/m ngoai bién
Co mach & mot s6 vung/co thé

T d6 nhét mau

T catecholamine/mau



- HA duy tri : 50 — 80 mmHg
- GD swdi am: HA va strc can m/m ngoai bién giam
Hién twong tai twéi mau khi mé kep DMC - phdng thich ra
cac chat chuyéen hoa
e Vi tuan hoan va twdi mau mod
Vi tuan hoan bi anh hwéng do:
- Co co vong tién mao mach
- T dich mo ké
- ¥ dong trong mao mach
e Tinh trang twdi mau va c/c 02 dén cac mo bj anh hwéng dwoc
bieu hién:
- RL chtrc nang cac co quan (n&o, than) sau mo tam thdi hodc
vinh vién
- T lwong acid lactic/mau (do chuyén hoa yém khi)



Hé vi tuan hoan

« Gay xao trén hé thong vi tuan hoan =>anh huwéng sw twdi mau
mO.
Sy twdi mau moé day dd la muc tiéu quan trong trong THNCT:
- Do SvO2 :1a bién phap don gian danh gia sv twéi mau
mo dac biét & tré em (>70%)
- Lwong nwéc tiéu trong THNCT :khdéng danh gia chinh xac
suw twdl mau mo.



Phoi
e Sinh ly phdi bi loai trir trong THNCT ,trao dbi khi xay ra don
gian bang cach cho khi tiép xuc tryc tiép hoac gian tiép voi
maul.
e Pa02 va PaC02 duwoc thay dbi tuy theo Fi02 va cung lwong bom
e MO hoc
- Hinh anh phu mo ké
- Tén thwong TB ndi bi mao mach
- Hién dién proteine, BC da nhan va TC thoai hoa
e RL chlrc ndng phoi
- T lwong dich ngoai mach phdi, T shunt trong phéi
- Phu phi
- T khang lwc m/mau phdi
- Kich hoat bd thé = T tinh thAm mang mao mach FN
- Cac goc tw do gay doc hai TB = RL tinh tham thanh mach



Cac mirc dd RL chirc nang phoi

e BN biéu hién suy ho hap tlr nhe dén nang trong 36- 48 h sau
THNCT

e CAc RL chlrc nang phdi gom:

- Xep phbi

- T thoat dich mé k&

- { surfactant

- Phul phéi

- Thuyén tac phdi

- Thay ddi khang lwc mao mach phdi: c6 thé T hoac .
Péi v&i nhirng TH c6 tang ap phdi , dé | khang lwc mm phbi :
T thong khi,duy tri pH mau kiém,02 day du



Anh hwéng cud THNCT dén cac co quan khac

Huyét hoc:
e Do PLM - { thanh phan mau (yéy t6 déng mau, HC, BC,
Protein...) déu bi v thtr phat vé so lwgng.

e Riéng chat long cua cac yeu td nay clng do strc ép cua con
lan, mau tiép xuc véi bé mat khong sinh ly ctia hé thdng
THNCT.

e Hau qua:
- Chay mau kéo dai sau PT, tgian cam mau lau.
- Tan huyét > hemoglobin niéu.

e Kich hoat chudi phan tng thé dich
- C3a

- Hé thdong kallicréin-kinin = tang tinh tham thanh mach > p/w
viém, dé nhiém triing

e Lam bién tinh céac protein trong mau
- Gidi phéng cac acid béo > gay vi thuyén tac
- Tang dO0 nhot mau
- Két dinh HC > dé v&



Qua trinh can bang nwoc dién giai

e U dich mo ké
e Giam protid/mau
e Réi loan dién giai (K+, Mg++, Ca ++)



Hé than kinh trung wong

e Da s6 cac TH khéng co ton thwong TK TU

e H& TKTU bj ton thwong do gidam twdi mau ndo, hodc twdi mau
nao khong du do lvu lwgng mau thap, thiéu 02, thuyén tac
mach

e Cac yéu td lam tadng nguy co thiéu mau nao:
- THNCT & nhiét d6 binh thuwdong
- Thoi gian THNCT kéo dai
- BN I&n tudi
- Swéi am BN qué nhanh



BC dwong tiéu hoa

e Tan suat; 0,33 — 0,60%
e Ttr vong cao # 50%

o Xuat huyét tieu hoa thuong xuat hién trong vong 5 tuan |1&
dau sau mo

e Loét hoac viém DD ta trang cap do stress
e Cac yéu t6 nguy co:
- RL huyét dong, CLT thap
RL dién giai
Dung thudc chong déng
Tién st loét DD — ta trang
Tgian nam HS lau kém theo cac BC khac



Gan

e Men gan thwong tang
e VVang da: r]éu xay ra thwdng thoang qua,hét trong vai ngay
hoac 1 tuan
e \Vang da hau phau xay ra khi:
- AL nhi phai cao
- C6 dau hiéu thiéu oxy trong chay THNCT
- CO tut HA kéo dai trong THNCT
- Truyén mau nhiéu



Than

e Luu lvgng nudc tiéu trong THNCT khong phai la dau hiéu hoan
chinh dé danh gia chirc nang than va suy than hau phau.
e Luu lwong nwdce tiéu tang khi:
- HA DM trung binh cao
- Dong mach dap (debit pulsé) dwoc st dung
- C6 thém mannitol trong dd mdi,hodc thudc lgi tiéu/THNCT
e | do thanh thai creantinine
e | do loc cau than do HTN
e Tiéu Hb do tan huyét
e Suy than, ty Ié < 1%
- Suy than: phu thuéc vao tinh trang HP trwdc va sau mo



NOi tiét

e T catecholamin > T HA va tiéu thu oxy co’ tim
e T mdt s6 hormon khéac: ADH, glucagon..
e | insulin > T dwérng huyét



