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Ca lam sang: L&i phoi nhan tao trong chay tuian hoan
ngoai co thé cho phiu thuit tim hé - sw co hiem gip

Case report: The membrane oxygenator failure during cardiopulmonary
bypass for cardiac surgery - a rare incident
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Tom tat

Bénh vien Quan y 103 - Hoc vién Qudn y

Tuan hoan ngoai cd thé ngay cang phat trién dap Uing theo yéu cau clia phau thuat tim hé. Nhimng

tién bd vé cdng nghé may va hé thédng phdi nhan tao da dem lai su chinh xac va an toan cta ky thuat.
Tuy nhién do két cdu phic tap ctia hé théng nén van tiém tang xay ra 16i ky thuat & mot sé phdi nhan
tao. Do ty lé gap rat thap nén viéc dao tao lién tuc va luyén tap tinh hudng gia dinh thudng xuyén la yéu
t6 quyét dinh gitp ngudi thuc hién ky thuat phat hién va xa tri kip thdi nhiing bién c6 nguy hiém nay.
Chung t6i xin théng bao mot trudng hgp mat chiic ndng oxy hda méu ctia phéi nhan tao dugc phat hién
trong giai doan bt dau chay tuan hoan ngoai co thé. Viéc dua ra quyét dinh va thuc hién thay phdi
trong thai gian ngédn gilp gidm thiéu thap nhat cac bat Igi cho ngudi bénh.
Turkhéa: Tuan hoan ngoai co thé, 16i phéi nhan tao.

Summary

Cardiopulmonary bypass (CPB) is more and more developed and is an essential component of
modern cardiac surgery. The advanced technology of the CPB machine and oxygenator help the CPB
procedure to be reliable and accurate. However, due to the complexity of the CPB system, equipment
failure can potentially occur. We report a case in which a membrane oxygenator failure was discovered
during initiating CPB. Quickly assessing and smooth replacement of the oxygenator is to help treat a
patient in the safest possible setting. Simulation practices are important in improving efficiency in
emergency situations. We propose that all perfusionists should be aware of these incidents and an
algorithm should be put in place and adhered to with regular simulation drills to improve efficiency if
such a situation were to occur.
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1.Patvan dé

Trong su phat trién vugt bac ctia chuyén nganh
phau thuat tim hg, tuan hoan ngoai cc thé (THNCT)
ddng vai tro vo cung quan trong, né la cau néi gitp
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duy tri su séng clia ngudi bénh trong sudt qua trinh
phau thuat. Nhiing tién bd vé mat cong nghé cla
may THNCT ciing nhu hé théng phdi nhan tao da
mang lai su chinh x4c, tién dung va an toan cda ky
thuat nay [11. Tuy nhién, du quy trinh san xuat, kiém
dinh va van chuyén phdi nhan tao dugc kiém soat
rat chat ché nhung van khéng tranh dugc mot sé 16i.
Mac du ty 1é nay rat thap nhung ngugi thuc hién ky
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thuat THNCT phai biét cach phat hién va xu tri kip
thoi nhiing su c6 d6 nham dam bao tinh mang cho
bénh nhan [2]. Chidng t6i xin théng bao mét trudng
hop 16i phdi nhan tao dugc phat hién trong giai
doan khéi dau THNCT, ngay truéc khi tién hanh liét
tim. Phat hién sém, ra quyét dinh va thuc hién thay
phéi trong thai gian ngan giup gidm thai gian gian
doan phau thuat va khong gay anh hudng dén két
cuc chung clia nguoi bénh.

2. Trudng hop lam sang

Bénh nhan ni 54 tudi, nang 59kg, chiéu cao
160cm (dién tich da 1,61m?), tién st dot quy nhéi
mau nao do huyét khéi 4 thang trudc khi nhap vién.
Vao vién ngay 04/5/2021 véi chan doéan: Hep khit, ha
vUia van hai la do thap (dién tich m& van 0,7cm? dién
tich dong h& 8,15cm?), hd nang van ba 13, tang ap
déng mach phéi (ap luc ddong mach phdi 60mmHg),
rung nhi, huyét khoi nhi trai. Cé chi dinh phau thuat
thay van hai 1a ca hoc, stfa van ba 13, 1ay huyét khéi
nhi trai. Tai phong Mo, qua trinh gay mé dién ra
thuan lgi, tién hanh phau thuat, cua xuong Uc, dat
canuyl dong mach cha lén ¢& 18F, hai canuyl tinh
mach cht trén va chl dudi c& 24F va 34F.

Hé thong THNCT dugc lap dat trén may
Advance System 1 (Terumo), hé phdi nhan tao loai
Capiox RX15RE40 (hang Terumo, Tokyo, Nhat Ban)
vGi luu lugng mau thiét ké téi da 5 lit/phat. Hé day
dan gom: Budng dong mach la loai day 3/8 inch,
duong tinh mach 1a loai day 1/2 inch véi day du bo
kit do ap luc va nhiét dé. Cac vat tu déu dugc kiém
tra ky vé tinh toan ven cling nhu han s dung trudc
khi tién hanh I3p dat. Qua kiém tra khong phat hién
thay ran, ndt hay c6 dau hiéu bat thudng tai phdi
nhan tao. Qua trinh 13p dat dugc thuc hién theo
duang quy trinh. Trudc khi dudi khi hé théng, dudng
nudc diéu nhiét dugc ndi vao phdi nhan tao, khéng
thay hién tugng ro nuéc vao khoang mau. Dung
dich moéi gom: 500ml volulyte 6%, 150ml manitol
20%, 100ml albumin 20%, 100ml NaCl 0,9% va
5000UI heparin. Qua trinh duéi khi trong hé théng
dugc thuc hién & 4p luc < 200mmHg.

Bat dau chay THNCT khi ACT da dat > 400 (s), ap
luc oxy va khi nén qua bé tron khi ddm bao. Cai dat
dong khi qua phdi nhan tao la 3 lit/phuat véi FiO,
100%. M& dan dudng tinh mach dé mau bénh nhan
vé binh chiia, déng thai tang dan luu lugng bom mau
vao déng mach chi va dat téi da & 3,6//phut. Luc nay
quan sat thay dong mau trén dudng dong mach di ra
tU phéi nhan tao van sam mau, SpO, cd xu hudng
giam dan (tr 99% xudng thap nhat la 88%) mac du
chua ngting mdy thé. Nghi ngo bé tron khi bi 16i, ngay
lap tuc tang dong khi ti 31/p 1&€n 6l/p va sau dé thay
b6 tron khi khac nhung mau dong mau dudng déng
mach khong thay déi. Tién hanh khoa dan dong
mau tré vé may, bom tra lai mau cho bénh nhan,
gidm luu lugng bom con 0,5l/p, luc nay SpO, tang
dan dén 99%. Xét nghiém khi mau qua phdi nhan
tao cho két qua PO, 5TmmHg, PCO, 38,7mmHg
(Bang 1). Nhan dinh tinh trang mau khong oxy héa
dugc do nguyén nhan tai phdi nhan tao mac du
kiém tra khéng thdy cuc mau déng hoac ro dich &
dudng thoat khi (loai trir nguyén nhan do 16i nguén
cap khi vi THNCT va mdy gay mé déu dung chung
nguodn oxy). Lic nay huyét 4p cta bénh nhan dao
ddng khoang 70/35mmHg - 85/45mmHg, rung nhi
tan s6 120 - 140 chu ky/phut va phai duy tri bang
noradrenalin 0,1Tmcg/kg/p.

Hinh 1. Oxygenator bi 16i mang trao déi khi
(Capiox RX15RE40)
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Bang 1. Két qua khi mau trudc va sau khi thay oxygenator

Thoi didm Chi s FiO, | pH PO, | PCO, Hct K* Na* | Ca** | Glucose | Lactat
Truéc THNCT 06 | 742 | 297 | 330 | 31 | 31 | 404 | 133 [100]| 107 2,1
Ngay truscthay | 1,0 | 739 | 51 | 387 29 | 401 | 134 | 108] 114 1,9
Ngay sau thay 10 | 741 | 520 | 342 28 | 400 | 134 | 106 | 123 2,0
10phutsau thay | 08 | 7,48 | 402 | 32,9 25 | 400 | 129 | 099 | 12,1 23
30phdtsauthay | 06 | 7,49 | 333 | 303 2 | 400 | 130 | 095 | 143 25
60 phatsauthay | 06 | 748 | 330 | 325 28 | 421 | 131 101 ] 149 2,7
Ngay trudc ngun

TEINVCT 99 1 06 | 746 | 202 | 327 30 | 443 | 131 | 1,01 | 123 2,9

PO,, PCO,: Bon vj tinh mmHg; BE, K*, Na*, Ca”, glucose, lactate: Bon vi tinh mmol/I;
Hct: Don vi tinh %. Cdc gid tri da duoc hiéu chinh & 37°C.

Quyét dinh thay chon loc bé phan trao déi khi
(oxygenator), gitt nguyén binh chia va day dan.
Qud trinh thay dugc thuc hién béi bac si va ky
thuat vién THNCT. Téng thai gian thay, duéi khi va
khai dau lai THNCT trong vong 3 phat. Két qua khi
mau sau khi thay & trang thai luu lugng téi da cho
thdy mau dugc oxy hoéa tét (PO, 520mmHg), than
nhiét duy tri 34°C trong THNCT. Qua trinh phau
thuat tiép tuc dién ra vdi thoi gian kep dong mach
cht 62 phut, téng thai gian THNCT 94 phut. Két
thuc phau thuat bénh nhan dugc chuyén vé dan vi
hoi stic sau m6 va rat 8ng ndi khi quan sau 5 gig,
khong dé lai di ching gi.

3.Ban luan

Tuan hoan ngoai co thé c6 vai tro thay thé chic
nang tim phéi trong giai doan tim ngiing dap trong
phau thuat tim hé. Hé théng nay gobm mdy THNCT
va phdi nhan tao. May THNCT lam nhiém vu bom
mau, ¢6 vai trd nhu tim bénh nhan. Phi nhan tao
gém binh chia mau, bd phan trao déi khi
(oxygenator) va hé thong day dan. Oxygenator la
noi mau dugc trao déi khi, tai day mau tinh mach
dugc oxy hoa va thai CO,, chiic nang giéng nhu phdi
bénh nhan. Su séng ctia bénh nhan trong qua trinh
phau thuat dugc duy tri nhd hé thong nay. Do vay,
tinh nang an toan la yéu cau tién quyét hang dau
cla ky thuat. Ngoai su chinh xac va 6n dinh clia may
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THNCT, chat lugng clia cac vat tu sit dung déng vai
tro c6t 16i trong sy an toan do6 [2]. Ngay nay, véi
c6ng nghé tién tién trong san xuat va qua trinh kiém
dinh chat ché nén tinh trang 16i cac bd phan cua
phdi nhan tao ngay cang hiém gap [1]. Tuy nhién,
do cdu trdc phuc tap cta hé théng nén van tiém
tang nguy ca xay ra 16i & mot trong s6 nhing thanh
phan d6. Nhiing su c6 d6 cé thé anh hudng truc tiép
dén tinh mang bénh nhan vi thé ngudi van hanh
phai biét cach phat hién va x( tri kip thoi.

L6i oxygenator trong qua trinh THNCT la hién
tugng rat hiém gap [1]. Tai My, s6 trudng hop 16
phdi nhan tao dugc thédng bao trong nam 2009 la 50
truong hop, nam 2010 la 101 trudng hgp va nam
2011 1a 133 trudng hogp trong téng s6 900.000 ca
phau thuat tim h& hang nam [3]. Nhiing 16i nay rat
da dang, c6 thé quan sat dugc nhu ran, nit bén
ngoai, dugc phat hién trong qua trinh ldp dat hé
thong. Nhung ciing c6 khi khéng quan sat dugc, chi
dugc phat hién trong qua trinh dudi khi hodc phai
dua vao st dung nhu ro nudc diéu nhiét vao khoang
mau, 16i mang trao déi gay rd mau vao khoang khi
hodc mang trao d6i mat chuc nang.

RO nuéc diéu nhiét vao khoang mau la hién
tuogng nudc tir khoang diéu nhiét chay vao khoang
chia mau trong oxygenator. Nguyén nhan la do
vach ngan gita khoang nudéc va khoang mau khong
toan ven. L6i nay néu khéng dugc phat hién va xu ly
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sé gay nhiém khuan nang né cho bénh nhan vi nuéc
diéu nhiét la nudc hitu khudn. May man la 16i nay
thudng dugc phat hién & trudc giai doan dudi khi.
Dau hiéu nhan biét la thdy nudc xuat hién trong
khoang mau sau khi két néi nguén nudc diéu nhiét
vao phéi nhan tao. Do vay trong quy trinh l3p dat
phai két néi nudc diéu nhiét trusc khi dudi khi dé
phat hién sy c6 nay [2].

Thoat dich, mau vao khoang khi la hién tugng
dich méi, huyét tuong hoac mau thoat qua mang
trao d6i vao khoang khi. Nguyén nhan la do cac 16
trao déi khi trén mang c¢6 kich thudc 16n hon théng
thudng nén nudc va cac phan ti trong mau co thé
lot qua dé vao khoang khi. Dau hiéu nhan biét la
thay c6 dich hodac mau & dudng thoat khi ra. Néu
khéng xUr tri, mang trao déi khi sé dan mat chuc
nang. Tac gia Armindo Fernandes va cong su (2015)
da dua ra kinh nghiém phat hién 16i nay bang cach
dudi khi hé théng & ap luc cao (300mmHg) va quan
sat cong thoat khi [4]. Tac gia cling khuyén la chi
nén két néi cdng nay vdéi hé théng hut khi thai sau
khi da duéi khi xong va chdc chdn khong c6 dich
chdy ra.

Mat chiic néng trao déi khi la tinh trang mau
khéng dugc oxy hoda va’hoac khong thai dugc CO,
khi di qua oxygenator. Néu khéng phat hién va x{ tri
kip thai bénh nhan sé thiéu oxy tram trong va/hoac
toan mau nang, sé dan dén t vong. Su ¢ nay chi
dugc phat hién dugc khi da chay THNCT, khi c6 mau
cla bénh nhan di qua oxygenator. Mat chic nang
thai CO, chi dugc phat hién nho xét nghiém khi mau
cOn mat chiic nang oxy héa cé thé phat hién bang
xét nghiém khi mau va/hodc quan sat mau sac cla
mau. So sdnh mau sac gilta dong mau ti bénh nhan
vé may va dong bom Ién ddng mach chu gitip danh
gid so b tinh trang oxy héa mau va phat hién tinh
trang bat thuong [2]. Ca lam sang nay cla chung téi,
mat chiic ndng oxy héa mau dugc phat hién bang
quan sat mau, mau khéng d6i mau khi qua
oxygenator (thdng thudng phai héng hon so véi
mau tinh mach). Khdng dinh mat chiic ndng oxy héa
mau dugc chac chan thém nla khi cé két qua khi
mau ngay sau dé.

Mat chiic nang trao déi khi co thé xay ra & giai
doan khéi dau hoac cing c6 thé xay ra trong qua
trinh chay THNCT. Tac gid Alan Soo va céng su
thong bdo ca lam sang phdi nhan tao mat chuc
nang thai CO, dugc phét hién & thai diém 41 phuat
sau khi bat dau chay THNCT [3]. Két qua khi mau cho
thay phan ap CO, trong mau tang dan ngay tu khi
kha&i dau, dén thoi diém quyét dinh thay oxygenator
PaCO, dat 8,75kPa (65,6mmHg). Thai diém nay da
thuc hién liét tim do vay thao tac thay oxygenator
phai dugc thuc hién rat khan truong nham gidm
thiéu thap nhat thai gian ngling tuan hoan. Trudng
hop clia chung téi, phat hién 16i oxygenator ngay
trong giai doan bat dau chay, khi chua liét tim, bénh
nhan khéng phai chiu giai doan ngling tuan hoan
trong qua trinh thay d6. Tuy nhién, do dnh hudng
cla viéc hoa loang mau trén bénh nhan hep van hai
& nang nén mac du bénh nhan da dugc bom tra
mau lai hién tugng réi loan huyét dong van xuat
hién. Blng trudc tinh hudng trén, yéu cau phai ra
quyét dinh va thuc hién thay phéi cling phai rat
nhanh chéng. Nh& vao su luyén tap thudng xuyén
cta kip nhan vién THNCT va sy hiép dong cla kip
phau thuat, kip gdy mé, téng thai gian thuc hién
thay phéi nhan tao chi dién ra trong vong dudi 3
phut, khong anh hudng dén két cuc chung clia cudc
phau thuat.

Nguyén nhan chinh xac cta sy c6 trén dang
dugc hdang phan tich. Tuy nhién, trén ly thuyét mang
trao d6i khi mat chiic néng cé thé do mét trong s6
cac nguyén nhan sau: 1) Su két tap cua tiéu cau &
mang trao déi khi, 2) Hién tugng fibrin héa cac 16
trao d6i khi trén mang gay bit tdc lam mang mat
chuc nang, 3) Cuc mau déng trong phdi nhan tao do
hiéu qua chéng dong cua heparin chua dat va 4) Lo6i
mang trao déi khi trong qua trinh san xuat. Nguyén
nhan s6 1 va 2 thudng xay ra khi duy tri THNCT trong
thai gian dai (> 6 tiéng). Do vay theo khuyén cédo clia
nha san xuat, phéi nhan tao dung trong THNCT chi
nén danh cho cac cudc phau thuat cé thsi gian < 6
tiéng, néu phau thuat kéo dai thi phai thay phéi
nhan tao va tinh huéng nay thudng c6 su chuan bi
trudc. Nguyén nhan s6 3 do liéu heparin khéng da
hoac bénh nhan c6 bat thudng vé cac yéu t6 dong

111



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY  Vol.16 - N°4/2021

DOI: https://doi.org/10.52389/ydls.v16i4.784.

mau. Tinh trang nay thudng dugc kiém soat bang
xét thai gian hoat héa dong mau (ACT), chi khi ACT
dat ngudng (> 400 gidy) méi cho phép tién hanh
THNCT. Nguyén nhan tha 4 1a tinh huéng bi déng,
khong ludng trudc dugc.

Du la nguyén nhan gi, thay ph6i nhan tao déu
phai dugc thuc hién. Groom va cong su dua ra
phuang phap thay thé phdi nhan tao bang viéc lap
thém phdi nhan tao mdi song song véi chiéc bi 16i
ma khong phai nguing mdy [5]. Tuy nhién, ching toi
khéng quen véi ky thuat nay. Tai don vi ching t6i,
tat ca nhan vién THNCT déu duoc dao tao lién tuc vé
cac su c6 c6 thé xdy ra vé cach phat hién va xu tri.
Luyén tap thudng xuyén cac tinh huéng gia dinh do
sé giup nhan vién ty tin han trong lam viéc va qua
do giam ty |é bién chiing cho bénh nhan [6].

4. Két luan

L6i phdi nhan tao trong qua trinh chay tuan
hoan ngoai co thé la hién tugng hiém gap. Phat hién
sém, xU tri kip thai su c6 d6 gitp dam bao an toan
cho bénh nhan va khéng gdy gian doan phau thuat.
Dao tao lién tuc va luyén tap thudng xuyén cac tinh
hudng gia dinh la yéu cau bat budc véi ngusi thuc
hién ky thuat.
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