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Tom tat

K§ thuét oxy héa qua mang ngoai co thé kiéu dong - tinh mach (VA-ECMO) hd trg tudn hoan va hd hap cho nhiing
bénh nhan soc tim nang hodc ngimg tim khang tri. Tuy nhién, VA-ECMO lam tang hau tai that trai (LV), c6 thé dan dén
gidn that trai, sung huyét ph01 va hinh thanh huyét khbi. Nhitng anh hudng bt loi nay c6 thé can tré phuc hdi co tim va
lam ting ty 1& tr vong. Bai tdng quan nay phan tich sinh 1y bénh cua gian that trai trong VA-ECMO, céc phuwong phap
theo ddi va phat hién, ciing nhu cac chién lugc giam tai that trai, lam ndi bat ca phuong phap giam tai thu dong va chu
dong. Mic du c6 bang chimng tng ho nhidu k thuat giam tai khac nhau, nhung lya chon t6i wu cn dugc ca thé hoa.

Tir khéa: VA-ECMO, gidn tht trai, giam tai that trai, Impella, bong ddi xung ndi dong mach chu
Abstract

Veno-arterial extracorporeal membrane oxygenation (VA-ECMO) provides critical circulatory and respiratory
support in patients with severe cardiogenic shock or refractory cardiac arrest. However, VA-ECMO increases left
ventricular (LV) afterload, potentially leading to LV distention, pulmonary congestion, and thrombus formation. These
adverse effects may hinder myocardial recovery and elevate mortality. This review examines the pathophysiology of LV
distention during VA-ECMO, the methods to monitor and detect it, and the various strategies for LV unloading,
highlighting both passive and active decompression approaches. While evidence supports several unloading techniques,
the optimal strategy remains individualized.

Keywords: VA-ECMO, left ventricular distention, left ventricular unloading, Impella, intra-aortic balloon pump

1. Giéi thiéu tré nén phé bién nhu mot chién luge tam thoi
nham khéi phuc tudi mau tuan hoan hé thong &
bénh nhan nguy kich. Tu khi dugc gidi thiéu
nam 1977, ky thuat ECMO d c6 nhiéu phat trién

Ty 18 tir vong trong sdc tim van con cao du d
c¢6 nhiéu tién bd vuot bac trong diéu tri [17]. HO
tro tudn hoan co hoc, dic biét 1a VA-ECMO, da
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dé hd tro bénh nhan ca suy ho hap ning va sbc
tim [2]. Tuy nhién, VA-ECMO van c6 nhiing
nhuoc diém nhat dinh. Ngoai hién tugng tan
mau, rdi loan dong mau, dong méau chay nguoc
lén dong mach chu khi van hanh VA ECMO da
lam tang hau tai that trai, lam giam hiéu qua hd
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trg tuan hoan, ho hip do gy gian that trai va phu
phoi [7]. Hién tuong ndy ngay cang dugc quan
tAm, v6i bang chimg cho thiy hon mot nira bénh
nhan VA-ECMO xay ra qua tai that trdi & muc
dd nao do6 lam tién lugng bénh x4u di [10].

Diang man tir nhién
xudi dong tir tim
Ving pha tron
Péng mach chi bung

{jng canuyn tal twdi
mau chi

“hixt ra”

N

Hinh 1. Dong chay nguoc trong dong mach chu cia VA-ECMO

2. Gian thit trai trong VA-ECMO
2.1. Co ché

C6 hai h¢ théng VA-ECMO: ngoai vi va
trung tdm. Hé thong ngoai vi rat mau tinh mach
tor nhi phai (qua tinh mach chu dudi hodc trén)
va thuong truyén lai mau da dugc oxy héa qua
dong mach dui dé vao hé théng dong mach. Ky
thuat ndy bo qua tuan hoan phdi va cac budng
tim bén trai. Nhu vay hé thdng nay cung cép
dong méu nguoc khong sinh 1y din dén nhiing
thay d6i huyét dong dang ké (Hinh 1). Tac dong
bt loi chinh cia VA-ECMO d6i véi mot trai tim
dang suy yéu 1a 1am ting strc cang thanh that trai
do tang hau tai va/hodc rat mau tinh mach khong
du [3]. Su giam luu lugng mau xuyén phdi (tic
b6 qua tuan hoan phoi) 1am giam tién tai that trai,
nhung dong mau ngugc chiéu trong dong mach
chu ciing lam ting huyét 4p dong mach trung

binh va ting hau tai that trai. Diéu nay lam ting
dang ké mirc tiéu thu oxy co tim. Khi ¢6 ri loan
chirc nang thét trai nghiém trong, that trai khong
thé duy tri mérc ting hau tai nhu vy, din dén
giam manh thé tich nhat bop that trai. O nhiing
bénh nhan bi suy gidam nang kha nang co bop co
tim, that trai tham chi c6 thé ngimg tong mau
hoan toan.

Néu lugng mau tinh mach tro vé cua bénh
nhan vuot qua luu lugng mau ngoai co thé, tirc
1a hé thong ECMO khong du kha nang dan luu
hét mau tir hé théng tinh mach tré vé tim phai,
thi mot phan mau tinh mach s& di vao thét phai
theo con dudng sinh 1y binh thudng. Luc 0, that
phai tbng mau qua tuan hoan phdi va gdp phan
lam day tAm nhi trai (LA) va thét trai (LV). Céc
ngudn mau trd vé that trai khac 1a shunt dong
mach tinh mach phéi, hd van dong mach chu,
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tudn hoan phé quan va tinh mach Thebesian.
Mic du rit mau tinh mach day du véi VA-
ECMO, thudng van c6 mét lugng méu chdy qua
givong mach mau phéi va mot lugng mau trg vé
tam nhi trai. Trong bdi canh nay, ca thé tich va
ap sut cudi tim truong tht trai c6 thé ting dan
néu khong co téng mau, ap lyc mao mach phéi
bit (PCWP) ting 1én, din dén sung huyét phoi.
Hon nira, sy gidn that trai lam ting sirc cang
thanh that trai va c6 thé 1am ton hai tudi mau
vanh dudi ndi tdm mac, lam suy gidm thém chuc
ning that trdi. Cudi cung, su két hop giita kha
niang co bop that trai kém voi giam hodc khong
mé van dong mach chu trong thi tim thu c6 thé
gy r mau nghiém trong trong that trai va thuc
day hinh thanh huyét khéi [4], [14].

Nguoi ta van can xac dinh liéu hé théng VA-
ECMO trung tdm v&i cac dng thong (canule) &
tam nhi phai va dong mach chua 1én c6 han ché
dugc nhitng hau qua bét lgi nay khong do dong
chay xu6i sinh ly hon trong dong mach chu.

2.2. Theo déi va phdt hi¢n gian thit trdi 6 bénh
nhéin hé tro VA-ECMO

Phat hién gin that trai rat quan trong dé ngin
ngtra bién chimg. Mic du do tryuc tiép ap luc cubi
tam truong that trai qua catheter van 13 tiéu
chuan vang, phuong phap nay hiém khi thuc
hién dugc trong ICU. Do d06, céc bac si lam sang
dua vao cac dau hiéu gian tiép nhu: giam ap luc
mach, phu phéi kéo dai, ting ap luc dong mach
phdi tim truong hodc ap luc mao mach phdi bit.
Ap luc mach duéi 10 mmHg thudng duoc coi 1a
dang lo ngai. Phu phoi rd rang 1a giai doan cubi
clia tinh trang gidn that trai va thuong dé chan
doan. Viéc str dung dng thong dong mach phdi &
nhiing bénh nhan dang duing VA-ECMO la mét
cach thudn tién dé theo doi hién tugng gidn that
trai. That vay, sy gia ting dan dan 4p lyc tdm
truong va ap luc mao mach phdi bit s& khién bac
sT1am sang nghi ngd tinh trang gian tht trai tién
trién va s& thyuc hién siéu am tim kip thoi dé xéac
nhan tinh trang gian that trai.

Siéu am tim cho thiy cac ddu hiéu gidn that
trai thong qua tang dudng kinh cubi tim truong
that trai, ting ty 1& E/E', hién tuong “khoi”
(spontaneous echo contrast), van dong mach chu
dong/mé gian doan hoic khong md va xuét hién
huyét khdi. Cac dau hidu khac ciia gidn thét tréi
bao gdm: bang chimg phu phdi, ting ap lyc do
day that trai, loan nhip that khang tri va & dong
thudc can quang trong dong mach phdi trén chup
cat 16p vi tinh hodc chyp mach théng thuong
[16]. Khi c6 cac dau hiéu nay thi cAn can nhic
ngay 1ap tirc cac can thiép co hoc dé giam ap that
trai. Cac déu hiéu tinh té hon nhu giam van dong
van dong mach chua hodc phu méd k& nhe can
dugc luu y. Siéu am nguc cling 1a mdt cong cu
hiru ich dé dénh gia phu k&, déng dac phoi hoic
tran dich mang phoi. Viéc theo doi huyét dong,
hinh 4nh X Quang va siéu 4m hang ngay rit quan
trong dé nhan dién va xu tri kip thoi bién chung
nguy hiém nay.

2.3. Chién lwgc diéu tri gian thit trdi

Xt tri gidn that trai trong VA-ECMO bao
gOm ca bién phap giam tai tht trai thy dong va
chu dong. Cac chién luoc giam tai that trai thy
dong bao gdm viéc str dung thudc ting co bop co
tim, bom béng trong dong mach chil va phau
thuat m& vach lién nhi dé giam tai trudc va/hodc
hau tai that trai. Giam tai that trai chi dong
thuong dé cap dén viéc hut truc tiép méau tir cac
khoang bén trai théng qua dng thong duoc dua
vao bang phiu thuat hodc qua da. Lya chon
phuong phap nao s€ phu thudc vao mirc do qua
tai that trai, bénh 1y nén cta bénh nhan va kinh
nghiém, nguén luc cia céac trung tam (Bang 1).

Bién phép ban dau bao gém diéu chinh luu
luong ECMO ¢ mirc t6i thiéu can thiét dé duy tri
tudi mau co quan va giam hau tai. Han ché dich,
dung loi tiéu hodc loc mau lién tuc giup giam
tién tai; thudc ting co bop lidu thap gitp cai thién
co bop va m¢ van dong mach chu [5], [15]. Tuy
nhién, & bénh nhin suy tim ndng, nhitng bién
phép nay thuong khong du.
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Bang 1. So sanh hi¢u qua ciia cac phuong thirc giam tai that trai

Phuong Thuan loi Nhuoc diém
thirc
Giam tai Thudc ting Pon gian, ré tién, diéu tri Tang tiéu thu O; co tim , tdng nguy co
that trai co bop ban dau, khong can “thiét hodc loan nhip tim, tdc dong riéng biét dén
thu dong bi” vigéc gidm tai that trai
IABP  Quen thudc va don gian khi  Giam tai mot phan, thiéu mau cuc bo chi,
sir dung, dé dang va dé dat  doi hoi nhip tim déu, chong chi dinh trong
tai givong, ty 1€ bién chiing hd van dong mach chu va phinh dong
thap, tdng cuong tudn hoan  mach chu
mach vanh
Mé vach  Dan luu mau qua RA-LA,  Nguy co thung/ton thuong céc cau trac lan

lién tAm nhi

néu hé van hai 14 nang, truc
tiép gidm tai that trai

can, dat ong hut sai vi tri, stir dung thudc
can quang gay doc cho than, can “rat
ngay” sau khi bénh nhan céi thién

Giam tai Impella  Giam tryc tiép, khong can Tang nguy co tan mau, chay mau va huyét
that trai kich hoat, tang cuong luu khdi, thiéu méau cuc b chi, chdng chi dinh
chu dong lwong méu toan than trong truong hop hd dong mach chu va
phinh dong mach chii, Impella 5.0 can
phai phau thuat dua vao,
Ong thong  Giam truc tiép Bién chimg k¥ thuat dit 6ng, néu dit ong
giam ap qua thong vao dong mach phoi 6 thé xay ra
phau thuat tinh trang thiéu méau cuc bo phoi. Phuong
phép phau thuat doi hoi phai mé xuong tic
hodc m& ngue nho
Ong thong  Giam tryc tiép Bién chimg k¥ thuat dit ong
giai ap qua
da

IABP, bong d6i xung ndi dong mach chu; LV, tAm that trai/tAm that tréi; RA-LA, tim nhi phai-

tam nhi trai [12].




82 N.Tét Diing, N Xudn Khéi,... / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Téin 6(73) (2025) 78-84

C

Hinh 2. Cac phuong phéap co hoc giam tai thét tri [18]

A: Bong ddi xung ndi dong mach chi; B: Mg vach lién nhi; C: Thiét bi Impella cung cép giam tai
that trai; D: Giam tai nhi trai chu dong qua dng thong qua da

Trong céc thiét bi co hoc, bong ddi xung nodi
dong mach chu (IABP) dugc su dung rong rai.
N6 lam giam hau tai qua viéc bom bong thi tdm
truong va ting tudi mau vanh. Mot sd nghién
clru quan sat va phan tich gop cho thay IABP két
hop VA-ECMO cai thi¢n két cuc, dic biét sau
phau thuat tim va nguimg tim khang tri [11], [13].
Tuy nhién, khi pht phdi d tién trién, hiéu qua
ctia IABP thudng han ché [6] (Hinh 2).

Mé vach lién nhi 1a mot k¥ thuat khac dé giam
tai. Viéc tao ra ludng thong trai - phai nhéan tao
gitip mau tir nhi trai chuyén sang nhi phai roi
dugc hut vao hé théng ECMO. K thuat nay gitp
giam ap lyc nhi trai dén 15 mmHg [1], dac biét
néu c6 ho van hai 14 nang. Tuy nhién, n6 doi hoi
k¥ nang cao va c6 nguy co bién chimg nhu thing
véach hoic sai 1&ch vi tri 16 m& (Hinh 2).

Thiét bi Impella cung cdp giam tai that tréi
chu dong, lién tuc. Pugc dat qua van dong mach
cht, n6 bom mau tir that trai vao dong mach chu
1én, giup giam ap luc cudi tAm truong va cai
thién luu lugng mau ra h¢ théng tuan hoan. Cac
nghién ctru 1am sang cho thay Impella két hop
v6i VA-ECMO lam giam tir vong va hd trg qua
trinh hoi phuc hodc chuyén sang hd tro dai han
[10]. Tuy nhién, chi phi cao va nguy co tan mau,
chay mau, ton thuong mach nén da gidi han viée
su dung rong rai [12] (Hinh 2).

Phau thuat dat ong dan luu that trai thudng ap
dung & bénh nhan ECMO trung tam hodc sau
ph?lu thuat tim. C6 thé dat catheter qua nhi trai,
tinh mach phdi hodc mém tim. Du hiéu qua, can
thiép phau thust mang nguy co chay mau va chi
pht hop & bénh nhan di co chi dinh phau thuat.
Céc k¥ thuat it xdm 1an hon nhu mé nguc tdi
thiéu hodc duong dudi mili te dang dugc phat
trién [12].

Ong thong dan luu qua da dit qua vach lién
nhi hodc dong mach phdi 1a giai phap thay thé it
xam 1an. N6 cho phép din luu lién tyc tir nhi trai
hodc dong mach phéi vao hé théng ECMO. bat
s6m ¢ bénh nhan nguy co cao c6 thé cai thién két
cuc, nhung van c6 nguy co tudt dng hoic thung
tim [9] (Hinh 2).

3. Théo ludn

Sbc tim khang tri dd dan dén viéc phat trién
cac thiét bj va k¥ thuat hd trg tam thét. Trong boi
canh cip tinh, VA-ECMO ngay cang dugc sir
dung nhiéu hon, vi né nhanh chéng phuc hdi tudi
méu co quan dich va cho phép c6 nhiéu thoi gian
hon dé dua ra quyét dinh diéu tri: chd phuc hoi
co tim, bac cau dén cac phuong phap hd tro tudn
hoan cao cép hon hodc ghép tim [1]. Viéc quan
1y bénh nhan str dung VA-ECMO rit kho khin
vi ¢6 thé xay ra nhiéu bién ching. Mot van dé
quan trong 13 VA-ECMO lam ting hau tai that
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trdi & nhitng bénh nhan thuong da suy gidm chuce
nang that trai, gy giam luu lwong mau ra hé tuan
hoan biéu hién véi tinh trang r mau, gian that
trai, ting ap lyc d6 day va phu phoi. Ty 1& qua
tai that trai 1én t&i 70% da dugc mé ta & nhimng
bénh nhan sit dung ECMO véi nhiing tac dong
¢6 hai tiém an va tir vong [10].

Céac phuong phap diéu tri dau tay cua gidn
that trai 1a quan 1y t6i uu thé tich tuan hoan va sir
dung thudc tang co bop co tim nhu mot nd luc
ban dau dé cai thién su co bop that trai va mo
van dong mach chu. Nhin chung, viéc theo ddi
dudng huyét 4p dong mach trén monitoring thay
16 cac song tim thu va tAm truong thi hau nhu
loai trir dugc tinh trang gian that trai, vi tim co
du strc dé mo van dong mach chu va tao ra ap
sudt tim thu va tdm truong, tong mot it méau ra
trong mdi nhip dap. Nguoc lai, viéc mat duong
dong mach dap tac 1a dang song huyét ap
“phang” trén monitoring hodc xuat hién phu phoi
nén duogc coi la truong hop khan cp va can phai
danh gia lai cac thong s6 cia ECMO va phuong
phép co hoc hd tro cta bénh nhan. Siéu 4m tim
va/hoic thong tim do ap suét thét trai. Ap suét
cubi tAm truong thét trai ting cao 1a du hiéu dé
nang cap chién luoc hd trg.

St dung thudc ting co bop co tim va IABP 1a
uu tién thtr hai néu viée t6i wu héa luu lugng
ECMO, thudc hoat mach va liéu phap truyén
dich khong cai thién duogc tinh trang gidn that
trai.

Néu thude tang co bop co tim va IABP khong
hiéu qua, nén can nhic cac lidu phap giam tai
that trai cha dong xam l4n hon. Trong truong
hop ¢6 hé van hai 14 chirc niang hay khéng cb
dinh thir phat do gian that trai, phau thuat mé
véch lién nhi hodc dan luu nhi trai chu dong qua
dng thong xuyén véach lién that c6 thé 12 lua chon
t6t vi chiing c6 thé 1am giam ngay lap tic ap luc
that trdi & ca tdm thu va tdm truong. Trong
truong hop khong ¢ ho van hai 14, gidm tai nhi
trai chi c6 thé 1am giam ap lyc tm truong va chi

khi van hai 14 m& & thi tim truong. Néu ap luc
tam truong that trai ludn vuot qué ap luc nhi trai,
van c¢6 thé khéng mo va dan luu nhi trai c6 the
khong hiéu qua trong viéc giam tai that trai. Su
phdi hop giita cac chuyén khoa hdi sirc, tim
mach va ngoai khoa xac dinh loai sinh ly tuan
hoan ngoai co thé ndo c6 & mdi bénh nhan va sir
dung phuong phap tiép can timg budc dé giam
thiéu bién chung va ti da hoa loi ich véi cong
nghé phirc tap nay [12]. Can dénh gia day du tat
ca cac thong s6 nhu huyét 4p dong mach va dang
song ctia n6, bang chimg tong méau thét trai, nhip
tim (tranh nhip tim nhanh hoac cham), nhiét do,
d6 bao hoa oxy va cac thong sb thd may theo
oxy, phan tich axit-bazo va tinh trang thé tich va
ap lyc trén may th. Ngoai ra, can phai siéu 4m
tim hang ngay dé do kich thudc that trai, danh
gia d6 md van dong mach chu va sy hién di¢n
ctia huyét khéi. Mdi truong hop c6 thé can mot
phuong phap tiép can khac nhau va ca nhan hoa
dé giam ap that trai. Chua c6 phuong phap nao
chimg minh vu thé tuyét doi va thiéu cac thir
nghiém ngau nhién. Do d6, Iya chon chién luoc
giam tai can dua trén tinh trang bénh nhan, muc
d6 suy thét trai, c6 hay khong hd van hai 14 va
nang luc cua tung trung tdm. Can thi¢p sém
trude khi phu phdi hodc huyét khdi xudt hién rat
quan trong dé cai thién két cuc.

4. Két luin

Gian that trai 14 bién chimg thuong gip va
nghiém trong & bénh nhan duogc hd tro VA-
ECMO, c6 thé lam ning thém tinh trang phu
phdi, hinh thanh huyét khdi va can tré qua trinh
phuc hdi co tim. Viéc xir tri can tién hanh theo
tung budc mot cach hop 1y. Trong giai doan ban
dau, truyén dich va thudc van mach dugc vu tién
nham 6n dinh huyét dong va duy tri tuéi mau co
quan. Khi chtic ning co bop that trai giam rd,
viéc sir dung thude ting co bop co tim giup cai
thién co bop va tao diéu kién m¢ van dong mach
chu. Néu cac bién phap nay khong du, bong dbi
xung dong mach chu (IABP) c6 thé duoc lya
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chon dé hd tro giam tai that tréi va ting cuong
tuéi mau vanh. VA-ECMO 1a phuong tién ho trg
tudn hoan quan trong trong sdc tim khang tr
nhung can di kém chién lugc giam tai that trai dé
han ché cic bién ching bét loi. Trong truong
hop gidn thét trai nang véi phu phdi tién trién
hodc nguy co hinh thanh huyét khéi, cac bién
phap gidm tai chu dong nhu mo vach lién nhi,
Impella hodc dan luu truc tiép cin dugc can
nhic. Nhin chung, can thiép som, phdi hop da
chuyén khoa va cé thé hoa chién luoc diéu tri co
¥ nghia then chét trong viéc cai thién tién luong
cho nguoi bénh. Can thém nghién ciru dé xac
dinh tiéu chi lya chon va t6i wu thoi diém can
thiép gidm tai.
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