TAP CHIi NGHIEN CPU Y HOC

TONG QUAN VAI TRO TIEN LWQONG CUA SIEU AM TIM, PHOI VA
CO HOANH TRONG CAI THO MAY & BENH NHAN HOI sUrC

Tran Viét Birc'™, Vii Hoang Phwong'2
Tran Thi Loan3, Nguyén Hiru Ta'2
'Bénh vién Pai hoc Y Ha Noi

2Trwong Pai hoc Y Ha Noi

3Bénh vién E

Cai thé méy la giai doan quan trong trong diéu tri bénh nhén héi strc, trong dé that bai rit ndi khi quan lién
quan dén téng bién chirng va tir vong. Co ché that bai thuong la két qua cia tuong téc da yéu té gidra réi loan
huyét déng, mét théng khi — phu phéi va suy gidm chirc ndng co hé hap. Bai téng quan nay téng hop céc bédng
ching vé vai tro cda siéu &m tim, phéi va co hoanh trong tién luong két qua cai thd méy. Siéu &m tim giup phéat
hién tang ap luc dé day thét tréi; siéu &m phdi phan énh tinh trang mét théng khi va  dich; trong khi siéu &m co
hoanh dénh gia dw triv co co hd hép. Céch tiép can siéu &m da co quan (tim — phéi — co hoanh) la mét huéng
tiép cén tiém nang, dic biét & bénh nhan nguy co cao nhw bénh tim mach, sau phéu thuét I6m hodc thé may kéo
dai, véi chién luoc danh gié déng truée, trong SBT va sau rat 6ng. Tuy nhién, do chwa cé mé hinh chuén héa va
sw khac biét giita céc nghién ctru, viéc ap dung cén gan véi dao tao, chuén héa ky thut va tich hop Iam sang.
Cén thém céc nghién ctru tién ctru, da trung tAm dé xéc dinh vai tro cta tirng chi sé trong céc nhém bénh cu thé.

T khéa: Cai thé may, siéu am tim, siéu am phéi, siéu am co’ hoanh, tién lwong, héi strc tich cwe, hoi

strc ngoai khoa.
I. DAT VAN PE

Cai thd® may la mét giai doan quan trong
trong qua trinh diéu tri bénh nhan hdi strc tich
cwe. Quyét dinh rat dng ndi khi quan khéng chi
phdn anh su cai thién chirc ndng hé hap ma
con anh hwéng truc tiép dén tién lwong, thoi
gian nam hdi strc va chi phi diéu tri. That bai
cai th& may, thwdng dwoc dinh nghia la can dat
lai ndi khi quén hodc tai hd trg théng khi trong
vong 48 gid sau rut 6ng, co lién quan dén tang
ty 1& bién chirng, kéo dai thoi gian ndm vién va
tang ty 1é t&r vong." Theo cac nghién clru quan
sat Ion va khuyén céo quéc té vé cai thd may,
ty lé that bai dao ddng khodng 15 — 25% & bénh
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nhan hdi strc néi chung, va cé thé cao hon &
nhém bénh nhan ngoai khoa do d&c diém bénh
ly phtrc tap, tén thwong da co quan, thay ddi
huyét dong va anh hwdng hau phau dén chirc
nang tim — phéi.1 Vi vay, viéc duy doan chinh xac
kha nang cai may thanh céng cé y nghia quan
trong trong t6i wu héa chién lwoc diéu tri va st
dung hop Iy ngudn lyc héi stre.

Cac phuong phap danh gia truyén thdng
nhw chi sb thd nhanh nong (Rapid Shallow
Breathing Index — RSBI), ap lwc hit vao téi
da va th&r nghiém th& tw nhién (Spontaneous
Breathing Trial — SBT) da dwoc ap dung réng
rai trong thwe hanh ldm sang. Tuy nhién, gia tri
tién lwong cla cac chi sd nay con han ché, dic
biét & bénh nhan ngoai khoa, noi nhiéu yéu té
sinh ly bénh déng thoi tac dong dén qua trinh
cai may nhu rdi loan chirc ndng tim tiém an,
gidam dung tich phdi sau phau thuat, thay ddi
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dich truyén va anh hwéng cta thudc an than
— gidm dau. Cac khuyén cao quéc té gan day
cling nhdn manh rang that bai cai th& may
la hau qua cla sw twong tac da co ché, bao
gdm rdi loan huyét déng, mat théng khi phdi,
suy gidm chrc ndng co hd hap va cac yéu td
toan than nhw nhiém trung, réi loan chuyén héa
ho&c yéu co mac phai tai hdi strc.2 Do dé, viéc
dw doan kha nang cai may thanh céng van 1a
mot thach thire trong thwe hanh 1am sang.

Trong bdi canh dd, siéu am co trong diém
tai giwong (point-of-care ultrasound — POCUS)
ngdy cang dwoc ¢ng dung rong rai trong hoi
strc nho tinh khéng xam 1an, kha ndng danh gia
dong theo thoi gian thwe va tinh [ap lai cao. Ba
ky thuat siéu am chinh trong dw doan cai thé®
may gém siéu am tim, phdi va co hoanh. Siéu
am tim danh gia chrc ndng that va ap luc db
day (E/e’, TAPSE, EF), siéu am phdi phan anh
mirc d6 méat thong khi va & dich (LUS, B-line),
trong khi siéu &m co hoanh (DTF, DE) danh gia
chtrc ndng co hd hap.?

Mac du nhidu nghién clru quan sat, thir
nghiém lam sang va phan tich gép da cho thay
gia tri tién lwong doéc lap cua tirng k§ thuat siéu
am ciing nhw loi ich tiém nang cta mé hinh két
hop da chi sb, song van tdn tai sw khac biét vé
thiét ké nghién ctru, quan thé bénh, ngwdng cat
va phuwong phap do. Dac biét & bénh nhan hdi
strc ngoai khoa, di¥ liéu con phan tan va chwa
dwoc hé théng hoéa mot cach toan dién, trong
khi nhém déi twong nay cé nhirng déc thu riéng
vé sinh ly tim — phéi va yéu té phau thuat.

Muc tiéu ctia tdng quan nay la hé thdng hoa
cac bang chirng vé vai tro tién lwong cua siéu
am tim, phdi va co hoanh trong dy doan két
qua cai thd may & bénh nhan hdi strc, déng
thoi phan tich cac div liéu hién co & nhém hoi
strc ngoai khoa va kha nang (*ng dung lam
sang trong thwc hanh.

Il. NOI DUNG TONG QUAN

1. Phwong phap téng quan va Iwa chon tai
liéu

Bai tdng quan nay dwoc thwc hién theo
phwong phap téng quan tuwdng thuat (narrative
review), v&i viéc tim kiém va lwa chon tai lieu
¢6 dinh hwéng nham téng hop va phan tich cac
b&ng chirng hién cé, vé& vai trd tién lwong cla
siéu am tim, phdi va co hoanh trong cai thé
may. Tai liéu duwoc tim kiém trén cac co s& dir
liéu dién t& gdbm PubMed/MEDLINE, Embase,
Scopus va Cochrane Library, két hop véi tim
kiém th cong tir danh muc tai liéu tham khao
cla cac bai bao lién quan.

Chubi tim kiém dworc xay dwng bang cach két
hop cac thuat nglr MeSH va tr khoéa ty do lién
quan dén ba thanh phan chinh: cai thé may, siéu
amvagiatritiénlwong, dwoc diéu chinh phu hop
cho tirng co s& dir liéu. Chudi tim kiém duoc
st dung nhuw sau: (“Ventilator Weaning’[Mesh]
OR weaning OR extubation OR “liberation
from mechanical ventilation” OR “mechanical
ventilation”) AND (“Echocardiography’[Mesh]
OR echocardiography OR “cardiac ultrasound”
OR *“heart ultrasound” OR “Lung’[Mesh] AND
ultrasound OR “lung ultrasound” OR LUS OR
B-line OR “Diaphragm”’[Mesh] OR “diaphragm
ultrasound” OR “diaphragmatic excursion” OR
“diaphragmatic thickening fraction” OR DTF)
AND (“Prognosis’[Mesh] OR prognosis OR
“prognostic value” OR predict OR “diagnostic
accuracy” OR sensitivity OR specificity OR
ROC OR AUC). Théi gian tim kiém bao phu tir
khi thanh lap co s& di¥ liéu dén ngay 31 thang
01 nam 2026.

Cac nghién ctru dwoc lwa chon néu thuc
hién trén bénh nhan nguwdi I&n didu tri tai don vi
hdi stre (ICU), bao gdm ca hdi strc chung va hdi
strc ngoai khoa, cé s dung siéu am tim, phdi
hodc co hoanh trong danh gia qua trinh cai thé
may va béo céo céac két cuc lién quan dén tién
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lweng hoac that bai cai may. Cac nghién ctru
vé bénh nhan ngoai khoa dwoc wu tién phan
tich khi c6 dir liéu phu hgp. Cac nghién ctru bi
loai trir bao gébm nghién cru trén tré em hodc
dong vat, bao cao ca bénh hoac loat ca bénh
nhé (< 10 bénh nhan), thw trao déi, binh luan
ho&c tdng quan khéng co6 dir liéu gbc, nghién
ctvu khéng s dung siéu am tim, phdi hodc co
hoanh, nghién ctru khéng bao céo rd két cuc
lién quan dén cai thd may, cac bai bao khéng
c6 toan van.

Chi céac bai bao bang tiéng Anh hoac tiéng
Viét c6 toan van dwoc duwa vao téng hop. Cac
tai liéu trung Iap dwoc loai bé trong qua trinh
sang loc. Trong trwdng hop cé nhiéu nghién
clru vé& cung mot chi dé, cac nghién ciru c6 c&
mau l&n hon, thiét ké manh hon (phan tich gop,
nghién ctu tién ctvu) va cong bb gan day duwoc
wu tién lwa chon.

2. NGi dung

Co s& sinh ly bénh cua thét bai cai thé
mdy va biéu hién trén siéu am

Cai thé may la qua trinh chuyén tir théng khi
ap lwc dwong sang thé tw nhién véi ap lwc am
trong 16ng nguc. Sw chuyén déi nay lam thay
ddi dot ngot twong tac tim — phdi — co hé hép,
lam t&ng tai cho hé tuan hoan va hé hép. Cac
bién dbi sinh ly nay c6 thé dwoc phat hién va
theo déi bang siéu am tai giwdng, tao co s&
cho viéc st dung siéu am nhw mot cong cu tién
lwong.?

Khéi niém that bai cai thé’ mdy*:

Trong bai tbng quan nay, cac khai niém
dwoc st dung nhuw sau:

- Thét bai tht nghiém th® tw nhién (SBT
failure): khong dung nap SBT do suy ho hép,
rbi loan huyét dong hoac cac dau hiéu khéng 6n
dinh, d&n dén khong thé rat ndi khi quan.

- Suy hd hép sau rut éng (post-extubation
respiratory failure): xuat hién suy hé hap sau rut
ndi khi quén, cé thé can hé tre bang NIV, HFNC

hoac dat lai n6i khi quan.

- Thét bai rat ndi khi quan (extubation
failure): can dat lai ndi khi quan trong vong 48
gio sau rat éng.

- Thét bai cai thé may (weaning failure):
khoéng thé duy tri hé hap tw nhién sau khi gidm
ho&c ngirng hd tro thd may, bao gébm that bai
SBT hodac thét bai rat noi khi quan.

Trong cac nghién ctru dwoc tdng hop, tiéu
chi két cuc cé thé khac nhau gitra cac tac gia;
do d6, khi trinh bay két qua, chung t6i ghi rd
dinh nghia két cuc dwoc s dung trong tirng
nghién ctwu.

Thay déi huyét déng va biéu hién trén
siéu &m tim

Khi bt dau thé tw nhién, ap lwc am trong
Idng ngwe lam tang hdi lwu tinh mach va tién
ganh that phai, dong thdi tang hau ganh that
trai do tang ap lwc xuyén thanh. O bénh nhan
c6 rbi loan chirc ndng tam trwong hodc bénh
tim tiém &n, ap lwc d6 day that trai co thé tang
nhanh, d&n dén phu phdi do cai may.

Trén siéu am tim, nhirng thay d6i nay c6 thé
biéu hién bang:

Tang ti s6 E/e’, phan anh tang ap lwc dé day
that trai.

Gian nhi trai hodc that phai.

Giam TAPSE trong trwong hop suy thét
phai.

Tang van toéc dong hé van ba la goi y tang
&p dong mach phdi.

Giadm phan suét tbng mau hodc rdi loan van
doéng thanh tim néu xuét hién thiéu mau co tim.

Sw gia tang E/e’ hoac xuét hién rdi loan
chirc nang that trong giai doan thir nghiém thé
tw nhién da dwoc chirng minh lién quan dén
nguy co that bai cai may, dac biét trong co ché
phu phdi do tim.

Thay déi co’ hoc phéi va biéu hién trén
siéu 4m phéi

Khi chuyén sang thé tw nhién, cong hd hap
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tang va ap lwc xuyén phdi thay ddi, co thé 1am
mat huy dong phé nang, tai xep phdi hodc lam
bdc 16 phu phéi tiém &n. Ddng thoi, tang ap lwc
mao mach phdi do tang ap lwc d6 day théat trai
g6p phan lam tang dich ké phéi.

Siéu am phdi cé thé phat hién cac thay déi
nay théng qua:

Tang sb lwong va mat do B-line, goi y hoi
chirng ké hodc phu phdi.

Tang diém mat thong khi theo thang diém
LUS.

Xuét hién hodc lan réng ving déng d&c nhu
mo.

Giadm trwot mang phdi hodc mét thong khi
ving day phéi.

Céac nghién clru gan day cho thay su gia
tang sb lwong B-line hodc tdng LUS trong quéa
trinh SBT ¢6 lién quan dén that bai rut 6ng, déc
biét khi két hop vé&i dau hiéu tang ap lwc db day
that trai trén siéu am tim.

Réi loan chitrc ndng co’ hoanh va biéu
hién trén siéu &m co’ hoanh

Thé may kéo dai cé thé gay réi loan chirc
nang co hoanh do bat déng, qua tai hoac bat
twong hop bénh nhan — may thé. Khi bat dau
thé tw nhién, néu co’ hoanh khéng dd sirc manh
hodc d6 bén dé dap tng tai hd hap tang lén,
bénh nhan dé roi vao tinh trang méi co va suy
hé hép.

Siéu &m co hoanh cho phép danh gia truc
tiép chirc ndng co hoanh théng qua:

Giam bién d6 di dong co hoanh
(diaphragmatic excursion — DE).

Gidm phan tram thay déi do day co hoanh
trong thi hit vao (diaphragmatic thickening
fraction — DTF).

B4t dbi xirng van dong gitka hai bén co
hoanh.

DTF thap hodc DE gidm trong giai doan danh
gia cai may da dwoc ghi nhan cé lién quan dén
tang nguy co that bai, phan anh mét can bang
gitra tai théng khi va néng lwc co hd hép.

Twong tdc tim — phéi — co’ hoanh

Thét bai cai thé may thuwdng khéng do mét
co ché don & ma |a sw phéi hop gitra:

Tang ap lwc d6 day thét trai dan dén phu
phdi.

Mét théng khi va tang cdng hé hép.

Suy gidm chirc nang co hoanh.

Siéu am da co quan (tim — phdi — co hoanh)
cho phép danh gia ddng thoi cac co ché nay tai
giwdng bénh, giup nhan dién sém bénh nhan
cO nguy co cao that bai cai may va hd tro lua
chon chién lwoc diéu tri phu hop.

Ddc thu & bénh nhan héi stec ngoai khoa

Bénh nhan hdi strc ngoai khoa cé nhiéu yéu
t ddc thu lam tdng nguy co that bai cai thd
may théng qua céac co ché sinh ly bénh khac
nhau. Tinh trang thtra dich chu phau va truyén
dich tich cuwc trong md lam téng tién ganh va
ap lwc db6 day that trai, dic biét & bénh nhan
c6 rdi loan chirc nang tim tiém an. Khi chuyén
sang thé tw nhién, ap lwc am trong 16ng nguc
lam tang hoi lwu tinh mach va hau ganh that
trai, dan dén tang ap lwc mao mach phéi va phu
phdi do cai may (weaning-induced pulmonary
oedema, WiPO), tr d6 gay gidm oxy mau va
that bai rat ndi khi quan.’

Xep phdi hau phau, thwéng gép sau phau
thuat 6 bung va 16ng nguc, 1am gidm dung tich
phdi chirc nang, téng shunt trong phdi va mét
can bang théng khi — twdi mau. Hau qua la
bénh nhan phai tdng cong hé hap dé duy tri trao
ddi khi, d& dan dén méi co hé hap va khéng
dung nap th& nghiém thé tw nhién. Bdng thoi,
dau sau mé lam han ché ho hap sau va ho hiéu
qua, gép phan duy tri xep phéi va téng nguy co
suy hé hép sau rut 6ng.¢

Tén dw thudc gidn co va thudc an than sau
phau thuat c6 thé lam gidm dan truyén than
kinh — co, dan dén giam lwc co co hd hdp va
gidm kha nang tao ap lwc hit vao. Diéu nay lam
giam du trir ho h&p va tdng nguy co that bai khi
gidm hd tro' thé may. Ngoai ra, tén thuwong than
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kinh hoanh, d&c biét sau phau thuat tim va 16ng
nguc, co thé gay liét hodc gidm van déng co
hoanh, dan dén gidm bién do di dong va giam
hiéu qua thong khi tw nhién.

Trong cac ph3u thuat I&n nhw phau thuat
tim, phau thuat 16ng ngwec va phau thuat bung
trén, cac yéu té trén thwerng phdi hop véi phan
&¥ng viém hé théng va rbi loan co hoc hé hép,
lam tang dang ké& nguy co suy ho hép sau rat
ndi khi quan. Do do, that bai cai thé may & bénh
nhan ngoai khoa thué'ng mang tinh da co' ché,
lién quan ddng thdi dén tim, phdi va co hd hap.

Vai tro caa siéu am tim trong tién lwong
cai thé may

Péanh gié chirc ndng tadm trurong that trai

Réi loan chirc ndng tm trwong va tang ap
lwc d6 day that trai la co ché tim mach thwdng
gdp nhét trong that bai cai th& may, dac biét
trong bdi canh phu phéi do cai may (WiPO).
Siéu &m tim qua thanh ngwc cho phép danh
gia ap lwc db day théat trai thong qua cac chi
s6 Doppler dong qua van hai 14 va Doppler mé
co tim. Trong do6, ti s6 E/e’ dwoc xem 1a chi sb
thwec hanh quan trong nhat. Cac phan tich gép
cho thdy E/e’ cao c6 lién quan chat ché véi that
bai cai may; nguwoc lai, van tbc e’ gidm phan
anh gidm kha nang thw gian that trai.” Trong
nghién cu clia Lamia va cong sw, E/e’ > 8,5
do tai thoi diém cudi SBT cho thay kha nang dw
doan tang PAOP (= 18 mmHg) v&i d6 nhay cao,
phan anh tinh trang ting ap luc d day that trai
va nguy co pht phdi do cai may. Tuy nhién, do
dod dac hiéu con han ché, viéc két hop véi E/A
> 0,95 gilp cai thién dang ké gia tri chan doan,
nh&n manh vai tro ctia danh gia déng thoi nhiéu
théng sb siéu am tim trong nhan dién co ché
tim mach cua that bai cai thd may.8 Ngoai gia
tri tuyét déi, bién thién dong cta E/e’ trong quéa
trinh SBT dwoc cho 1a ¢ gia tri dw bao tét hon
s0 Vi do tai mot thoi diém don 18.

Céac chi s6 bd sung nhw E/A, thdi gian giam
tbc séng E (DT) va van téc hé van ba la (TR

velocity > 2,8 m/s) c6 thé hd tro xac dinh tang
ap lwe nhi trai. Tuy nhién, khuyén céo hién nay
nh&n manh can phéi hop nhiéu théng sé thay vi
dwa vao moét chi sé6 don déc do anh hudng cta
tién ganh va nhip tim.

Viéc két hop siéu am tim véi cac marker
sinh hoc nhw BNP/NT-proBNP giup nang cao
do chinh xac phat hién WiPO. Nhiéu nghién
ctu cho thay that bai cai thd may cé lién quan
chat ché dén rbi loan huyét dong va tang ap luc
dd day that trai trong qua trinh SBT. C4c nghién
ctu sinh ly hoc ghi nhan phu phéi do cai may
(WiPO) chiém t&i khoang 50 — 60% cac trudng
hop théat bai va thwong gdp & bénh nhan cé
bénh tim nén.° Trong béi canh nay, sw gia ting
céac dau 4n sinh hoc nhuw BNP/NT-proBNP trong
SBT dwoc xem |a phan anh gian tiép tinh trang
qua tai ap Iwc/thé tich va co lién quan dén that
bai cai may.

Péanh gié chirc ndng tadm thu thét tréi

Phan suét tbng mau théat trai (LVEF) Ia chi
sb6 thuong duwoc st dung dé danh gia chirc
nang tam thu. Tuy nhién, cac bang ching hién
c6 cho thdy LVEF don ddc khéng phai 1a yéu
t tién lwong dang tin cay cho két qua cai thd
may. Phan tich gdp gan day cia Santonocito va
cdng sw cho thay méc du LVEF & nhém thét bai
c6 xu hwéng thap hon, su khac biét khong dat
y nghia théng ké va mrc dd khéng déng nhét
gitra cac nghién clru cao.” Thyc té 1am sang
cho thdy nhiéu bénh nhan thét bai cai may cé
LVEF bao ton. Diéu nay phu hop véi co ché
sinh ly bénh, trong d6 rdi loan tam trwong va
tang hau ganh théat trai khi chuyén sang ty thé
dong vai tro quan trong hon suy gidm tam thu
toan bd. M6t sé chi sé nhay hon nhw bién dang
doc toan bd (global longitudinal strain — GLS)
dwoc dé xuat co thé phat hién rdi loan co bop
tiém an trwdc khi EF gidm, song bang chirng
trong béi canh cai thé may con han ché.

Do d6, LVEF chi cé gia tri tién lwgng trong
nhirng trwdng hop suy tim tdm thu rd rét hoac
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& quan thé dac thu nhw bénh nhan sau phau
thuat tim.

Chtrc ndng that phai

Chuyén tir th& may sang tw thd cé thé lam
tang hau tai phdi va anh huéng dén chirc nang
that phai, dic biét & bénh nhan COPD, ARDS
hodc tang ap phdi. Cac chi sb thwoéng ding
dé danh gia chirc nang that phai gdm TAPSE,
RVFAC va van téc S’ vong van ba Ia.

Mot sé nghién ciu nhd cho thdy TAPSE
giam c6 thé lién quan dén kéo dai qua trinh cai
may hodc that bai SBT, tuy nhién bang ching
con han ché va chwa ddéng nhat. Hién chua
c6 nguéng cat chuan ctia TAPSE hay RVFAC
duwoc xac lap dé tién lwong cai may trén quy
md 1&n. Vi vay, danh gia that phai nén duoc
xem 1a mét phan cla tiép can toan dién hon,

dac biét trong cac bénh ly ph6i man tinh hoac
tang ap phdi.

Déc diém & bénh nhan héi strc ngoai khoa

O bénh nhan hdi strc ngoai khoa, déc biét
sau phau thuat tim hodc phau thuat Ion, yéu td
thira dich chu phau va rdi loan chirc ndng tam
trwong tiém an lam tang nguy co WiPO." Trong
nhém nay, cac chi sé phan anh tang ap lwc d6
day that trai (E/e’, €’) va sy thay ddi dong trong
SBT co gia tri tién lwgng cao hon LVEF.

Su két hop gitra siéu am tim, theo déi BNP/
ABNP va nghiém phap nang chan thu dong
(PLR) gitip phan tdng nguy co va huéng dan
chién lwoc rat dich trwde khi rat ndi khi quan. 2
Nguworc lai, viéc dwa vao mét chi sé don 18, dac
biét LVEF, it mang lai gia tri thwc hanh trong
quan thé hau phau.

Bang 1. Téng hop cac nghién ctru chinh vé siéu am tim trong tién lwong cai thé may

. . Thoi . .
Tacgia  Thiét Quan . O Chisé/  Kétcuc  Nhan xét
. < 2 Co¥mau diém - . i i

(nam) ke the do Ngwdng cat chinh trng dung
Siéu am tim

" phat hién

ICU noi . A

L . khdng xam

Lamia va Quan  khoa, , Tang B o a

N o P ) Trong E/le’ > 8,5 Ian phu phoi

cdng sw sattien thatbai 39 SBT E/A > 0.95 PAOP do cai ma
) . | ;
(2009)¢ cku  SBTtai (WiPO) “amays
.x E/e’ co gia tri
dién
cao (Se 94%,
Sp 73%)
. WIiPO lién
LVEF & nhém R
. i quan bénh
) khong cé Ao L Ly .

. R Quan .. 81(283 Truéc ) Thatbai  tim nén; vai
Liudvacong . ... ICUNGI WiPO (55%) . oL L
su (2016)° sat tién Khoa lwot & trong ca0 hon SBT va tro danh gia

) clru SBT) SBT ] , WiPO huyét dong

nhom WiPO NP
(21%) va dap wng
(o]
dich
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Theoi

Tac gia Thiét  Quéan L . Chi sé/ Két cuc Nhan xét
. A ; Coémau diém . . i )

(nam) ke the do Ngwdéng cat chinh trng dung
Thét bai cai Cac chi sb
may lién tdm treong
quan véi tdng that trai E/e’,

Sanfilippo Phan 1" E/e’, tang E . E c6 y nghia
antiipp , ICU noi _ Truec 95 Thatpa 09N
va cdng su tich nghién (0,97), giam o tién lwong
. khoa X SBT , cai may .
(2021)7 gbp ctu e’ (-1,22); hon so voi
khong lién chirc nang
quan v&i tam thu that
LVEF va E/A trai
5 Cac chi sb
Tang E/e’, R
- tam trvong
tang E (8,32), L ,
. that trai E/e’,
Santonocito  Phan 14 giam DT E, DT 6 y
. i ICU ndi . Trwéc  (-12ms) lién Thét bai T y
va cOng sy tich nghién . . L nghia tién
(2025)0 gop khoa oty SBT quan that bai; cai may lwong hon
i LVEF c6 lién o
SO VOi chire
quan nhuwng . .
B nang tdm thu
yéu T
that trai

Se: dé nhay; Sp: dé dac hiéu; AUC: dién tich dwdi duong cong ROC; SBT: thtr nghiém thé tw nhién;
WiPO: phu phéi do cai thé may; PAOP: &p luc mao mach phéi bit

Vai tro cuda siéu am phéi trong tién lwong
cai the may

Co s6 sinh ly va chi s6 chinh

Trong qua trinh cai thé may, chuyén tir ap
lwc dwong sang thé tw nhién lam ting hdi lwu
tinh mach va cé thé gay phu phéi do téng ap
lwc db day that trai (WiPO). Bbng thoi, mat huy
dong phé nang va xep phéi sau gidm PEEP [am
gia tdng mét théng khi.

Siéu am phdi phan anh truc tiép cac thay déi
nay théng qua:

B-line lan tda thé hién phu phéi ké.

Tang diém LUS twong quan ch&t ché voi
murc dd mat thong khi.

Gia tang LUS trong SBT (ALUS) th& hién
mat huy dong tién trién.

Do d6, LUS vira phan anh phu phéi do tim,

vira phan anh xep phéi co hoc.

Gia tri tién lwong cda LUS trong cai thé may

Trong nhiéu nghién ctu, LUS dwoc tinh theo
so dd quét 12 vung phéi véi tdng diém dao dong
tr 0 dén 36, trong khi cac so dd khac co thé st
dung sb vung it hon va thang diém twong tng
khac nhau. Nhiéu béng chirng gan day khang
dinh siéu am phéi Ia cong cu ¢ gia tri cao trong
du bao that bai cai thé may. Co s& sinh ly bénh
nam & chd LUS phan anh truc tiép tinh trang
mét théng khi nhu mé va & dich ké phdi — hai co
ché phd bién nhét ctia suy hé hap sau rut éng,
dé&c biét la phu phdi do cai may (WiPO).

Phan tich gbp clia Zhang va cong sw (2024),
bao gdbm 13 nghién clru v&i 988 bénh nhan hoéi
stre, cho thdy hiéu lwc chan doan cua LUS &
murc cao': d6 nhay 0,86 (95% CI: 0,77 — 0,91),

568

TCNCYH 201 (04) - 2026



dé dac hiéu: 0,75 (95% CI: 0,66 — 0,83), AUC:
0,87 (95% Cl: 0,84 — 0,89). Khi xac suét tién
nghiém thét bai cai may la 50%: LUS dwong
tinh 1am tang xac suét hau nghiém lén khoang
78%, LUS am tinh lam gidm xuéng khoang
16%. Cac nghién ciru thanh phan thwong st
dung nguéng LUS = 14 — 15 diém (thang 0 —
36) lam diém canh b&o lam sang, véi d6 nhay
khoang 80 —90%, d6 dac hiéu khoang 70 — 80%

Bén canh gié trj tinh, nhiéu nghién ctu nhan
manh y nghia cta bién thién dong hoc trong
SBT. Soummer va cong sw (2012) cho thay sw
gia tang LUS trong SBT dw bao suy hd hap sau
rat 6ng véi AUC = 0,86." Mot s6 nghién ciru
khac ghi nhan ALUS = 2 — 3 diém trong SBT lién
quan rd rét dén that bai cai may.

Sw xudt hién lan téa B-line trong SBT
thworng di kém co ché WiPO." Tuy nhién, can
lwu y mirc d6 khdng ddng nhét gitra cac nghién
ctru con cao (12 khoang 65 — 80%), do khac biét
vé sb viing khao sat (6—12—-14 vung), thoi diém
do (trwde, trong hodc sau SBT), dinh nghia that
bai (tai dat NKQ, can NIV/HFNC, t&r vong sé'm).

TAP CHi NGHIEN CU’U Y HOC

DU vay, xu hwéng chung cho thdy LUS 1a
chisé nhay, cd gia tri thwc hanh cao trong nhan
dién sém nguy co thét bai.

Gié tri & bénh nhan héi strc ngoai khoa

O bénh nhan ngoai khoa, dic biét sau phau
thuat I&n, tinh trang thira dich va xep phdi hau
phdu 1am tang vai trd cha siéu am phdi trong
phan tang nguy co. Nghién clru cta Alansary
va Hakim (2020) trén 130 bénh nhan sau md
ndi so cho thay viéc bdé sung LUS vao chién
lwgc danh gia giup cai thién ro rét ty 1é cai may
thanh coéng, nhém cé LUS hé tro 84,6%, nhém
chudn: 66,2%, khac biét co y nghia théng ké.'®

Thi&r nghiém ngéu nhién da trung tam WIN
IN WEAN (Rouby va cong sw, 2024) tiép tuc
cling cb vai trd phan tAng nguy co ctia LUS. O
240 bénh nhan ICU c6 LUS = 14 trong SBT: ty 1é
suy hé hap sau rat éng (PRF) 48h gidm véi RR
=0,52 (95% CI: 0,31-0,88; p=0,01), ty I&é PRF
ngay 7: RR = 0,62 (95% CI: 0,44 — 0,96; p =
0,02)." Piéu nay cho thdy LUS khong chi c6 gia
tri tién lwong ma con cé thé dinh hwéng chién
lwoc hé tro hd hap sau rat 6ng (NIV/HFNC).

Bang 2. Téng hop cac nghién ctru chinh vé siéu am phéi trong tién lwong cai thé may

L . ~ . Chi sé/ . .
Tac gia ..« Quan Co Thoi . Két cuc Nhan xét
. Thiéet ke X N iz Ngwéng i i
(nam) the mau diem do cit chinh trng dung
LUS cubi
SBT cao (19
Soummer i L . ; . vs 10) dw
o Quan sat Trwécva LUS (tang  That bai i . .
va cong sw . ICU 100 .. iy doan that bai
tien ctru cudi SBT =217-19) ratong
(2012) (AUC 0,86);
phan anh mét
théng khi
. ICcU PR .
A Quansat/ | . Mat théng khi
Antonio va . noi i Mb hinh ; . i
N nghién Truwdc . Thatbai  trwdc SBT
cong sw X khoa + 250 B-line wu ny . <
clru can ) SBT B rat ong lién quan that
(2014)™ . ngoai thé s
thiép bai rut Ong
khoa
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Tac gia <. .« Quan (o Thoi N Kétcuc  Nhan xét
. Thiéet ke X N 2 Ngwéng i i
(nam) the mau diem do cit chinh trng dung
<. .. . Caithd  Kéthopsiéu
Alansary . ICU i SO B-line & i L
. Quan sat . Truwdc . . may am lam tang
& Hakim .. ngoai 130 nhém thanh . S
tién ctru SBT R thanh ty 1& cai may
(2020)'® khoa cong <2 . R R
cbng thanh cbng
13 LUS (khéng Do chinh xac
. ddng nhat cao nhung
Zhang Z o nghién i ; ) N
A Phan tich X Trwéce/ cut-off) Thatbai  chwa dong
va cong su . ICU clru ny A
gép trong SBT Se 0,86; Sp rutong nhat cut-off
(2024)* (988 o
BN) 0,75; AUC gilra cac
0,87 nghién ctru
Hwéng dan
hd tro NIV/ Siéu am phdi
Can thié HFNC & dwoc dun
Rouby va NP ey , o cyeecung
. ngau x nhom nguy Thatbai dé hwdng
cobng sy N hoén 240 Trong SBT ‘ i . N .
nhién da cothatbai caimay  danchién
(2024)" . hop o x
trung tam cai may lvoc ho tro
cao (LUS = sau cai may
14)

Vai tro cua siéu am co’ hoanh trong tién
Iwong cai th may

Réi loan chirc nang co hoanh & mét trong
nhi*ng co ché trung tdm dan dén that bai cai
thé may, dac biét & bénh nhan thd may kéo
dai. Th& may kiém soat hoan toan cé thé
gay réi loan chirc ndng co hoanh do may thé
(ventilator-induced diaphragmatic dysfunction,
VIDD) théng qua teo co do bat ddng, tang phan
gidi protein va stress oxy héa. Zambon va céng
sy ghi nhan d6 day co hoanh giam trung binh
khoang 7,5% méi ngay khi thé may kiém soat
hoan toan, trong khi c6 thé tang 2,3% méi ngay
néu bénh nhan con duy tri dwoc no lwe tw thd.
bang chu y, 41 — 63% bénh nhan ICU c6 gidm
dd day co hoanh > 10% trong nhirng ngay dau,
va nhém nay thwdng co thoi gian thd may kéo
dai hon."

Siéu &m co hoanh cho phép danh gia tryc
tiép chirc nang co ho hap théng qua hai chi s6
chinh: bién d6 di ddng co hoanh (diaphragmatic
excursion — DE) va ty 1&é day lén co hoanh
(diaphragmatic thickening fraction — DTF).
Trong dé, DTF phan anh kha nang co co va
twong quan véi ap lwc xuyén co hoanh trong
céac nghién ctru sinh ly, con DE phan anh bién
dd van déng toan bé vom co hoanh trong thi
hit vao. Trong thwc hanh lam sang, DTF < 20
— 30% hoac DE < 10 — 12 mm khi thé ty nhién
thwéorng goi y rdi loan chirc ndng co hoanh.

Cac phan tich gop gan day da cung cap béng
ching dinh lwong twong ddi nhat quan. Mot
meta-analysis nam 2022, bao gém 19 nghién
ctru voi hon 1200 bénh nhan, cho théy DTF co
d6 nhay khoang 85 — 90%, d6 dac hiéu 75 —
80% va AUC xap xi 0,85 — 0,88 trong dw doan
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thanh céng cai may; trong khi DE cé d6 nhay 75
— 80%, d6 dac hiéu 70 — 75% va AUC khoang
0,80 — 0,83." Phan tich hé théng cltia Parada-
Gereda va cong sy (2023) tiép tuc khang dinh
hiéu lyc twong dwong gitra hai chi s6, véi AUC
0,87 cho ca DE va DTF. Khi s& dung ngudng
tham kh&o nhw DE > 1,0 — 1,2 cm hodc DTF >
29 — 30% trong th&r nghiém thé tw nhién, xac
suét thanh céng cai may sau test dwong tinh cé
thé tang lén khoang 87 — 90%.2

Ngoai cac chi sb cb dién, mot sé théng sb
m&i da dwoc dé xuat nham cai thién dé chinh
xac tién lwong. Spadaro va céng sw dwa ra chi
s6 DE-RSBI (tan sb th& chia cho DE), cho thdy
AUC 0,89 so v6i 0,72 ciia RSBI truyén théng.
Diéu nay cho thay viéc tich hop yéu té van
dong co hoanh co thé cai thién kha ndng dw
b&o that bai.?'

O nhém bénh nhan hdi strc ngoai khoa, siéu
am co hoanh dac biét cé y nghia do nguy co
cao yéu co sau phau thuat, dau va rdi loan than
kinh hoanh. Hasanin va cdng sy (2025) trén 70
bénh nhan ICU ngoai khoa ghi nhan DE do 2
gi® sau rat ndi khi quén co gia tri dw bao rat cao
nhu ciu thd may lai trong 48 gi¢, véi AUC 0,98
@ bén phai va 0,97 & bén trai; ngwdng khoang
20 - 21 mm cho dd nhay va dd dac hiéu trén
90%.2%2 Sy khéac biét vé& nguwéng cat gitra cac
nghién ctru chi yéu lién quan dén thoi diém
do. Cac nghién clru danh gia trwéc hoac trong
SBT thuwong ghi nhan gia tri thdp hon (=10 —
13 mm), trong khi nghién ctru clia Hasanin va
cong sw do sau rut 6ng ghi nhan ngwéng cao
hon (= 20 mm). Mét nghién ctru khac trén 105
bénh nhan hau phau cho thdy DE bén phai >
7,3 mm dy bao thanh céng v&i dd nhay 76,9%
va do dac hiéu 69,2%.2% Tuy nhién, trong phau
thuat tim, du DTF gidm rd sau md (tlr khoang
36% xubng 12 — 17%), ty |& that bai rat noi khi
quan van thap (< 3%), cho thdy DTF don doc
c6 thé chwa du dé dy bdo & nhdm nay.?* Nhin
chung, bang chirng hién tai cho thay siéu am

co hoanh, dac biét DTF, cé gia tri tién lwong
twong dwong hodc cao hon nhiéu chi sé sinh ly
truyén thdng, véi AUC trung binh khoang 0,85
— 0,88. Tuy nhién, sw khac biét vé ky thuat do
va nguwdng cat gitra cac nghién clru van la han
ché can dwoc chuan hoa trong twong lai (Bang
3).

Gid trj tién lwong ctia mé hinh phéi hop
siéu 4m tim — phéi — co’ hoanh

Thét bai cai thé may thuwdng khéng do mét
co ché don & ma la sy phdi hop gitra tdng ap
lwc db day théat trai, phu phdi, mat théng khi va
suy gidm du trir co hoanh. Do d9, tiép can siéu
am da co quan ngay cang dwoc xem 1a chién
lwgc hop ly nhdm phan &nh toan dién twong tac
tim — phdi — co' hé hép.

Xu va cong sw (2020) trén 105 bénh nhan
cho thay BNP (OR = 1,120; p = 0,004), ap lwc
nhi trai (OR = 1,333; p = 0,005), LUS (OR =
1,736; p = 0,001) va DE < 1,0 cm (OR = 3,942;
p = 0,014) déu lién quan ddc lap voi that bai
cai may; md hinh két hop LAP + LUS + DE dat
AUC 0,919, vwot tréi so véi tieng chi sb riéng
|8.25 Song va cong sw (2024) bao cao DTF don
doc c6 AUC 0,678, LUS 0,719, nhwng khi tich
hop LUS + TTE + DTF, AUC tang Ién 0,92 —
0,97, cho théy lgi ich r6 rét cta tiép can da mo
thirc. 2

Tbng hop cac béng chirng hién cé cho thay
siéu am tim (dac biét E/e’), siéu am phdi (LUS)
va siéu am co hoanh (DTF/DE) déu c6 AUC
dao déng 0,80 — 0,88 khi danh gia riéng 1&; tuy
nhién, khi két hop, AUC c6 thé dat trén 0,90.
Céch tiép can tich hop nay khoéng chi tang do
chinh xac tién lwgng ma con giup xac dinh co
ché chl dao cla that bai (tim, phdi hay co hd
hép), tir d6 dinh hwéng can thiép ca thé hoa
triwdec va sau rat ndi khi quan.

Han ché cua téng quan

Tbng quan nay c6 mot s6 han ché. Thir nhét,
day la tbng quan tuwdng thuat nén khéng ap
dung quy trinh tim kiém va danh gia chat lvong
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nghién ctru mot cach hé théng, do d6 co thé ton
tai sai Iéch lywa chon. Th& hai, cac nghién ctru
duoc tbng hop cé sw khéng ddng nhat dang
ké vé quan thé bénh, thiét ké, thoi diém do, chi
sb siéu am va dinh nghia két cuc, lam han ché
kha n&ng so sanh truc tiép va khai quat hoa két
qua. Cubi cung, phan I&n dir liéu hién c6 duoc
thwe hién trén quan thé ICU chung, trong khi
bang chirng riéng cho bénh nhan héi strc ngoai
khoa con han ché.

lIl. KET LUAN

Siéu am tim, phéi va co hoanh cung cap cac
thong tin sinh ly bénh quan trong trong qua trinh
cai th& may, bao gébm danh gia ap lwc db day
that trai, tinh trang mét thong khi — & dich phdi
va chirc nang co hé hép. Cac dir liéu hién co
cho thay cac ky thuat nay cé tiém ndng hé tro
phan tAng nguy co that bai cai thé may, dac biét
khi dwoc tich hop theo tiép can da co quan.

Tuy nhién, dd chinh xac va gia tri tién lwong
cla tirng chi s6 con phu thudc vao quan thé
bénh, thoi diém danh gia va dinh nghia két cuc
dwoc st dung trong tirng nghién ctru. Do do,
viéc ng dung siéu am trong thwc hanh Iam
sang nén dwoc thuc hién theo cach tiép can
déng, wu tién danh gia trwdc va trong SBT,
cling nhw sau rat éng & cac bénh nhan nguy
CO cao.

Hién chwra c6 m6 hinh siéu am da co quan
dwoc chudn héa va kiém dinh rong rai; vi vay,
viéc trién khai can dua trén dao tao phu hop,
quy trinh do théng nhét va tich hop véi danh
gia l1am sang toan dién. Cac nghién ctu tién
clu quy md Ién, da trung tdm |a can thiét dé
xac dinh rd vai tro cla tirng ky thuat trong cac
nhém bénh cu thé, dac biét & bénh nhan hoi
strc ngoai khoa.
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Summary

A REVIEW OF THE PROGNOSTIC ROLE OF CARDIAC,
LUNG, AND DIAPHRAGM ULTRASOUND IN WEANING FROM
MECHANICAL VENTILATION IN INTENSIVE CARE UNIT

Weaning from mechanical ventilation is a critical step in the management of critically ill patients,
with extubation failure being associated with increased complications and mortality. Weaning failure is
typically the result of multifactorial interactions among hemodynamic disturbances, loss of lung aeration
and pulmonary edema, and impaired respiratory muscle function. This narrative review summarizes
current evidence on the prognostic role of cardiac, lung, and diaphragmatic ultrasound in predicting
weaning outcomes. Cardiac ultrasound helps identify elevated left ventricular filling pressures, lung
ultrasound reflects loss of aeration and pulmonary congestion, while diaphragmatic ultrasound
assesses respiratory muscle reserve. A multimodal ultrasound approach (cardiac-lung—diaphragm)
represents a promising strategy - particularly in high-risk patients such as those with cardiovascular
disease, after a major surgery, or prolonged mechanical ventilatio - using a dynamic assessment before
and during spontaneous breathing trials and after extubation. However, due to the lack of standardized
models and heterogeneity across studies, clinical application requires adequate training, standardized
measurement protocols, and integration with overall clinical assessment. Further prospective,
multicenter studies are needed to clarify the role of each parameter in specific patient populations.

Keywords: Weaning, cardiac ultrasound, lung ultrasound, diaphragm ultrasound, prognosis,
intensive care, surgical critical care.
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