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TRI TUE NHAN TAO TRONG GAY ME HOI SU'C:
TONG QUAN HE THONG VE U'NG DUNG, HAN CHE
VA KHA NANG TiCH HQ'P TAI VIET NAM PEN NAM 2030

Huynh Vin Binh?, Luwong Toan Hoang!, Nguyén Trung Cuwong!

TOM TAT

Tri tué nhan tao (AI) dang nGi Ien nhu mot cong
cu ddi mdi trong nganh gay mé, véi cac Ung dung o
du dodn nguy cg tién phau, glam sat trong mo den
quan ly hau phau Tuy nhlen muic do tich hop vao
thuc hanh lam sang van con han ché&, dic biét tai cac
quoc gia dang phét trién. Phuong phap day 1a mot
téng quan hé thong dugc thuc hién dua vao 8 bai bao
khoa hoc dudgc céng bb tir nam 2022-2025, bao gom
cac thar nghlem 1am sang ngau nhlen (RCT), tong
quan hé thong, phan tich thu muc va bai téng quan
chuyén dé. Noi dung tap trung vao cac Uing dung cua
Al trong ho trg quyet dinh, kiém soat thuGc gdy mé,
danh gid dudng thd kho va du dodn nguy cd trong
gay mé hoi siric. Két qua: Al cho thdy hiéu qua cao
trong du doan dudng tha khd (AUC > 0,9), du bao tut
huyet ap, va hé thdng truyén thudc tu dong. Phan tich
tong hop tr 8 RCT (n = 568) khong ghi nhan khac
biét cé y nghia vé thgi gian tut huyét ap trung binh
(MD = 0,22; 95% CI: 0,03 den 0,48; P = 0,215; I2 =
93,8%). Tuy nhién, mot s6 nghlen Cu’u cho thay AI
gilp giam thai Iu‘dng tut huyét ap dang ké (MD =
7,41%; P < 0,001). Nhitng han ché& chinh gdm thiéu
t|nh minh bach cla thuat toan su di biét dif liéu va lo
ngai dao darc. Két luan: Al c6 tiém nang dang ké trong
quan Iy gay mé hoi siic, nhung van can thém ngh|en
cltu va quy trinh trién kha| phu hop. Tai Viét Nam, viéc
xay dung dir liéu 1am sang ban dia, dao tao I|en nganh
va ban hanh erdng dan dao dch E nerng yeu t6 then
chét dé tich hgp hiéu qua Al vao thuc hanh tir nay dén
ndm 2030. Ta khoa: Tri tué nhan tao, gay mé hoi suc,
hoc may, hoi stic tich cuc, du doan nguy cc gay mé hoi
stic, gay mé vong lap khép kin

SUMMARY

ARTIFICIAL INTELLIGENCE IN
ANESTHESIOLOGY: A SYSTEMATIC
REVIEW OF APPLICATIONS, LIMITATIONS,
AND POTENTIAL FOR INTEGRATION

IN VIETNAM BY 2030

Background: Artificial intelligence (AI) has
emerged as a transformative tool in anesthesiology,
with applications ranging from preoperative risk
prediction to intraoperative  monitoring and
postoperative management. However, its clinical
integration remains limited. Methods: We conducted
a systematic review of eight published articles (2022—-
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2025) and one bibliometric analysis that explored AI
applications in anesthesiology. Studies included
randomized controlled trials (RCTs), systematic
reviews, and narrative reviews that reported on AI-
based decision support, drug delivery, airway
assessment, or perioperative risk prediction. Results:
AI demonstrated significant promise in airway risk
stratification (AUC > 0.9), real-time hypotension
prediction, and closed-loop anesthesia systems. RCTs
included in a meta-analysis (n = 568) showed no
statistically significant difference in hypotension-
related outcomes (MD = 0.22, 95% CI: —0.03 to 0.48,

= 0.215; 12 = 93.8%), but Al-assisted systems
reduced intraoperative hypotension duration (MD =
7.41%, 95% CI: 4.95-9.86, P < 0.001). Key
limitations include algorithm transparency, data
heterogeneity, ethical concerns, and limited
interpretability. Conclusion: Although AI offers
substantial benefits in anesthesia management, its
integration in clinical practice remains in early stages.
Vietnam should prioritize the development of localized
data-driven models, promote AI literacy in
anesthesiology training, and establish national
guidelines for ethical Al use. Keywords: Artificial
intelligence, Anesthesia, Machine learning, Decision
support, Risk prediction, Closed-loop

I. DAT VAN PE

Gay mé hoi stc la mot chuyén nganh doi hai
XU ly lugng 16n dit liéu sinh ly thgi gian thuc va
ra quyét dinh nhanh chéng. K& tir nhithg ndm
1980, chuyén nganh nay da don nhan cac cong
nghé tu dong hda nhu bom tiém dién, BIS, va
he thdng gidm sat. Sy’ phat trién clia Al va hoc
may (ML) md ra nhiéu cd hoi méi trong phan
tich dr liéu, mo hinh du bao va hd trg diéu tri ca
thé hoa.

Cho dén nam 2024, da c6 491 nghién clu &
48 qudc gia vé Ung dung AI trong gay mé hoi surc.
Xu hudng tang dot bién tir nam 2018 dén ndm
2023, Trong d6, My, Anh va Trung Qudc la ba qu6c
gia dan dau. Cc linh vuc dugc nghién ciu gom o
du doan tut huyet ap, gay té vung dusi hudng dan
siéu am, danh gia dé sau gay mé (BIS, EEG), va
truyén thu6c tu dong (closed loop).*

Tuy nhién, tai cdc quéc gia dang phat trién
nhu Viét Nam, viéc U'ng dung AI con gdp nhiéu
rao can vé ky thuat, nhan luc, phap ly va chi phi.
Il. CHIEN LU'Q'C TIM KIEM TAI LIEU

Qua trinh_lua chon tai liéu dugc thuc hién
theo hudng dan PRISMA 2020. Cac cd s& dif liéu
bao gém: PubMed, Google Scholar, Cochrane
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Library, va tai liéu toan van do tac gia cung cap.
TU khda st dung trong tim kiém:

o (“Artificial Intelligence” OR “Machine
Learning” OR "“Deep Learning” OR ™“Neural
Networks™) AND

e ("Anesthesia” OR “Anesthesiology” OR
“Perioperative care” OR “Airway management”
OR “Drug delivery”)

Tiéu chi lva chon

e Tiéu chi chon

- Cac bai bao tiéng Anh hoac ti€éng Viét cd
binh duyét

- Cong bo tir néam 2020 dén 2025

- C6 noi dung lién quan dén (ng dung AI
trong gay mé hoi st

- La cac nghién ctu nguyén gdc, téng quan
hé thong, hodc meta-analysis

o Tiéu chi loai tra

- Cac bai viét héi nghi, bai xa luan khéng co
dir liéu 1am sang

- Cac nghién cttu khong c6 két qua rd rang
lién quan dén Ung dung ldam sang cla Al trong
gay mé

S6é bai bao dwec tim thay tir co Sé bai bao bi loai trede khi sang
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S6 bai toan van bi loai (khong
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Nghién ciru dua vao phan tich
(n=8)

(n=21)

l

[ Tuyén chon ]

Hinh 1. Quy trinh sang loc tai liéu (So dé
PRISMA)

ll. PHUONG PHAP PHAN TiCH

Nhém tac gia da tién hanh tdng quan hé théng
két hdp phan tich dinh tinh — dinh lugng tur 8 tai
liéu khoa hoc (2022-2025) (bang 1), bao gom:

Mot phén tich téng hop (RCT n = 568)2

e Sau bai tdng quan hé théng

D{r liéu dugc phan tich theo cac chi dé: loai
Al st dung, linh vuc &ng dung (trudc — trong —
sau mé), hiéu qua 1dm sang va cac thach thirc
trong trién khai. Trong tdm la cac chi s6 dinh
lugng nhu AUC, MD va két qua RCT.

IV. KET QUA NGHIEN CUU

Ung dung 1am sang chinh. Trudc md, Al
ho trg danh gia nguy cd bién chu’ng, phéan tang
nguy cd nhap hdi surc tich cuc, va dac biét la
danh gia khd dat noi khi quan dua trén anh
khuén mat, chi s6 khoang cach giap cam?.

Trong md, Al dugc (ng dung vao hé thdng

truyén thudc vong I1&p khép kin kiém soat do sau
gay mé, hé thong truyén thubc thong minh,
giam sat lién tuc?, va du bao tut huyét ap thong
qua chi s6 Hypotension Prediction Index?.

Sau md, Al du doan dau cdp tinh va 1ap k&
hoach quan ly dau sau mé&°, cac bién cd nang
nhu nguy cd tn thuong than cip (Acute Kidney
Injury-AKI), va t&r vong vdéi d0 chinh xac cao
(AUC > 0,9).5

Nam 2022, Singh va cong su da bao cdo mot
tdng quan vé ing dung mé hinh may hoc, robot
gay mé va hé thong phan hoi trong gay mé hoi
suiic. Két qua cho thay, viéc sir dung hé thdng
vong kin 13p lai (closed loop) gitp kiém soat tot
dé mé, mdc do gian co va dau thong qua chi s6
BIS va hé théng MIMO. Robot TCI gilp kiém
soat liu thudc tu dong, hién thi néng dé udc
tinh theo thdi gian. Tuy nhién, thach thic cua
ng dung nay la thi€u tudng thich hé thdng dir
liéu, thi€u cg sG ha tang Al tai cac nudc dang
phét trién.”

Nam 2023, Singhal va cong su da bao cdo
mot tdng quan hé thdng vé ('ng dung Al trong
gdy mé hoi slic théng qua téng hgp dir liéu tur
Pubmed, Cochrane va Google Scholar tir ndm
2022-2023. Ung dung chinh 1& AIMS, Smart
anesthesia manager (SAM), m6 hinh liéu thudc
AI va robot ho trg gdy mé. Két qua cho thay,
SAM glup cai thién tuan thu khang sinh chu ky
md, giam 16i glam sat huyét ap >15 phat, cai
thién ghi nhan va thanh toan. Al giGp nhan dién
bénh nhadn ¢ nguy cd bién chliing cao
(hemodynamic instability). Han ché cla (ng
dung nay la chat lugng dir liéu dau vao, han ché
ky thuat, thi€u quy dinh phap ly rd rang.”

Nam 2024, Shimada va cdng su da bao cao
mot phéan tich gop tir 8 nghién clu RCT (n =
568). Phan tich két qua ¢ng dung Al trong du
bao tut huyét ap trong gay mé thong qua chi s6
Hypotension prediction index. Két qua cho thay
AI khéng khac biét c6 y nghia trong kiém soat
tut huyét ap (AUC = 0,22; 95% CI -0,03 dén
0,48; P = 0,215; 12 = 93 8%) Tuy nhién, thdi
gian tut huyét ap dudc gidm dang k& trong
nhém AI (MD = 7,41%; P < 0,001). Han ché€ cla
nghién cru la thi€u dir liéu manh tir cac RCT, va
Al chua thay thé dugc cho phan doan Iam sang.?

Nam 2025, Wilk va cdng su da thuc hién
nghién c(u danh gia hiéu qua cta Al trong du
doan dat noi khi quan khé. Két qua cho thay, Al
st dung mang CNN dat AUC > 0,9, d6 nhay 90 —
94% va do dac hiéu 85 — 90%, vuot tréi kha
nang du bao cla phan do theo Mallampati va
Cormacl-Lehane. AI st dung anh mat va khoang
cach giap cdm co hiéu qua cao han danh gia chu
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quan. Két qua nghién cliu cho thay viéc ing dung
Al c6 thé gilp téng dd chinh xac va sdm phat
hién dudng thd kho, nang cao an toan gay mé.3

Han ché chinh ctua cac nghién ciru

Ky thuat: thi€u dir liéu I6n cd chat lugng,
kho tich hgp hé thong dién tir khac nhau, thuat
toan chua thé ly giai (black-box).

Pao duc: quyén riéng tu bénh nhan, thién Iéch
dir liéu, van dé trach nhiém khi sai sét xay ra.

Thuc hanh [am sang: phan 16n nghlen ciu &
mUrc nguyén mau, it thir nghiém ngau nhién co
nhom chdng. U’ng dung tai phong md con han
ché vé do tin cay va hiéu qua lam sang.

V. BAN LUAN

Trong nhitng ndm gan day, tri tué nhan tao
(AI) da dugc Ung dung trong gay mé hoi sirc. TUr
cac md hinh hoc may don gian dén cac hé théng
diéu khién vong 1&p khép kin va robot hd trg can
thiép da ching minh budc phét trién vugt bac
cla Ung dung Al trong gay mé hoi suc.

Al dang dugc trién khai trong ba giai doan
chinh cia quy trinh gay mé: tién phau, trong
phau thudt va hau phau. Mac du tiém nang Ung
dung rong I6n da dugc ghi nhan, nhiéu nghién
cltu van con trong giai doan thdm do, vdi s6
lugng thtr nghiém ngau nhién c¢é nhém ching
(RCT) con han ché va két qua chua nhat quan.

Kha nang clia Al trong viéc du doan khoé dat
noi khi quan véi d6 chinh xac cao (AUC > 0,9)
da dugc bao cao bai Wilk et al nam 2025. Viéc
s dung anh khudén mat va chi s6 gidi phau dua
vao mo hinh hoc may da cho thay hiéu qua vugt
tréi so vdi phucng phap danh gid 1am sang c6
dién nhu Mallampati hodc Cormack-Lehane.
Trong khi d6, cac hé théng nhu Smart
Anesthesia Manager (SAM) va AIMS da dugc
trién khai thuc t& tai mét s6 cd s8, vdi két qua

Bang 1. Tom tat két qua céc nghién cau

cai thién tudn tha diéu tri va gidm 10i gidm sat
huyét ap trong mé.

Tuy nhién, ndm 2024, c6 mot phan tich gop
ttr 8 thir nghiém lam sang RCT cho thdy chua cé
su' khac biét c6 y nghia thong ké gilta cac nhom
Al-assisted va non-Al-assisted trong viéc kiém
soat tut huyét ap (MD = 0,22; 95% CI: -0,03
dén 0,48; P = 0,215). Heterogeneity cao (I2 =
93.8%) cho thdy su da dang trong thi€t ké
nghién clu va tiéu chi dau ra, lam han ché kha
nang téng quét hda két qua. Piéu nay phan anh
khoang cach gilra tiém nang cong nghé va hiéu
qua lam sang thuc té trong hién tai.

Ngoai ra, van dé dao ddc va phap ly la rao
can I16n d6i véi viéc trién khai Al tai cac nudc
dang phat trién. Viéc bao mat dir liéu, quyén
riéng tu bénh nhan, thién léch dir li€u hudn
luyén va thi€u cac hudng dan quy dinh ro rang la
nhifng thach thirc can giai quyét. M6t s6 mo hinh
Al mang tinh "hop den" (black-box) van chua
dat mic d6 dién gidi can thiét dé (ng dung
trong cac quyét dinh diéu tri quan trong.

Mdc du Al d3 khang dinh tiém ndng I6n
trong quan ly gay mé hoi sic, tir du doan bién
c6 dén diéu chinh liéu thudc tu dong. Cac hé
thong truyén thudc khép kin va Al phan tich anh
dang dan thay déi cach ti€p can diéu tri. Tuy
nhién, bang chiing RCT hién tai con han ché vé
quy mo, do tin cdy va tinh ing dung thuc tien.

Tai Viét Nam, (fng dung Al trong gay mé hoi
suic chua dugc bao cao, chu yéu tdp trung vao
xay dung hé thong AIMS cuc bd va thir nghiém
robot gdy mé trong mé phéng. Tuy nhién, tiém
nang tich hdp Al vao y té€ s6 qudc gia la kha thi
néu dugc dinh hudng phu hgp, dac biét trong
cac linh vuc nhu phan tang nguy co ICU, quan ly
dau hau phau va dao tao mé phdng.

1(-;%21'? Loa_llclsrguhlen Ung dung AI chinh Két qua chinh Han ché/Nhan xét
. .~ | Tudong hoda lieu thudc,
Singh & Nath| -~ Robot TCI, vong lap |,x " ia Lo Thiéu cd sé ha tang Al
(2022)* Tong quan khép kin MIMO tang do an :g?n, giam sai tai nudc dang phat trién
Singhal et al. [Tong quan hé| AIMS, SAM, robot ho| Giam I6i, cai thién gidm | Han ché€ ky thuat, di
(2023)’ thong trg sat, tuan tha diéu tri liéu chua déng bd
Malviya & Du doan bién co, n o an o
Khanna T6ng quan |diéu chinh liéu thudc, Cai thien ket qua hau Van de dao durc, bao
(2024)8 monitoring phau, ca thé hda gy mé mat dir liéu
. Trudc—trong—sau mo:|Giam bién c6 mach, t6i uu 5 ia 2 Ui
Bogon et al. N . 2o , o S0 =~ 71 Chua rd hiéu qua khi
5 Tong quan | danh gia, giam sat, | hoa ICU va giam dau hau e N .
(2024) quan Iy dau phau trién khai thuc dia
Shimada et | Téng quan +| HPL, fuzzy logic, AT | KNON9 €0 Khac DIEL €O ¥ 1 et cao, thigu biing
al. (2024)? |Meta-analysis monitoring 9 (P=90 2y1p5) chirng RCT manh
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Toan dién: té vung,

Phan tich dinh lugng,

Xie et al. | Bibliometric e 2’ | Nghién cru tdng nhanh A . A
1 . tut huyét ap, truyén |~ "~ x & | khong danh gia hiéu
(2024) analysis thudc My — Trung — Anh dan dau qua 13m sang
\ R Du doan tu vong AUC tir vong = 0.921 w oz n
Zhang et al. | Binh luan : s : v ~ Dy ' | Can xac thuc thém
P dau, AKI, kiem soat |truyen thuéc bang CNN va o LA
6 7 ’
(2025) ch)uyen gia lidu thudc fuzzy logic tron? tho nghiém
Wilk et al. | Tong quan | Du doan dudng thé | AUC > 0,9, do nhay cao Can trién khai lam sang
(2025)3 chuyén biét | khd bdng AI-CNN |hon phu‘dng phap 0 dién rong rai

VI. KET LUAN

Viéc (ng dung Al trong géy mé hoi slic da
chiing minh dugc nhiéu tiém ndng trong cai thién
an toan phau thut, ca thé hda diéu tri va hd trg
quyét dinh [am sang. Tuy nhién, phan I&n bang
chirng hién tai van con mang tl'nh thr nghiém,
thiéu dir liéu tir cac nghién clru RCT quy mo I6n
va cac danh gia hiéu qua trién khai thuc dia.

Tai Viét Nam, tUr nay dén nam 2030, cac
huéng nghién clru va phat trién nén tap trung
vao Ung dung AI trong danh gia nguy cg tién
phau, ddc biét 13 du doan dudng thd kho, trién
khai m6 hinh giam sat sinh hiéu tu’ dong va vong
ldap ban tu déng diéu chinh lieu gay mé, phat
trién hé théng md phong 1dm sang tich hop Al
cho dao tao, va ban hanh khung dao dic, phap
ly va dir liéu m& chuyén biét cho y t€ Al

Viéc dau tu vao nén tang dir liéu qudc gia va
hop tac lién nganh (gdy mé — cong nghé théng
tin — dao ddc y hoc) sé 1a yéu td then chét dé
khai thac hiéu qua tiém nang cla Al trong nganh
gay mé hoi suc tai Viét Nam.
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Pat van de Ngung thé khi ngl do tic nghen
(OSA) la mét r6i loan h6 hap lién quan gidc ngu
thucng gap Viéc chan doan OSA dugc khuyén cao
dua vao tiéu chuan vang la da ky glac ngu hoac da ky
ho hap. STOP-Bang la bd cau héi dugc (ing dung
nhiéu nhat dé tam soat OSA, da dudc chitng minh g|a
tri qua nhiéu nghién clru trén doi tugng tién phau,
don vi thdm db gidc ngu. Muc tiéu nghién ciru:
Chung t6i (ng dung b0 cau STOP- -Bang dé xac dinh ti
I& ngudi bénh noi tru cd nguy cd mac OSA, va dung
da ky ho hap dé xac dinh chan doan OSA & nhiing
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