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TOM TAT

Budc vao thé ky 21, linh viuc y hoc tim mach dang chung kién mét cudc cach mang voi
suw xudt hién manh mé cia tri tué nhén tao. Véi kha nang tinh toan va tu hoc cua Al da mo ra
nhitng co hoi dang kinh ngac dé cai thién tir viéc chan dodn dén diéu tri va du dodn nguy co
nham huong dén cdi thién cham soc siec khée tim mach. Khai théc triét dé tiem nang cua Al
trong tim mach y hoc can cé sie hop tdc chdt ché gitta ba bén bao gom cdc nha khoa hoc mdy
tinh, nha khdo sat lam sang va béc si lam sang. Nhitng phdt trién mang tinh buée ngodt nay da
tao ra cach tié'p cdn dén mé hinh quan ly ky thuat s6 cac bénh man tinh. Mdc di Al mang lai
nhiéu lgi ich, nhung ciing do6i mat véi nhiéu thach thire, tir viéc tich hop vao thuc hanh y hoc
dén bao mdt dir liéu va dao dirc. Bai viét nay nham muc dich dé cdp dén nhiing tiem nang va
thanh twu chinh trong nhitng nam gan day ma AI mang lai trong cdc linh viee y hoc tim mach.

Tuwr khoa: Tri tué nhan tgo, y hoc tim mach, tim mach, hoc may, mang ludi no-ron

ABSTRACT

Entering the 2 1st century, the field of cardiovascular medicine is witnessing a revolution
with the strong emergence of artificial intelligence. The computational and self-learning
capabilities of Al open up incredible opportunities to improve diagnosis, treatment, and risk
prediction to improve cardiovascular care. Fully exploiting the potential of Al in medical
cardiology requires close collaboration between three parties including computer scientists,
clinical investigators and clinicians. These landmark developments have created an approach
to digital management of chronic diseases. While Al provides many benefits, it also confronts
many challenges, from integration into medical practice to data security and ethics. This article
aims to cover the main potentials and achievements in recent years that AI has brought to the
fields of cardiovascular medicine

Keywords: Artificial intelligence, cardiovascular medicine, cardiology, machine learning,
neutral network

1. PAT VAN PE tiéu 1a mo phong qua trinh suy nghi, nang luc
hoc tap va kha nang luu trix kién thirc ctia con
nguoi. Trong linh vuc nay, hoc may (machine
learning) dong vai tro chinh, noi cac thudt toan
tu dong hoc tur cac tap dir liéu 16n dé giai quyét
nhitng van dé cu thé. Mac du su xuét hién cua
Al ban dau c6 thé giy lo ling, nhung thuc té da

Tri tué nhan tao (Artificial intelligence —
Al) 1a mét linh vuc khoa hoc méy tinh ¢ muc
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chirng minh rang n6 da ho tro cac chuyén giay

té dwa ra quyét dinh 1am sang tot hon. Al gitp
trong viéc xac dinh cac d4u hiéu bénh ly, tu
dong phat hién cac ving ton thuong trén hinh
anh y hoc. Cling véi sy phat trién khong ngimg
ctia AL chung ta dang tién vao thoi dai méi,
noi no6 htra hen sé tiép tuc hd trg cac chuyén
gia tim mach trong viéc toi wu hoa cham soc
bénh nhan (Krittanawong, 2017).

Y hoc tim mach ciing giéng nhu cac
chuyén khoa khéc, phai d6i mat voi ap luc dé
dat ba muc tiéu: tdi uvu hoa viéc chim soc bénh
nhan, giam chi phi va cai thién két qua. Trén
thuc té, céc bénh tim mach (cardiovascular
disease - CVD) ¢ ban chét phtc tap va khong
ddng nhat vi chung duoc gy ra boi nhidu yéu
t6 nhur di truyén, moi truong va cac yéu to hanh
Vi (ché do an uéng, vi sinh vat duong rudt, ...).
Khéi luong dit liéu can thiét dé dap tmg mirc
dd chdm soc suc khde mot cach chinh x4c nay
1a rat 16n va thay d6i qua nhanh dé c6 thé khai
thac hiéu qua thi khong thé khong co sy tro
gitip tir cong cu hd tro ra quyét dinh 1am sang.
Viéc ra quyét dinh 1am sang 1a mot qué trinh
day thach thirc, voi tinh trang qué tai dir liéu
va ap luc phai cai thién cham soc va diéu tri,
bién nhiing tién bd va kién thirc y khoa thanh
mot ké hoach c6 thé thuc hién dwoc. Vi 18 d6,
dang dan c6 su dich chuyén tor cac cong cu
thong ké truyén thdng sang sir dung Al trong
y hoc tim mach. Al da ching minh hiéu qua
vuot troi trong y hoc tim mach béng viéc kham
pha kiéu gen va kiéu hinh méi trong cac bénh
hién co, hé thong canh bao sém, du doan rui
ro, xu 1y, tai tao hinh anh nham hudng to1 cai
thién chét luong cham so6c bénh nhan, tdi wu
chi phi, gidam ty I¢ tai nhap vién va tor vong
(Lopez-Jimenez, 2020).

Al trong linh vuc y hoc tim mach dem lai
tiém nang vo cung 16n, nhung nhu moi cong
nghé mai, viéc ap dung AI doi hoi su hicu biét
r0 rang vé nhiing loi ich, han ché, co hoi va
rti ro. Bai viét ndy nham muc dich dua ra céi
nhin tong quan vé tiém nang cua Al trong y
hoc tim mach cting nhitng ing dung thyc tién
nhat trong thoi gian gan day

2.NOI DUNG

2.1. Tri tu¢ nhan tao: Cac khai niém
co ban

“Tri tué nhan tao 13 thuat ngit dung dé mo
ta viéc st dung may tinh va cong nghé dé mo
phong hanh vi thdng minh va tu duy phan bién
¢6 thé so sanh v6i con ngudi” (Amisha, 2019).
Hoc may (Machine learning — ML), mang
no-ron nhan tao (Artificial neural networks —
ANN), mang no-ron tich chap (Convolutional
neural networks — CNNs), tinh toan nhan thurc
va hoc sau la cac phan nganh chinh ctua Al.
ML va DL Ia hai 16p con ctua Al véi cac dac
tinh dy doan, trong khi DL 1a mot khéi ni¢m
m&i vé viée ning cao nhitng tién bo ctia Al 1én
tam cao méi & cap do tiép theo. ML diéu tra
moi lién hé giita cac tap dit liéu huan luyén
nhat dinh véi c4c bién va sau d6 thyc hién dy
doan trén cac tap dir liéu moi. DL da duogc ap
dung rong rai trong nhan dang mau nhu phan
tich hinh dnh, nho kha nang tinh toan manh mé
cua no6 trong viéc phan tich dir liéu thong qua
cac mang lud1 no-ron phtre tap (Chaikijurajai,
2020).

Hoc c6 gidm sat va khong giam sat 1a
nhirng cach xay dung thuat toan ML hodc DL.
Trong hoc ¢6 giam sat, cac bo dir liéu dugc
gan nhan duoc str dung dé du doan cac két qua
dau ra da biét bﬁng cach Iya chon cac cong cu
thich hgp. Trong hoc tap khong giam sat, cac
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bd dir liéu khong duogc gén nhan dugc str dung
dé dy doan cac dau ra chua xac dinh, nghia 1a
kham pha dir liéu vé cdc mau hodc cum chua
dugc xac dinh trude day (Tsoi, 2021). Trong
moi truong cham soc stre khde, cac cong cu Al
nay co6 kha nang du doan, chan doan, dé xuit
phac dd diéu tri ciing nhu kham pha mdi quan
hé ¢6 y nghia giira cac bo dir liéu phirc tap dé
nang cao chat lugng chim séc ca nhan hoa.

2.2. H¢ thong phat hién va canh bao
som

Trong nghién ctru cia Simon Nagel va
cong sy (2017) da chirg minh rang hé thong
hd tro bdi thuat toan ML tu dong co thé cung
cap két qua tuong duong véi cac chuyén gia
trong viéc dién giai hinh anh CT dau cho céc
truong hop dot quy cip tinh (Nagel, 2017).
Ngoai ra, Al ciing rat hitu ich trén nhitng bénh
nhan dén khoa cap ctru v6i nghi ngd mac hoi
chtng vanh cap. Nghién ctru vao nam 1991 da
chira ré'mg mot mang ludi than kinh duoc dao
tao co thé xac dinh dugc nhdi mau co tim tir
dir liéu 1am sang trén 331 bénh nhan véi biéu
hién dau nguc vo1 do nhay va do dac hi¢u cao
(d6 nhay 0,97, d¢ dac hi¢u 0,96). Cac nghién
ctru tiép theo da cung cip bang chimg chi ra
hiéu qua cua ML trong chan doan hoi chimg
vanh cap, véi dudng cong ROC tuyét voi trén
hon 6000 bénh nhan, dem lai loi ich 10 rang
cho quy trinh chan doan va diéu tri. Mot s6
nghién ctru lam sang da thu nghiém viéc ap
dung h¢ théng canh bao som dua trén ML, va
két qua cho thay sy suy giam thiéu ha huyét
ap trong qua trinh phau thuét so véi cham soc
tiéu chuan (Wijnberge, 2020). AI da kich hoat
mot cude cach mang k¥ thuat s day hira hen
trong viéc du doan ruii ro bénh tim mach. Tuy
nhién, dé thuc sy tan dung duoc tiém nang
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cia Al trong y hoc tim mach can phai ddi
mit véi nhitng thach thic, bao gdm viée cai
thién tinh dé hiéu va kha niang nhan rong cua
mo hinh, cung vai viée xu ly dir liéu khong
phu hop va dam béo tinh dang tin cay cta két
qua dy doan. Mic du van con d6 nhiéu thach
thirc, nhung tiém ning cua Al trong viéce cai
thién chdm soc strc khoe tim mach 1a khong
thé phii nhan, va sy tién b dang dién ra hang
ngay trong linh vuc nay.

2.3. Siéu am tim

Siéu 4m tim van 1a phuong thirc hinh
anh chiém vu thé dé danh gia kip thoi va hiéu
qua vé cdu tric va chirc nang cua tim. Siéu
am tim khong chi phu thudc vao ky nang
thu nhan hinh anh ma vi¢c giai thich siéu
Am tim van mang tinh chi quan cao (Yoon,
2021). C6 rat nhiéu khia canh trong siéu 4m
tim da bi anh hudng boi Al va cac ung dung
duya trén AL Nhitng budc tién méi niy c6 thé
cai thién viéc giai thich, tiéu chuin hoa va
quy trinh lam viéc thong qua dinh luong tu
dong, xac dinh cac dic diém bénh 1y (bénh
van tim, regional wall motion abnormalities,
cardiomyopathies). Al htra hen s& giai thich
dugc siéu am tim vi n6 c6 kha nang phan tich
va trich xuat thong tin ma ngudi quan sat khong
dé thay (Lopez-Jimenez, 2020). Vi dy, viéc
danh gia sy khong binh thuong trong chuyén
dong cua thanh tim (Regional wall motion
abnormalities - RWMAs), dua trén gidi thich
truc quan vé endocardial excursion va do day
cua co tim, la chu quan va phu thuge nhiéu vao
kinh nghiém. Sy phat trién ctia mot md hinh
phan loai mot cach khach quan rat duoc ky
vong s€ cdi thién viéc phat hién RWMAS trong
thuc hanh 1am sang. Trong mot nghién ctu
gan day ctia Kusunose K va cong su (2020),
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chan doan ty dong RWMAs bang thuat toan
dua trén DL cho thr?iy do chinh xé4c chan doan

trong duong véi danh gia dugc dong thuan
tur cac chuyén gia (Kusunose, 2020). banh
gia RWMAs bang Al c6 thé khong can thiét
dbi v6i cac chuyén gia. Tuy nhién, sy sin cd
cua mot danh gid khach quan va dinh luong
vé RWMA, khong c6 18i ctia ngudi quan sat,
n6 hd tro rat nhidu khi xét dén kha ning tang
quy trinh lam viéc trong thuc hanh 1am sang.
Néu nhitng mé hinh nay c6 thé duogc cai thién
bé’mg cach str dung mot doan hé 16n hon, cac
ung dung lam sang s€ khong chi gidi han &
siéu 4m tim luc nghi ma con c6 thé duoc mé
rong sang siéu 4m tim ging stc.

Rao can dang ké nhét ddi véi su tién bod
ctia cac Gmg dung Al trong siéu am tim 12 thiéu
b dit lidu 16m sidu Am tim, cong khai c6 sdn va
duoc ch thich rd rang dé dao tao (Kusunose,
2021). Mic du cac bo dir liéu nho c6 thé du
dao tao cac thuat toan Al trong moi trudong
nghién ctru, nhung cac b dit liéu 16n rat can
thiét dé dao tao, xac nhan va thir nghiém cac
tmg dung AI thuong mai. Cac t6 chirc cham
soc suc khoe luu trit mdt Iuong 16n dir liéu
siéu &m tim c6 thé khai théc dé ddo tao thuat
toan Al, dir li¢u thuong dugc luu trir tai may
chu tai chd, an toan nhung han ché kha ning
chia sé dit liéu voi t6 chirc khac. Ngay ca khi
c6 san mot tap dit liéu 1on siéu 4m tim dé dao
tao, nd c6 thé khong st dung duoc vi hau hét
cac tap dit liéu khong duoc quan 1y, sip xép,
an danh hogc chu thich thich hop va hiém khi
dugce lién két voi chan doan thuc té co ban
(Wang et al., 2020).

Muc tiéu cudi cung cua tmg dung Al
trong si€u am tim la tuy dong hoa toan bo qua
trinh phan tich hinh anh si€éu am tim. Mot khi

viéc phan tich hinh anh tr dong tré nén dang tin
cay, quy trinh lam viéc trong phong thi nghiém
clia siéu Am tim 1am sang sé& thay d6i hoan toan.
Trong khi chuyén gia hién danh phan 16n thoi
gian dé trich xuét cc thong so tir hinh anh va
tich hop ching trong dau dé dua ra chan doan
thi phong thi nghiém si€u am tim trong tuong
lai s& ty dong trich xuét tat ca cac thong sb c6
lién quan va dua chung truc tiép vao cac thuat
toan chan doan dé hd trg ra quyét dinh. Céac
ung dung cua Al trong siéu am tim dugc du
doan rang sé& tic dong dén viéc cham soc sirc
khoe ctia bénh nhan va mot twong lai rat déng
dé cho doi tir cac nghién ctru 14m sang chimg
minh n6 cai thién va tdi vu chi phi.
2.4. Tim mach hat nhan

Trong 50 nam qua, linh vyc hinh anh
tim mach hat nhan da phat trién vuot bac, tré
thanh mot phan khong thé thiéu trong thuc hanh
lam sang hién nay va dong vai tro quan trong
trong viéc phat hién, phan tang nguy co va lua
chon diéu tri cho bénh nhan di biét hoac nghi
ngo méc bénh tim mach (Garcia et al., 2023).
SPECT-MPI 13 k§ thuat khong xam 1an duoc
thuc hién rong rai nhat dé phat hién bénh dong
mach vanh (Coronary artery disease — CAD).
CAD la nguyén nhan hang dau giy ti vong va
bénh tat trén toan thé gid1 va nd ¢o lién quan
dén ganh nang kinh té dang ké. Trong dan s6
gia, da bénh tat, viéc phat trién cac phuong
tién chan doan CAD dang tin cdy, nhat quan,
rti ro thap, khong xam l4n ngay cang trd nén
quan trong. Gan day hon, viéc dwa phuong
phap chup cit 16p phat xa positron (Positron
Emission Tomography - PET) vao moi truong
lam sang voi kha nang dinh luong luu lugng
mau tuyét ddi ctia co tim di cho thay chat
lugng hinh anh duogc cai thién, giam lidu brc



xa va gia tri chan doan va tién lugng cao hon.
Trong nghién clru ciia Ramon va cfng su da
chitng minh tinh khd thi ctia viéc khir nhiéu
trong chup anh tudi mau co tim (myocardial
perfusion imaging — MPI) véi SPECT liéu thap
bing DL. Nhom nghién ctru 4p dung phuong
phap hoc c¢6 giam sat dé hudn luyén mang ludi
than kinh bang cach str dung céc cip hinh anh
thu duoc tir viéc dung lidu day du va liéu thap

Normal

OSEM full dose
OSEM J dose

1/8
1/16
CNN | dose

1/8
1/16
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trén cung mgt bénh nhan. Nghién ctru danh gia
dau ra la phat hién khiém khuyét tudi mau &
mot s6 muc lidu giam lién tiép (1/2, 1/4, 1/8,
1/16 liéu day du). Két qua nghién ctru chi ra
rang, hinh anh duoc khir nhidu bang DL sir
dung 1/16 liéu ddy du ma khong 1am mat di
d6 chinh xac chan doan trong SPECT-MPI
(Ramon et al., 2020).

Abnormal

Hinh 1. Két qua tir k§ thuit khir nhiéu dya trén DL cho SPECT MPI liéu thap
(Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10043081/)

Mot irng dung khac cua Al vao tim
mach hat nhan la phan doan hinh anh (Image
segmentation). Phan doan thét trai (left
ventricular - LV) chinh xac 14 rat quan trong
dé danh gia dang tin cy vé tudi mau va chirc
ning co tim. Nhiéu thuat toan phan doan LV
trude day da dugce dé xuat bang cach sir dung
phan tich thong thuong cho viéc nay. Tuy
nhién, nhiing tién bo cong nghé ML va DL gan
day da lam tang thém d¢ manh mé cua phan
doan LV. Mot thuét toan kiém soat chét luong

d3 duoc phat trién dé danh gia cac duong vién
thu dugc mot cach tyr dong va phat hién 16i phan
doan. Cac tmg dung dwa trén thuat toan ML gan
day da duogc str dung dé trién khai nhan dang
tu dong mit phang van (valve plane - VP) tir
hinh anh SPECT. M6t nhém khac da tan dung
tiém ning cua DL dé phat trién mot mo hinh
mé ta mat cit biéu mo va ndi tim mac LV tir
hinh anh SPECT. Phuong phap nay duoc trién
khai dudi dang CNN duoc dao tao toan di¢n
tir diu dén cudi véi cac dudng vién LV dugc



cac bac si 1am sang mo ta. Két qua so b trén
56 dbi twong cho thay do chinh xéac tuyét voi
trong danh gia thé tich co tim LV véi sai s6
1,09 £ 3,66% (Wang, 2020).

Chan doan dua trén hinh anh va du doan
két qua c6 thé 1a linh vuc tim mach hat nhan
d3 trai qua nhimg tién bo 16n nhat ké tir nhitng
phét trién cong nghé va phuong phap méi
nhat do k¥ thuat ML va DL mang lai. Trong
cac phuong phap tiép can ban dau dé diéu tra
CAD bang Al, mang lué6i than kinh nhan tao
(artificial neural networks — ANN) da duoc
su dung dé x4c dinh xem c6 thiéu mau cuc bod
hay khong, & mirc d¢ nao va mach vanh nao
c¢6 kha nang bi ton thuong hep bang cach sir
dung mau dir liéu tudi mau co tim lam dau
vao va két qua chup dong mach vanh xam 1an
(invasive coronary angiography (ICA) tuong
{rmg 1am dau ra. Nghién ctru ctia Arsanjani va
cong su (2013) da chimg minh rang mot ky
thuat dya trén ML, trong d6 tich hop cac yéu td
nhu tong murc thiéu hut twdi méau khi géng st
(Total stress perfusion deficit — TPD), nhiing
thay d6i do thiéu mau cuc bd va phan suit tong
mau that trai co thé xac dinh bénh nhan mic
CAD chinh xac hon so véi mo hinh chi c6 TPD
(46 chinh xac chan doan 86% so véi 81%; p <
0,01) (Arsanjani, 2013). Su két hop gitra Al
va CAD doi hoi k¥ nang ky thuat, cong nghé
tién tién va dau tu tai chinh va ngudn lyc dang
ké (Doolub, 2023). AI di tr& thanh mot cong
cu ngay cang quan trong, voi nhitng tng dung
ngay cang mo rong nhanh chéng dbi véi tim
mach hat nhan, diéu quan trong 1 phai danh
gia ché do huan luyén va thir nghiém cling nhur
xem xét tiém ning tmg dung 14m sang. Al ¢
thé cai thién dang ké viéc tai tao hinh anh, c6
kha ning cho phép giam phoi nhiém btrc xa
hodc cai thién chat luong hinh anh. Tim mach
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hat nhan da dugc hudng loi tir vo sb ky thuat
dé thu thap, xu 1y, chan doan, tién lugng va
tao bao c4o hinh anh dang tin cay.

2.5. Pién tim do

Al dang dan bién dién tam do
(Electrocardiography — ECG) thanh cong cu
sang loc va tién lugng manh mé trong thuc
hanh tim mach. ECG la mét phuong phéap [am
sang duogc sir dung dé ghi lai hoat dong dién
ctia tim. Viéc két hgp mang ludi than kinh tich
chap (convolutional neural networks — CNNs)
vao ECG nhiéu bién thé phi tuyén tinh c6 kha
ning lién quan dén nhau c6 thé dugc nhan ra
trong ECG. Do d6, mang ludi than kinh da
duogc str dung dé: nhan ra su hién dién cia réi
loan churc nang tam that trai, phat hién ra su
hién dién cua chung 16i loan nhip tim tham
lang khong xuat hién tai thoi diém xét nghiém,
cling nhu xac dinh sy hi¢n dién cta cac tinh
trang khong lién quan dén tim nhu xo gan.

R6i loan chirc nang tAm thu thét trai (Left
ventricular systolic dysfunction — LVSD) la
mot yéu td nguy co quan trong, gan lién voi
nguy co suy tim ting hon 8 1an va nguy co tir
vong sém ting gan gip doi. Tuy nhién, viéc
chan doan LVSD thuong khé khin do bénh
thuong chi dugc phat hi¢n sau khi bénh nhan
phat trién triéu chtng, thiéu cac phuong phap
san loc hiéu qua. Trong nd luc giam thiéu nguy
co ndy, Al da ndi 1én v6i kha ning phat hién
LVSD ttr dir liéu ECG. Mot cong cu sang loc
tiém nang 1a AI-ECG, duoc phat trién trén co
s0 ECG 12 chuyén dao, nhung ciing c6 thé ap
dung trén tin hi¢u ECG don chuyén dao thu
duoc tir thiét bi deo va di dong. Trong nghién
ctru m&i nhat ciia Akshay Khunte (2023), ho
d3 thanh cong trong viéc phat trién mot chién
luge tién tién dé tu dong hoa viéc phat hién cac
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dAu hiéu tiém an cua bénh tim mach, nhu LVSD
thong qua viéc st dung ECG don chuyén dao
thu duge trén cac thiét bi deo va di dong. Thuat
todn phat trién da thé hién hiéu suit phan biét
an tuong, ngay ca trong diéu kién c6 do nhiéu
cao, lam cho no6 tré thanh mot cong cu ly tuong
cho cac chién lugc sang loc. Diéu déng chi ¥
1a, thuat todn da dugc thur nghiém va xac nhan
trén mot nhoém dan s da dang, v6i hiéu suit
nhat quén giita cdc nhoém nho vé do tudi, gisi
tinh va chung toc (Khunte, 2023). Nhitng két
qua ndy goi 1én tiém nang dang ké trong viéc
mo rong sang loc cac rdi loan cau triic tim LV
dén cac co so c6 tai nguyén han ché, mang lai
loi ich to 16n cho viéc chan doan va diéu tri
sdm cua bénh nhan tim mach.

Bénh nhan co tim phi dai (Hypertrophic
cardiomyopathy — HCM) ¢6 thé dan dén céac
triéu chung hoac dot tir do tim & cac van
dong vién tré. Cac tiéu chi ECG khéc nhau da
duoc dé xuat dé chan doan, nhung khong co
tiéu chuan nao cho thay hiéu qua chan doan
nhat quan. AI ECG la mot cong cu manh
mé dé phat hién HCM, véi d6 chinh xac cao
duoc chimg minh tir nhiéu nghién ctru. Thuét
toan cia Mayo Clinic cho thay & nhiing bénh
nhan c6 ECG phi dai tht trai (left ventricular
hypertrophy — LVH) (AUC 0,95) va ECG binh
thuong bang cach dién giai thi cong (AUC
0,95). Diéu nay ngu y rang thuat toan Al ECG
khong c6 cac dic diém ECG dién hinh lién quan
dén HCM dé chan doan. Diéu quan trong la
AI ECG phan biét hiéu qua cac két qua ‘ECG
binh thuong’, v6i LVH va cac ECG giong LVH
(lién quan dén luyén tap thé thao). Cubi ciing
tiém nang sang loc HCM hiéu qua vé mit chi
phi vi gia tri chan dodn 4m ctia mo hinh van
cao & moi ngudng xac suit (NPV 98-99%)
(Attia, 2021). Viéc trién khai thir nghiém nay
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mot cach thich hop ¢6 thé mang lai sy yén tim
cho bénh nhan, ngin ngira cic cong viéc chan
doan tén kém, khong can thiét lién quan dén
viéc giai thich thu cong va cau hoi hoc bua vé
mat 1am sang gitra hoi chig tim van dong
vién va HCM, gitp cai thién vi¢c st dung céac
ngudn lyc cham soc sirc khoe.

Ciing nhur céc r6i loan di truyén tim khac,
cac hoi chirng r6i loan nhip tim nhu hoi chiing
QT kéo dai (long QT syndrome — LQTS) c6
biéu hién bénh va mirc 46 nghiém trong & cac
ca nhan ngay ca trong cung mdt gia dinh va
mang cung mot dot bién co thé rat khac nhau.
Chan doan cha yéu dua vao kiéu hinh ECG
nén kha ning con ngudi hiéu sai va do ludng
sai 1a rat 16n. Vi 1& 36 ma Al mang dén co hoi
do luong cac dau hiéu chan doan dang tin cay
hon va hon thé nira 13 kha ning chan doan khi
biéu hién khong day du hodc tham chi khong
c6. Vi du tot nhét 1a do khoang QT va chan
doan LQTS, mang ludi than kinh sau (deep
neural network — DNN) da duoc dao tao vé
ECG tir 250.767 bénh nhan, dugc thir nghi¢m
trén 107.920 bénh nhan khac va sau d6 duoc
xac nhan trén 179.513 bénh nhan khac, s
dung kho luu trit ECG cua t6 chtic cac bac si
tim mach doc QTc 1am tiéu chuan vang. Co
su théng nhét chit ché trong bd thir nghiém
giita tiéu chudn vang va gia tri dy doan DNN.
Hon ntra, khi dugc thir nghiém trén nhom bénh
nhan mac bénh tim di truyén trong tuwong lai
bao gdm ca bénh nhan LQTS, DNN ciing hoat
d6ng manh mé khong kém. Déi véi diém gidi
han ctia QTc >500 ms, mdt d4u hiéu chan doan
va rui ro manh mé& vé kha ning xay ra LQTS,
AUC 12 0,97, v6i d6 nhay va do dic hiéu lan
luot 1 80,0% va 94,4%, cho thdy né 1a mot
phuong phap sang loc hiéu qua. Ngay ca khi
QTc binh thuong, LQTS 4n gidu van c6 thé

-54-



duoc phat hién bang phan tich hinh thai song

T trén may vi tinh. DNN da duoc ap dung cho
toan bd ECG trén tat ca cac bénh nhan tir phong
kham bénh tim di truyén (N = 2059) duoc
chan doan LQTS va nhiing ngudi chi kham
sau d6 xuAt vién ma khong dugc chan doan.
Chi riéng khoang QTc da x4c dinh bénh nhan
co LQTS va QTc <450 ms so voi bénh nhan
khong c6 LQTS c6 AUC 1a 0,741. Thuat toan
Al da tang AUC 1én 0,863 va cling phan bi¢t
cac phan nhom di truyén ciia LQTS, mang lai
tiém nang trd thanh mot cong cu hudng dan
danh gia trong phong kham (Attia, 2021). Tém
lai, AT ECG c6 kha nang do va phat hién cac
dau hiéu ECG d6i véi bénh co tim va hoi chimg
roi loan nhip tim, mdt cach tu dong va hi¢u qua
bao gdm ca viéc sir dung thiét bi ECG di dong.

3. KET LUAN

Al trong y hoc tim mach van con ¢ giai
doan dau va van con mot s6 van dé can dugc
giai quyét. Nhin chung, sy ra doi cia Al 1a mot
su tro gitp tuyét voi cho cac chuyén gia tim
mach. N6 c¢6 kha nang ty hoc thong qua céc
tap dir liéu 16n dé giai quyét cac van dé phirc
tap vé mdi quan hé trong cac bo dir liéu 16n
dé kham phé trang thai sinh 1y bénh va phat
trién cac mo hinh dy doan. Tuy nhién AI kho
c6 thé thay thé chuyén mon ctia con ngudi.
Thay vao d6, cac chuyén gia s€ nhan dugc sy
hd trg dang ké tir cong nghé nay, dicu d6 giup
giam dang ké thoi gian danh cho viée trich
xuat va tich hop dir liéu nham gitp hé thong
cham soc stc khoe bén vimg hon.

TAI LIEU THAM KHAO

[1] Amisha, Malik P, Pathania M, Rathaur V K,
(2019), “Overview of artificial intelligence
in medicine”, J Family Med Prim Care, 8
(7), pp- 2328-2331.

[2] Arsanjani R, Xu'Y, Dey D, Vahistha V, et al,
(2013), “Improved accuracy of myocardial
perfusion SPECT for detection of coronary
artery disease by machine learning in a
large population”, J Nucl Cardiol, 20 (4),
pp. 553-562.

[3] Attia Z I, Harmon D M, (2021),
“Application of artificial intelligence to
the electrocardiogram™, 42 (46), pp. 4717-
4730.

[4] Chaikijurajai T, Laffin L J, Tang W H
W, (2020), “Artificial Intelligence and
Hypertension: Recent Advances and Future
Outlook™, Am J Hypertens, 33 (11), pp.
967-974.

[5] Doolub G, Mamalakis M, (2023), “Artificial
Intelligence as a Diagnostic Tool in Non-
Invasive Imaging in the Assessment of
Coronary Artery Disease”, 11 (1), pp.

[6] Garcia E 'V, Piccinelli M, (2023), “Preparing
for the Artificial Intelligence Revolution
in Nuclear Cardiology”, Nucl Med Mol
Imaging, 57 (2), pp. 51-60.

[7] Krittanawong C, Zhang H, Wang Z, Aydar
M, et al, (2017), “Artificial Intelligence
in Precision Cardiovascular Medicine”, J
Am Coll Cardiol, 69 (21), pp. 2657-2664.

[8] Kusunose K, (2021), “Steps to use artificial
intelligence in echocardiography”, J
Echocardiogr, 19 (1), pp. 21-27.

[9] Kusunose K, Abe T, Haga A, Fukuda
D, et al, (2020), “A Deep Learning
Approach for Assessment of Regional
Wall Motion Abnormality From
Echocardiographic Images”, JACC
Cardiovasc Imaging, 13 (2 Pt 1), pp. 374-
381.

[10] Lopez-Jimenez F, Attia Z, Arruda-Olson



A M, Carter R, et al, (2020), “Artificial
Intelligence in Cardiology: Present and
Future”, Mayo Clin Proc, 95 (5), pp. 1015-
1039.

[11] Nagel S, Sinha D, Day D, Reith W, et

al, (2017), “e-ASPECTS software is non-
inferior to neuroradiologists in applying the
ASPECT score to computed tomography

scans of acute ischemic stroke patients”,
Int J Stroke, 12 (6), pp. 615-622.

[12] Ramon A J, Yang Y, Pretorius P H, Johnson

K L, etal, (2020), “Improving Diagnostic
Accuracy in Low-Dose SPECT Myocardial
Perfusion Imaging With Convolutional
Denoising Networks”, IEEE Trans Med
Imaging, 39 (9), pp. 2893-2903.

[13] Tsoi K, Yiu K, Lee H, Cheng H M, et

al, (2021), “Applications of artificial
intelligence for hypertension management”,
J Clin Hypertens (Greenwich), 23 (3), pp.
568-574.

[14] Wang T, Lei Y, Tang H, He Z, et al, (2020),

“Alearning-based automatic segmentation
and quantification method on left ventricle

in gated myocardial perfusion SPECT
imaging: A feasibility study”, J Nucl
Cardiol, 27 (3), pp. 976-987.

[15] Wijnberge M, Geerts B F, Hol L,

Lemmers N, et al, (2020), “Effect of a
Machine Learning-Derived Early Warning
System for Intraoperative Hypotension
vs Standard Care on Depth and Duration
of Intraoperative Hypotension During
Elective Noncardiac Surgery: The HYPE
Randomized Clinical Trial”, Jama, 323
(11), pp. 1052-1060.

[16] Willemink M J, Koszek W A, (2020),

“Preparing Medical Imaging Data for
Machine Learning”, 295 (1), pp. 4-15.

[17] Yoon Y E, Kim S, (2021), “Artificial

Intelligence and Echocardiography”, 29
(3), pp. 193-204.

[18] Khunte A, Sangha V, Oikonomou E K,

Dhingra L S, (2023), “Detection of left
ventricular systolic dysfunction from
single-lead electrocardiography adapted
for portable and wearable devices”, 6 (1),
pp. 124.



