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Tém tht

Nghién ctru vé tng dung tri tué nhén tao trong doc anh X-quang nham hd tro tim soat Nhan 19/10/2025
bénh lao phdi di dugc thyc hién tai Bénh vién Chg Ry, nham xac dinh hiéu qué cta Pugc duyét 06/01/2026
Al trong chan doan lao Rhéi' Phuong phap nghién ctu str dung phan mém Al dl..’l’a tréﬁn Cong bd 28/01/2026
hai thuat toan hoc sau trién khai theo mang no-ron tich chap: tu dong phat hién nét phoi
va ty dong canh bao lao phéi. Céc thuat toan duoc huin luyén trén bo dir liéu 1on tir
Bénh vién Dai hoc Quéc gia Seoul va cic co s0'y té khac. Két qua cho théy, hiéu qua
ctia chin doan cta Al vuot troi so voi nhidu bac si chin doan hinh anh, thuét toan dat
diem AUROC 0,91 (phat hién nét phoi) va 0,988 (canh béo lao phoi), véi do dac hidu Ty khoa
95,2 % va do nhay 80,7 %. H¢ thong Al da xur 1y 9 660 ca X-quang, ho trg phat hién 46 i
ca nghi ngd lao phdi. Viéc ung dung thuc tién Al trong méi trudng chup X-quang tan ~ Lao phai,
suét cao, hd tro phat hién ton thuong nho kho6 nhan biét, nang cao chét luong chan doan, tri tu¢ nhan tao,
giam sai sot, han ché chi dinh bd sung nhu xét nghi€ém dom hoéc chup cat 16p vi tinh, TB Al hoc sau.
tir d6 giam chi phi, thoi gian va lidu phong xa cho bénh nhin, mé ra tiém ning téi vu
hoa quy trinh sang loc bénh lao phdi tai Viét Nam.
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1 Pt van @é bd sung dé 1am rd hon tinh trang. Thong ké cho thay c6
khoang tir 19 % dén 26 % bénh phdi bi bo s6t do bac si
khong nhan ra nét phdi trong 1an diu xem anh X-quang
cua bénh nhan [1, 2]. Chi dinh chyp thém CT co6 thé
lam gidm ty 1€ sai sot, tuy nhién mat trai ctia CT 1a bénh

Trong cong tac kham chira bénh cua nganh y té, chup
X-quang 16ng nguc 1a mot phuong phap dé tam soat
bénh lao phéi. Sau khi c6 két qua chup, cac bac si chin

dodn hinh anh s thyc hi¢n vi¢e doc anh X-quang d¢ . ' i chiu them lidu tia X tir 50 dén 100 1an cao

tim céc bénh 1y vé phoi. Dy 1a mdt cong viée phic tap, hon so v6i chup X-quang phdi binh thuong [3, 4]. Vi

doi hoi kinh nghiém va chuyén mon cao cua can b T VI \ 2
PR & ; 4 \ s Y vay céc gidi phap k¥ thuat co thé tang hiéu qua cho chan
té. Néu s0 luong anh X-quang can doc qué nhiéu, hay

. O ) ] doan tur hinh anh X-quang dang nhén dugc sy quan tim
noéi cach khac 1a thoi gian danh cho viéc doc anh X-

FE rat 16n cta cong dong y hoc.
quang qua ngan s€ co thé dan tdi cac sai sot, bo 16 cac

dau hiéu bénh ly. Trong truong hgp c6 nghi ngd bénh
1y, chi dinh chup cit 16p dién toan CT (Computed

Theo nghién ctru ctua Harvard Medical School: liéu
hiéu dung trung binh ctia mdi lan chup X-quang nguc

) , ; la khoang 0,1 mSv, trong khi chyp CT nguc lidu hiéu
Tomography) 1a mgt cong viéc co thé xem xét thuc hién
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dung trung binh 1€n t&i 7 mSv, ¢6 nghia 1a bénh nhan
phai chiu muc phong xa tia X gép 70 1an [5].

Cung voi sy phét trién nhanh chéng cta cong nghé
thong tin, tri tu¢ nhan tao Al (Artificial Intelligence)
dang dugc nghién ctru va ing dung ngay mot nhiéu hon
trong linh vuc y t&. Di vi bai toan doc dit liéu anh X-
quang, thuat toan hoc sau (deep learning) trong Al dang
dan tro thanh cong cu manh mé hd tro cho céac bac si
trong chan doan va diéu tri. Thut toan hoc siu dua trén
bo dir liéu mau chuén véi sd luong 16n, viéc xir Iy bd
di liéu anh X-quang dugc thyc hién trén mo hinh mang
no-ron tich chap CNN - Convolutional Neural
Network. Mot sb kién tric CNN phé bién trong thuét
toan hoc siu dang phat trién hién nay bao gdm:
ImageNet, LeNet, AlexNet, ZFNet, GooglLeNet,
VGGNet, ResNet.

Hiéu suét cta thuét toan hoc siu ¢ thé duoc danh gia
bang cach tinh toan mot sé chi s nhu ty 1¢ phan loai
dang TPR (true positive rate), ty 1¢ phan loai sai FPR
(false positive rate), dudong cong ROC (receiving
operating curve), dién tich dudi dudong cong AUROC
(area under the alternative free-response ROC curves),...

2 Pbi twong va phuong phap nghién ciru

2.1 Péi tugng

Nghién ctru dugc trién khai tai Khoa Kham xut canh,
Bénh vién Chog Réy, véi di liéu tr 9 660 ca chyp X-
quang 10ng nguc chup thang sau trudc Postero-Anterior
(PA) tir ngay 7/2/2022 dén 5/8/2022. Toan bd anh X-
quang c6 chat luong ddng nhét, sinh anh trén cting mot
hé thong bao gdm may X-quang FDR Smart X 528 va
tAm nhan anh DR — FDR Devo II G35.

Nghién ciru nay tap trung chu yéu vao viéc danh gia
hiéu qua ctia mo hinh tri tué nhan tao Al trong viéc hod
trg chan doan bénh lao phdi thong qua hinh anh X-
quang, khong bao gém phan tich chi tiét vé dic diém
nhan khiu hoc hodc dan s hoc trén dit liéu bénh nhan.
Quyét dinh loai trir cic phan tich nhu véy la ¢6 chu y
va phu hgp v61 muc tiéu ctia nghién cuu nay, uu tién
xem xét vé hiéu suat k¥ thuat ctia mo hinh AI va kha
ning ung dung cua no trong thyc tién 1am sang. Viéc
két hop phan tich nhan khau hoc, mic di ¢6 gia tri trong
mot s6 bdi canh nhat dinh, ndm ngoai pham vi ciia
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nghién ctru nay va khong anh huong truc tiép dén viée
danh gia hi¢u suit chan doan cua Al Ngoai ra, tinh
khong ddng nhat cua tap dir liéu, dugc lay tir moi
truong lam sang thuc té, duoc coi la dai dién cho dan
sO thuong duge sang loc X-quang nguc dé phat hién
bénh lao phoi. Do d6, két qua phan dnh kha ning khai
quéat hoa cia mo hinh Al trén nhiéu truong hop khac
nhau, ngay ca khi khong phan tang rd rang theo cac yéu
t6 nhan khau hoc. Cac nghién ciru trong tuong lai co
thé kham pha sau hon céc yéu t6 nhan khau hoc, nhung
nhitng phan tich ndy nim ngoai myc tiéu chinh ciia
nghién ctru hién tai.

Bo dit liéu huin luyén thuét toan tham khao tir Bénh
vién Pai hoc Qudc gia Seoul (SNUH) va cic co o'y té
khac, bao gdm:

Phat hién not phoi: 43 292 anh X-quang (34 067 binh
thuong, 9 225 bat thuong) tir SNUH (2010-2015), chia
thanh huén luyén (42 092 anh), diéu chinh (600 anh), va
danh gia ndi bo (600 anh). DT liéu danh gia ngoai tur 4
co s&'y t& (SNUH, Boramae, Trung tim Ung thu Qudc
gia, va Pai hoc California San Francisco) vdi 693 anh.
Canh bdo lao phéi: 60 989 anh X-quang (54 221 binh
thuong, 6 768 lao phdi) tir SNUH (2010-2016), chia
thanh huan luyén (60 089 anh), diéu chinh (450 anh), va
danh gia ndi b (450 anh). Dit liéu danh gia ngoai tir 4
o sO'y té va 2 ngudn mé tir Thu vién Y t& Qudc gia My.
2.2 Phuong phap

Hai thudt toan hoc sau dya trén mang no-ron tich chap
dugc st dung bao gdm:

a) Thudt toan phat hién not phcfi dua trén mo hinh
“Deep residual learning” véi 25 16p va 8 két ndi tat. Dix
lidu dau vao 1a hinh anh X-quang k¥ thuat sé v6i thang
ddé xam (muc cuong do tia X) cua tirng pixel trén hinh
anh, dau ra 1a vi tri va bién dang cta ndt phdi trén hinh
anh X-quang. Mo hinh st dung hoc sau ban giam sat,
v6i bo dit liéu hudn luyén bao gém téng s6 8 625 hinh
anh X-quang gan nhin bat thuong, ¢6 3 213 hinh anh
(chiém 37,2 %) duoc cha thich cu thé vé ndt phdi, bao
gbm toa do va thang do xam cua timg pixel trén ndt
phéi. Tién xtr 1y bao gdm phan doan phdi, diéu chinh
do sang va kich thuée ngau nhién. Thuat toan duoc
danh gia bang dudong cong ROC, dién tich dudi duong
cong AUROC. Céc hinh anh ndt phdi duoc danh gia
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bang diém figures of merit (FOMs) tir phan tich dic
diém ghi nhan phan hoi tu do jackknife alternative free-
response receiver-operating characteristic analysis
(JAFROC), twong tng véi xac suat ton thuong thuc su
dugc dénh gia cao hon cac ving khong ton thuong ddi
chiéu trén hinh anh X-quang binh thudng, sir dung phan
mém MedCalc va JAFROC version 4.2.1.

b) Thudt todn canh bdo lao phéi ciing st dung md hinh
CNN véi 27 16p, 12 két ndi tat, bao gdbm 16p phén loai
va 16p xac dinh vi tri ton thuong. Pau vao gom c6 dit
liéu huén luyén (53 621 anh binh thuong va 6 468 anh
lao phoi), dir liéu diéu chinh (300 anh binh thudng va
150 anh lao phoi), dit liéu dénh gid (300 anh binh
thuong va 150 anh lao phoi). Tién xir Iy bao gdm phan
doan phdi, va diéu chinh ngiu nhién (d6 sang, twong
phan, 14t ngang, cat, xoay). Dau ra 1a xac suat lao phoi
(tir 0 % dén 100 %) va vi tri ton thuong theo dang ban
dd nhiét. Thuat toan dwoc danh gia bing AUROC va
AUAFROC v¢é kha ning xac dinh mirc d¢ bat thudng —
x4c sudt bj lao phéi. Viéc gén nhan duoc thuc hién bdi

cac bac si X-quang (c6 7 nim dén 14 nim kinh
nghiém), tham chiéu CT dé dam bao d6 chinh xac. Hiéu
sudt thudt toan dugc so sanh véi 18 bac si (4 nhom:
khong chuyén, bac si X-quang, bac si X-quang cé
chung chi, va chuyén gia 10ng nguc).

3 Két qua

3.1 Thuat toan phat hién ndt phoi

AUROC dat 0,91, vuot 16/18 bac si; JAFROC dat
0,885, vuot tat ca bac si.

Do dac hi¢u cua thuat toan dat t6i 95,2 % ngay cd &
muc diém 1, trong khi van dam bao d6 nhay 80,7 %
(96/119) — twong tng voi d6 nhay cua cac bac sila 70,4
% (1507/2142).

Ty 1¢ duong tinh gia: 0,30 % (so v6i 0,25 % cua béc si).
Hiéu qua phat hién ndt phdi theo d6 16 nét trén hinh anh
t6n thuong (thang 5 diém): Al vuot troi & cac mirc thip
(dac biét mirc 1-2, kha nang bat thuong (50-70) % hoac
dudi 50 %), chi tiét theo Bang 1.

Bang 1 So sanh kha niang phat hién nét phoi ciia Al véi cac bac si

- (s | Bac si X quang co A
I?Q ro BaAc o bmh}h“fm & Bac si X quang chirng chi cong B‘ac STX quang ('Eu’qcx
nét clia fren khong chuyén sau vé \ A on  raas dao tao chuyén sau vé
. Al phat hién L. (6 nguwoi) nhén cia Hi X X L.
hinh : X quang (3 nguoi) i . t . long ngwe (4 nguoi)
. 2 . Nhom B quang (5 nguoi) .
anh ton Nhom A . Nhom D
thuon Nhém C
wong Ty 18 %|Theo s6 ca| Ty 1¢ % | Theo sé ca | Ty 1é % | Theo s6 ca [Ty 1é %| Theo s6 ca | Ty 18 % | Theo sb ca
5 100 45/45 99,3 134/135 99,6 269/270 99,1 223/225 100 180/180
4 100 29/29 65,5 57/87 85,6 149/174 91,7 133/145 94,8 110/116
3 56,7 17/30 23,3 21/90 51,7 93/180 50,0 75/150 49,2 59/120
2 30,4 7/23 8,7 6/69 17,4 24/138 14,8 17/115 17,4 16/92
1 12,5 2/16 4,2 2/48 3,1 3/96 0 0/80 0 0/64

Ghi chii: theo 5 mirc d ré nét cuia cdc not phoi trén hinh dnh X quang (theo ty Ié (%), s6 ca duwgc phdt hién trén tong so)

Dé danh gia vé y nghia thong ké, xac sudt chinh xac p-value cia t6 hop dit liéu dugc tinh toan theo Fisher's exact
test (voi ¢& mau < 5) va Chi-square test (véi ¢& mau > 5), voi két qua thé hién trong Bang 2.

Bang 2 Két qua kiém dinh danh gia vé hi¢u suat Al so sanh vdi cac nhom bac si

23,3 %)

Khong khac biét

Khong khac biét

Capdo | g, anh AT véi Nhém A Sosanh AIV6i | g ihh AT véi Nhém C|So sanh AT véi Nhém D
ro nét Nhom B
5 (R3 net p = 1,000 (Fisher's exact) Khong |p = 1,000 (Fisher's exact) |p = 1,000 (Fisher's exact) |p = 1,000 (Fisher's exact)
nhat) |khac biét (ca hai gan 100 %) Khoéng khac biét Khong khac biét Khong khac biét
p = 0,00005 (Fisher's exact) Co |p = 0,029 (Fisher's exact) | _ S _ . ,
4 |khdc biét (AI tdt hon: 100 % so |C6 khac biét (A t6t hon: pKhA%ZiLQF‘S?g s exact) pthI’;é(l’f}’l;F‘s?ir s exac)
Vi 65,5 %) 100 % so v6i 85,6 %) ong Khac bie ong khac bie
p = 0,002 (Chi-square) C6 khac | _ . _ . _ .
3 biét (AT tot hon: 56.7 % so véi p = 0,756 (Chi-square) |p = 0,641 (Chi-square) |p = 0,596 (Chi-square)

Khong khac biét
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Cép dd

. s So sanh AI véi Nhom A
ro nét

Nhém B

So sanh Al voi

So sanh AI véi Nhom C | So sanh Al véi Nhom D

p = 0,025 (Chi-square) C6 khac
2 biét (Al tot hon: 30,4 % so véi

p = 0,237 (Chi-square)

p = 0,132 (Chi-square) [p = 0,268 (Chi-square)

(M& nhét)|khac biét Khong khac bigt

8.7 %) Khong khac biét Khong khac biét Khong khac biét
_ S o _ S p = 0,026 (Fisher's exact) |p = 0,038 (Fisher's exact)
1 p = 0,258 (Fisher's exact) Khong |p = 0,148 (Fisher's exact) C6 khic biét (A tot hon: |C6 khac biét (AT tét hon:

12,5 % so v&i 0 %) 12,5 % so vé&i 0 %)

Két qua cho thiy sy khac biét co y nghia thong ké chu
yéu xay ra khi hinh anh kém rd nét, nghia 1a AI hd tro
t6t hon trong truong hop kho. Khéng c6 trudng hop nao
bac si vuot troi Al mdt cach co y nghia.

3.2 Thuat toan canh bao lao phdi

AUROC dat 0,988, AUAFROC dat 0,977 (CI 95 %).
Twr 9 660 ca chup tai Bénh vién Cho R?ly, AIhd tro phat
hién 46 ca nghi ngo lao phdi.

Trong 430 ca danh gia chi tiét, AI ghi nhan 15 ca diém
TB > 50 % (3 ca duong tinh gia, ty 1€ 20 %) va 363 ca
diém TB < 10 % (3 ca 4m tinh gia, ty 1& 0,83 %).
Ngoai ra, trong qua trinh 4p dung tai Khoa Kham xuat
canh Bénh vién Cho Rﬁy ¢6 2 ca dién hinh ma hé théng
Al bi nham 1an:

Trwong hop I: nham 13n nam v nén Al danh gia diém
50 % TB. Nguyén nhan: do sy bat d6i ximg 2 bén ntiim
Vi, va bén trai mo hon so voi bén phai nén gay ra nham
14n cho thuat toan nhan dang (Hinh 1).

Hinh 1 Al nhim I4n hinh anh nam va
Nguon: dit liéu anh X-quang cta
Khoa Kham xuét canh, Bénh vién Cho R?ly

Truwong hop 2: anh chup X-quang cho thay c6 d6 mo
tuyén tinh ving phdi phia trén bén phai, tuy nhién Al
da bo qua. Nguyén nhan do Al nhim 14n véi mot s6 dau
hi€u ctia mach méu (Hinh 2).

Dé giai quyét van dé bo sot nay, co thé didu chinh hé
théng AI dé giam Operating Point (ngudng x4c dinh do
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nhay/ d dac hi€u) cta thuét toan nho lai, tuy nhién sé
lam ting kha ning bi dwong tinh gia (Hinh 3). Dic diém
nay dang tiép tuc dugc nhom phat trién thuat toan xem
xét cai thién dé nang cao hiéu suit cia mo hinh AI ma
khong lam tang ty 1€ duong tinh gia.

7

Hinh 2 Al nham I4n hinh 4nh mach méu
Ngudn: dit liéu anh X-quang cia
Khoa Kham xuét canh, Bénh vién Chg Riy

<% >

15 20 25 30 35 40 45

High Specificity
More likely FN cases

High Sensitivity
More likely FP cases

Hinh 3 Thay ddi nguong xac dinh do nhay/
do dac hiéu

4 Thao luan

Str dung Al da gitip ting hiéu qua chan doan bénh phoi
thong qua tu dong phéan tich hinh anh X-quang k¥ thuat
sb, dac biét & moi truong chup X-quang tn suét cao
(hon 200 ca/ngay/may). Al gitup han ché chi dinh chup
thém céc tu thé khac sau khi da chup PA, han ché chup
CT, nhu vay s€ giam lidu phong xa cho bénh nhan. Tai
cac thoi diém dong bénh nhan, cic ca chup thuc hién
lién tiép, thi ung dung Al s& giup bac si chin doan
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nhanh hon va chinh x4c hon, han ché tdi da viée bo 15
cac ton thuong nhé kho nhan ra khi xem lan dau trén
anh chyup X-quang phdi. Al giup nang cao chat lugng
chan doan kha nang lao phoi, giam thiéu chi phi va thoi
gian cho cac chi dinh b6 sung dé xac dinh lao phdi. Al
hd trg phat hién ton thuong nho, giam sai sot so véi bac
si, didc biét v6i ndt phoi khé nhan biét. Nham 1an cta
Al (nim vii, mach mau) c6 thé dugc cai thién bang diéu
chinh ngudng hodc bo sung dit liéu huan luyén.

Khoa Kham xuét canh cua Bénh vién Cho Ray bét dau
ung dung tri tu¢ nhan tao Al, dya trén 2 thudt toan hoc
sau nham hd tro phat hién ndt phdi va tam soét lao phoi
dd néu trén, tr ddu nam 2022. bay 1a noi c6 mat do
chup va doc anh X-quang phdi kha cao, c6 thé 1én t6i
200 ca trén 1 may chup mdi ngay. Thong ké tir ngay
7/2/2022 dén ngay 5/8/2022, da c6 tong cong 9 660 ca
chup phdi (da loc dé chi thong ké véi cac ca chup PA)
dugc xtr Iy bang Al tai Khoa Khdam xuit canh Bénh
vién Cho Riy, hd tro tt cho hoat dong chan doan cua
cac y bac si.

Trong quy trinh doc két qua X-quang, hé théng Al s&
dua ra diém danh gia kha niang TB (lao phdi) theo ty 18
tir 0 % dén 100 % — dong thoi c6 hién thi khoanh ving
cac khu vuc nghi ngo TB trén hinh énh X-quang. Hinh
anh Al xir I s& hién thi mirc 6 diém TB theo danh gia
ctia Al bang mau sic ting dan tir xanh, vang, cam, dén
d6, mau sic cang vé phia do thi diém TB cang cao, dua
vao d6 cac bac si c6 thé tap trung vao cac khu vuc Al
dang khuyén cao dé tranh bi bo sét dau hiéu bénh.
Trong tong cong cac két qua thuc hién danh gia co tat
ca 430 ca chup dugc xtr Iy boi Al da dugc cac bac st
thuc hién doc anh X-quang dé 1am béo cdo trén phﬁn
mém thong ké, trong d6 tong s6 ca dugc cac bac si danh
gia c6 kha nang bi TB 1a 46 ca. Trong 430 ca chyp, h¢
théng Al cho diém TB trén 50 % c6 tong s 15 ca, tuy
nhién trong 15 ca d6 c6 3 ca dugc bac si danh gia binh
thuong, twong duong véi ty 1& duong tinh gia 20 %. S6
lugng ca Al cho diém TB dudi 10 % la 363 ca, trong
d6 c6 3 ca dugc bac si doc anh danh gia ¢6 kha nang bi
TB, am tinh gia 0,83 %.

Mic du con ton tai mot vai van dé, tiém nang ung dung
clia mo hinh Al nay 14 rat ddng ké. Hé thong Al c6 thé

dong vai tro 1a cong cu chin doan manh mé trong cac
co s& ¢6 khdi lugng bénh nhan 16n nhu bénh vién trung
wong va tinh, noi n6 ¢6 thé giam tai cong viéc cho cac
bac sT X-quang va cai thién do chinh xac chan doan lao
phoi. O cic viing nong thon c6 han ché tiép can voi cac
chuyén gia, mo6 hinh Al co thé hoat dong nhu mét cong
cu sang loc ban dau, gitp xac dinh cac truong hop nghi
ngo méc bénh lao phéi can duoc danh gia thém. Voi su
diéu chinh va kiém dinh phu hop, mé hinh nay c6 thé
g6p phan ti wu hoa cac chuong trinh sang loc bénh lao
tai Viét Nam, ting cuong phat hién sém va can thi€p
kip thoi, dong thoi giam chi phi va cai thién két qua
diéu trj cho bénh nhan.

5 Két luan

Nghién ctru tng dung Al tai Bénh vién Chg R?ly da
chimg minh tiém ning ciia hoc sau trong nang cao hiéu
qua chan doan lao phdi tir anh X-quang, véi hiéu suat
vuot trdi (AUROC 0,91-0,988) va kha nang gidm thiéu
sai sOt so voi danh gia tha cong. Hé thong Al khong chi
hd trg bac si phat hién ton thuong nho, ma con giam
nhu cau chi dinh bé sung nhu chup CT, qua d6 giam
lidu phong xa va chi phi cho bénh nhan. Két qua tir 9
660 ca chup cho thdy Al c6 thé tich hop hidu qua vao
quy trinh chin doan tai méi trudng y t& mat do cao. Y
nghia ctia nghién ctru nim & viéc cung cip giai phap
cong nghé tién tién, t6i wu hoa chan doan lao phoi, dic
biét tai cic co so y té c6 khdi luong cong viée 16n.
Khuyén nghi dé xuit bao gdm tiép tuc thu thap dit liéu
dé cai thién do chinh xac clia thuat toan, diéu chinh
ngudng phat hién dé giam am tinh gia, va mo rong Gmg
dung Al vio cac bénh 1y phdi khéc. Viée xdy dung quy
trinh chudn tich hgp AI vao thuc hanh 1am sang can
duoc déy manh, két hop dao tao bac si dé khai thac tdi
da tiém niang cong nghé, tir d6 nang cao chit luong
cham séc y té.

Loi cdm on

Chung t6i xin cam on Truong Pai hoc Nguyén Tt
Thanh, Thanh phé H6 Chi Minh d hd trg cho nghién
clru nay.

w Dai hoc Nguyén T4t Thanh
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Application of artificial intelligence in reading X-ray images for pulmonary

Dang Vu Hoang", Dang Hoang Chung™
Faculty of Medicine, Nguyen Tat Thanh University, Ho Chi Minh City, Viet Nam
*dvhoang@ntt.edu.vn, ~“dhchung@ntt.edu.vn

Abstract Research on the implementation of Artificial Intelligence (Al) in analyzing chest X-ray images to support
pulmonary tuberculosis screening has been implemented at the VISA Department, Cho Ray Hospital. The objective
of this study is to evaluate the effectiveness of Al in diagnosing pulmonary tuberculosis. The research methodology
employed Al software based on two deep learning algorithms implemented through convolutional neural networks:
automatic lung nodule detection and automatic pulmonary tuberculosis warning. These algorithms were trained on
large datasets from Seoul National University Hospital and other medical institutions. The study results
demonstrated that the diagnostic performance of Al surpassed that of many radiologists, achieving AUROC (area
under the alternative free-response of receiving operating curves) scores of 0.91 (lung nodule detection) and 0.988
(pulmonary tuberculosis warning), with a specificity of 95.2% and a sensitivity of 80.7%. The Al system processed
9.660 chest X-rays and supported the detection of 46 suspected pulmonary tuberculosis cases. The novel
contributions of this study highlight the remarkable efficiency of Al in practical applications within high-frequency
X-ray environments. Al effectively supported the detection of small, hard-to-identify lesions, enhanced diagnostic
quality, reduced errors, and minimized additional procedures such as sputum tests or computed tomography scans.
Consequently, it reduced costs, time, and radiation exposure for patients. This study opens up significant potential
for optimizing the pulmonary tuberculosis screening process in Viet Nam.

Keywords Tuberculosis of lung, artificial intelligence, TB Al, deep learning.
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