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SUMMARY Background: Chest X-ray is currently a widely used diagnostic
modality, applied in screening, diagnosis, and post-treatment follow-up. In
order to make a quick and accurate diagnosis, artificial intelligence (Al) - a
computer science branch that has developed rapidly with many applications
in medicine - has been applied in many health facilities in Vietnam. At
Cho Ray Hospital, the Al system supporting chest X-ray interpretation
has been applied for more than 1 year with 24120 cases processed by Al.
This study aims to evaluate the role of artificial intelligence in chest X-ray
interpretation at Cho Ray Hospital.

Methods: Randomly collecting data from chest X-ray images taken
at the exit examination department of Cho Ray Hospital from April 1,
2023, to May 1, 2023. Radiographic images were analyzed by a 5-year
experienced radiologist at Cho Ray Hospital and used as reference data.
Chest X-ray imaging characteristics including consolidation, interstitial
lesions, pulmonary cavities, linear interstitial thickening, calcified nodules,
pulmonary nodules, atelectasis, pleural effusion, and pleural thickening
were observed. The interpreting time was also recorded. The data was then
analyzed by two residents with and without Al assistance, the variables
were collected for comparison.

Results: The average time for an experienced doctor to analyze the
results is: 55.17 £+ 32.43 seconds, with Al assistance, this time is shortened
to: 16.57 + 13.78 seconds. Sensitivity for detecting general signs on PA
chest radiographs of residents without AI was 73.01%, and specificity
was 83.68%, with Al-assisted, the sensitivity, and specificity increased
to 97.51% and 94.90%, respectively. For the group of important signs,
suggesting TB, the resident's sensitivity and specificity were 73.01% and
83.68%, respectively; with Al-assisted, the sensitivity and specificity
increased, reaching 97.49% and 94.83%.

Conclusions: Al applications assist in chest radiograph interpreting
time reduction while improving sensitivity and specificity.

* Bénh vién Cho Réy Keywords: A7, artificial intelligence, PA chest x-ray, PACS/RIS.
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I. DAT VAN BE

X quang ngwc thdng la phuong tién hinh anh hoc
dwoc st dung nhiéu nhét trén toan thé gidi, véi ing dung
réng rai trong tdm soat, chan doan va theo ddi sau diéu
tri [7]. Tuy nhién, trong thuc hanh, phan tich két qua X
quang nguc thadng gép khong it khé khan do cac nguyén
nhan khach quan nhw chéng anh trén hinh 2D, twong
phan mé mém kém ciing nhw cac nguyén nhan chi quan
nhw sai s6t chuyén mén do khéi lwong, ap lwc cong viéc
I&n, bac si chan doan hinh anh chwa nhiéu kinh nghiém
[11,[4]. Trén thé gidi, tri tué nhan tao (Al) da dwoc tng
dung trong phan tich két qua X quang ngwc thang, va
dem lai nhiéu két qua kha quan [9]. M6 hinh hoc sau da
dwoc chirng minh gilp bac si chan doan hinh anh cai
thién do chinh xac trong chan doan nét phdi, viém phdi,
khi phé thiing, tran dich mang phéi...[2],[3],[5],[8]. V&i
muc tiéu chan doan nhanh chéng va chinh xac, hé théng
Al hd tro phan tich két qua X quang ngwc thang da dwoc
trién khai tai khoa Kham xuét canh, bénh vién Cho Ray
(BVCR) tir thang 2/2022, v&i 24120 trwdng hop duoc Al
x@ ly. Nghién clru nay nham danh gia bwéc dau vai tro
cuia tri tué nhan tao trong phan tich két qua X quang nguc
théng tai bénh vién Cho Ray.

Il. PHWONG PHAP NGHIEN CcUrU

Tién hanh thu thap ngau nhién di¥ liéu hinh anh tir
108 X quang nguc thang chup tai khoa Kham xuét canh,
bénh vién Cho Ry, trong thoi gian tir 01/04/2023 dén
01/05/2023.

Tiéu chudn chon mau: bénh nhan dén kham tai
khoa Kham xuét canh, BVCR, dwoc chup X quang ngwc
théng trong thoi gian nghién ctru, cé di¥ liéu hinh anh trén
hé théng PACS v&i Al tich hop hé tro phan tich két qua.

Tiéu chudn loai trlr: méat, di liéu hinh anh khong
phan tich dwoc, chup X quang bd phan khac.

Hinh anh dwoc phan tich bdi 1 bac si chan doan
hinh anh 5 nam kinh nghiém tai BVCR, dwgc xem nhw
dir lieu tham chiéu. D@ liéu sau d6 dwoc phan tich béi 2
bac si ndi trd (BSNT) nam 3, da dwgc dao tao ly thuyét
theo chwong trinh hoc BSNT va thwc hanh phan tich két
qua X quang ngwc thang tai BVCR trong 12 thang, 1an

lwot co va khong stir dung Al hd tro.

Model Al: Lunit CXR-v3, version 3.1.4.1-C6. Mo
hinh hoc sau: Convolutional Neural Network (CNN) két
hop kién tric ResNet.

Quy trinh doc phim: m& hinh anh X quang nguwc
thang trén FUJI PACS da c6 tich hop s8n Al, BSNT khéng
str dung Al tién hanh phan tich két qua. BSNT c¢6 str dung
Al hé tro tién hanh bat chire ndng Al va phan tich két qua.

Céc bién sb dwoc thu thap:

1) Thoi gian doc két qua: tinh bang don vi gidy, tir
thoi diém mé thdy dwoc hinh X quang ngwc théng trén
PACS dén thoi diém phan tich xong két qua, déng hinh.

2) Pac diém hinh anh trén X quang nguc thang:
déng dac, tén thwong mo ké, tén thwong dang hang, tén
thwong xo, nét véi, nét me, xep phdi, tran dich mang
phdi.

3) Nhém céac dau hiéu goi y lao (tbn thwong & ving
dinh phdi): Pong dac, tén thwong md ké, tén thwong
dang hang, tén thuwong xo, nét véi (Hinh 2).

Cac sb liéu dwoc phan tich bang phan mém R-
4.3.1. Cac bién sb dac diém hinh anh dwoc thu thap dwéi
dang thang diém, dwa trén mirc do tin cay ctia méi dau
hiéu (Bang 1) [9]. P6 nhay, d dac hiéu dwgc tinh dwa
trén dwong cong ROC, dién tich dwéi dwong cong (AUC)
duoc sir dung dé so sanh.

Bang 1. Thang diém danh gia cac bién sé dic diém
hinh anh trén X quang ngwc thang.

Thang | Mirc dd “tw tin” ctia bac si chan doan hinh
diém | anh vé sw hién dién ctiia mdi dau hiéu

0 “Khéng nghi” — >95% khong c6 dau hiéu.

1 “It nght” — 75% khéng c6 dau hiéu.

2 “Co thé&” — 50%. Co6 thé co hodc khong co
dau hiéu, tuy nhién khoéng thé quyét dinh
kha nang nao cao hon.

3 “Nghi ngd” — 75% c6 hién dién d4u hiéu.

4 “Chéc chan” — >95% c6 hién dién dau hiéu.
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ll. KET QUA

Thoi gian doc két qua trung binh cla bac si chan
doan hinh anh giau kinh nghiém, khéng st dung Al hé
tro la: 55,17 + 32,43 gidy. V&i Al ho tro, thoi gian doc
két qua rat ngén con: 16,57 + 13,78 giay, khac biét co y
nghia théng ké.

Model Al don doc c6 dé nhay va do dac hiéu dat:
93,44% va 73,40% v&i cac dau hiéu chung; 93,14%
va 68,99% v&i cac diu hiéu goi y lao. BSNT khong st
dung Al c6 d6 nhay va dd dac hiéu 1&n lwot 12 73,01% va
83,68% v&i cac dau hiéu chung; 74,54% va 85,66% voi

cac dau hiéu goi vy lao. BSNT c6 Al hé tro, d6 nhay va
do dac hiéu dat dat 97,51% va 94,90% véi cac dau hiéu
chung; 97,49% va 94,83% v&i cac dau hiéu goiy lao.

So sanh v&i model Al don ddc, BSNT khong st
dung Al c6 d6 nhay thap hon, tuy nhién c6 d6 d&c hiéu
cao hon. So v&i BSNT khéng str dung Al, Al hd tro gitp
BSNT cai thién rd rét do nhay va do dac hiéu chén doan
cac dau hiéu, dac diém hinh anh trén X quang nguc
thdng néi chung va & nhém cac dau hiéu goi y lao néi
rieng (Bang 2, Hinh 1).

Bang 2. So sanh dién tich dwéi dworng cong (AUC) cia cac dau hiéu gitva BSNT
c6 va khéng str dung Al hé tror

Déu hiéu AUCNgitra  AUC Noi trd + AT Khic biét AUC  Khoéng tin cay 95% p
Ton thwong mo ké 0.818 0.960 0.142 0.058, 0.226 0.0009291
Pong dic 0.857 0.982 0.125 0.055,0.193 0.0004147
Ton thirong dang hang 0.732 0.941 0.209 0.090, 0.327 0.0005390
Ton thwong xo 0.838 0.975 0.137 0.052, 0.221 0.0015900
Not voi 0.832 0.949 0.117 0.033,0.202 0.0064540
Nét mo 0.746 0.967 0.221 0.119, 0.325 0.0000254
Xep phoi 0.723 0.965 0.242 0.135,0.338 0.0000051
Trén dich mang phéi 0.768 0.969 0.201 0.096, 0.306 0.0001799
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Hinh 1. So sanh dién tich dwéi dwéng cong (AUC) cta cac dau hiéu giira BSNT ¢6 va khéng st dung Al hé tror

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 53 - 12/2023

57



NGHIEN CUU KHOA HOC

Hinh 2. Minh hoa ton thwong phé nang, xo’ kém nét
véi vuing dinh phéi hai bén.
IV. BAN LUAN

ng dung Al gitip giam th&i gian phan tich két qua X
quang nguc thang, didu nay cé y nghia rat quan trong tai
céac trung tam, bénh vién I&n, véi lwong phim chup nhiéu.
V6i bac si doc chwa nhiéu kinh nghiém, ¢ng dung Al gitip
cai thién ré rét chat lwong doc phim, dat dé nhay va dé
d&c hiéu cao trong phat hién cac dau hiéu, dac diém hinh
anh trén X quang nguc thang, gan twong duwong véi bac
si doc giau kinh nghiém.

Tam soat cac bénh truyén nhiém nhw lao, giang
mai, lau...la muc tiéu quan trong cta kham xuét canh.

TAI LIEU THAM KHAO

Trong d6, lao phéi van & bénh phéi truyén nhiém kha
phd bién tai Viét Nam va trén thé gidi, véi khoang 10 triéu
ngwdi nhiém vi khuan lao toan ciu [6]. TAm soéat va chan
doan sém bénh lao gop phan giup tang hiéu qua diéu
tri, gidm ti 1& khang thudc va giam ti 1& lay lan trong cong
ddng, tr d6 gidm ganh nang cho hé théng y t&. X quang
nguc thang la phurong tién tm soat lao phdi dau tay, don
gian, khéng xam I&n va hiéu qua [6]. Nghién ctru buéc
dau tai bénh vién Cho Ray da cho thay (rng dung tri tué
nhan tao phwong thirc hoc sau da giup cai thién ro rét dé
nhay, dd dac hiéu ctia BSNT trong khao sat cac déu hiéu
goi y lao phéi.

Nghién ctru ctia ching téi con nhiéu han ché nhuw
c® mau nhd, di liéu tham chiéu don gian, sb lwong bién
s6 dac diém hinh anh trén X quang nguc thdng chua
nhiéu, can dwoc danh gia thém & cac nghién clru vé sau.

V. KET LUAN

Két qua buéc dau tai bénh vién Cho' Ray cho thay
&ng dung Al gitip gidm rd rét thdi gian phan tich két quéa X
quang nguc thang ddng thoi cai thién dd nhay va do dac
hiéu phat hién cac tén thuwong trén X quang ngwc thang
néi chung, ciing nhw cac dau hiéu goi y lao phdi néi riéng.
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TOM TAT

Dit vin dé: X quang nguc hién nay 1a phuong tién chan doan hinh anh dugc sir dung rong réi, c6 gia tri trong tim soat, chan
doan va theo ddi sau diéu tri. Vi muc tiéu chan doan nhanh chong va chinh xéc, tri tué nhan tao (Al) - nganh khoa hoc may tinh
phat trién vuot bac va c6 nhiéu img dung trong y hoc - da va dang duoc ap dung tai cac co s¢ y té & Viét Nam. Tai bénh vién Cho
Ray, hé théng Al hd trg phén tich két qua X quang ngyc thing di dugc trién khai hon 1 nam nay véi 24120 truong hop duge Al xtr

Iy. Nghién ctru nay nham danh gia budc dau vai tro ciia tri tué nhan tao trong phén tich két qua X quang nguc tai bénh vién Chg Riy.

Phwong phap nghién ciru: Thu thap ngau nhién dit lidu hinh anh X quang nguc théng chup tai khoa Kham xuét canh, bénh
vién Cho Ray trong thoi gian tir 01/04/2023 dén 01/05/2023. Hinh anh X quang dwoc phan tich boi mot bac si chan doan hinh anh 5
nam kinh nghiém tai bénh vién Cho Riy va duoc xem nhur dir liéu tham chiéu. Céc bién s6 vé dic diém hinh anh trén X quang nguc
thing nhu déng dic, ton thwong mé k&, tén thuong dang hang, tén thuong xo, ndt voi, nt mo, xep phdi, tran dich mang phdi, day
dinh mang phéi dugc ghi nhan. Thoi gian doc két qua X quang ciing dugc ghi nhén lai. Sau d6, dir lidu sé tiép tuc dugc phan tich

boi hai bac st ndi tri cd va khong co6 su ho trg cua Al, cac bien so dugc thu thap dé so sanh.

Két qua: Thoi gian trung binh dé bac si doc giau kinh nghiém phan tich két qua 1a: 55,17 + 32,43 gidy, v6i Al hd trg, thoi gian
nay dwoc rat ngan con: 16,57 + 13,78 gidy. D6 nhay trong phat hién cac ddu hiéu chung trén X quang nguc thing & bac si ndi tra
khong str dung AT 1a 73,01%, d6 dic hiéu 1a 83,68%, voi AT hd tro d nhay va do dic hiéu tang 1én, 1an lugt 14 97,51% va 94,90%.
V&inhoém céc ddu hiéu quan trong, goi y lao, dd nhay va d6 dac hi¢u cua bac singi tra 14n luot 12 74,54% va 85,66%; v&i Al hd tro,
d6 nhay va dac hiéu tang I1én, dat 97,49% va 94,83%.

Két luan: Ung dung Al gitip giam o rét thoi gian phan tich két qua X quang nguc thang dong thoi cai thién do nhay va do

dac hi¢u phat hién ton thuong.

Tir khéa: AL tri tué nhan tao, X quang nguc thang, PACS/RIS.
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