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KET QUA UNG DUNG TRIi TUE NHAN TAO TRONG HO TRQ
PHAT HIEN NOT/KHOI PHOI TREN PHIM X-QUANG NGU'C THANG
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Tém tit

Muc tiéu: Panh gia két qua Gng dung phan mém tri tué nhén tao (artificial
intelligence - AI) DrAid trong phét hién ton thuong dang n6t/khdi & phdi trén phim
X-quang nguc thang. Phwong phdp nghién ciru: Nghién ciru tién cliru, mo ta cat
ngang trén 637 bénh nhan (BN) duoc chup phim X-quang, cit 1p vi tinh (CLVT)
16ng nguc va diéu tri tai Bénh vién Trung wong Quan doi 108 tir thang 10/2024 -
3/2025. Két qua chan doan ciia phan mém DrAid, ciia bac sy chan doan hinh anh
(CPHA) va cta bac sy CPHA sau khi tham khao két qua ctia phan mém DrAid
duoc d6i chiéu véi két qua chup CLVT. Panh gia thong qua tinh d6 nhay (Se), do
dic hiéu (Sp) va dién tich duéi duong cong (AUROC). Két qud: DrAid co Se,
AUROC cao hon nhung Sp lai thip hon so vé6i két qua cua bac sy CDHA. Khi ¢6
su hd tro ciia DrAid, chi s Se, Sp va AUROC trong phat hién ndt/khéi phdi déu
tang. Két Iu@n: DrAid 1a cong cu hiéu qua trong viéc hd trg nang cao chét lugng
tam soat cac not/khdi phoi trén phim chup X-quang nguc thang.

Tir khéa: Tri tué nhan tao; X-quang nguc thang; Not/khoi phoi.

EFFECTIVENESS OF ARTIFICIAL INTELLIGENCE IN DETECTING
PULMONARY NODULES/MASSES ON CHEST X-RAY

Abstract

Objectives: To evaluate the efficacy of the DrAid artificial intelligence (Al) software
in detecting pulmonary nodules/masses on chest X-rays. Methods: A prospective,
cross-sectional descriptive study was conducted on 637 patients who underwent
posteroanterior chest X-rays and chest computed tomography (CT) scans during
their treatment at 108 Military Central Hospital from October 2024 to March 2025.
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The results of Al, the radiologists' results, and the radiologists' results after
consulting Al were compared with the results of CT scans. The sensitivity (Se),
specificity (Sp), and area under the receiver operating characteristic curve
(AUROC) of analyses were assessed. Results: The DrAid demonstrated higher Se
and AUROC compared to radiologists, but lower Sp. When assisted by Al,
radiologists exhibited improvements in Se, Sp, and AUROC. Conclusion: DrAid
is an effective tool for enhancing the quality of screening for pulmonary

nodules/masses on chest X-rays.

Artificial
Pulmonary nodule/mass.

Keywords:

PAT VAN PE

Ung thu phoi 12 loai ung thu phd bién
thr hai ¢ cad nam gidi va nir gidi, tuy
nhién lai 1a nguyén nhan ung thu gay tu
vong phd bién nhit, nhiéu hon ca tong
s6 ung thu v, truc trang va tién liét
tuyén cong lai [1]. TAm soat ung thu va
cac ton thuong dang nét, khdi & phdi
hién tai van chu yéu st dung hinh anh
X-quang nguc, v6i cac uu diém vé chi
phi, tién lgi va tinh co dong. Tuy nhién,
do sy chong lap cua tén thuong va cic
cu trac xung quanh, han ché vé do
phan giai hinh anh, khién cho Se va Sp
ciia X-quang twong ddi thip. Khoang
90% céc truong hop ung thu phdi bi bo
sot do sai sot trong chan doan trén hinh
anh X-quang phéi [2]. Phim chup
X-quang hau nhu khong thé phat hién
duge cac ndt phéi < 5mm, chi c6 Se
khoang 50% v&i nét 6 - 10mm va tham
chi ¢6 thé bo sot cac khdi duong kinh
lén t61 35mm [3].
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Ngay nay, Al dang 12 xu hudng tiém
ning dé nang cao hiéu qua ctia X-quang
trong tdm soat ung thu phdi. Nhiéu
nghién ctru di duoc tién hanh chimg
minh Al c¢6 kha nang tang hi¢u qua phat
hién cac ton thuong dang nét/khdi trén
phim X-quang nguc [4 - 6]. Tuy nhién,
mot nghién ctru gan ddy chi ra dbi véi
cac ndt nho, Se cua Al lai kém hon so
v6i bac si CDHA [7]. Diéu nay lam
tang nghi ngai vé hiéu qua hd tro cua
AL vbn duoc ky vong dé giam thiéu ty
16 bo s6t cac ndt nhd trén phim
X-quang phoi. Tai Viét Nam, phan
mém DrAid cia VinBrain di duoc
budc dau tng dung & mot vai bénh
vién dé danh gia két qua phim chup X-
quang phoi, tuy nhién hiéu qua thu
dugc con chua rd. Vi vay, ching toi
tién hanh nghién ctru nham: Pdnh gid
hiéu qud ciia phan mém Al DrAid (goi
chung la Al) trong phat hién cac
not/khéi ton thwong phéi trén phim
X-quang nguec thang.
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POI TUQNG VA PHUONG PHAP
NGHIEN cUU

1. P6i twong nghién ciu

GOm 637 bénh nhan (BN) kham va
diéu tri tai Bénh vién Trung wong Quan
doi 108 tur thang 10/2024 - 3/2025.

* Tiéu chudn luwa chon: BN duoc
chup phim X-quang nguc thing va
CLVT lbng ngyec, dit liéu luu dudi dinh
dang DICOM; BN c6 thoi gian chup
CLVT sau chup X-quang < 24 gid d6i
v6i nhing ton thuong cép tinh va 72 gio
dbi v6i nhimg truong hop khac; BN ¢
hd so bénh an day du.

* Tiéu chudn logi trir: Ton thuong
trén phim CLVT ¢6 kich thudc < 6mm;
t6n thuong trén phim CLVT nim sau
bong tim, dudi vom hoanh va dugc xac
dinh trong trng v61 nhitng vung mu trén
phim X-quang nguc thiang; BN tir chdi
tham gia nghién ctru.

2. Phuwong phap nghién ctru

* Thiét ké nghién cibu: Nghién ctru
mo ta cit ngang, s liéu lay theo hinh
thire tién ctru.

* Phuong tién su dung:

Al duogc sur dung trong nghién ctru 1a
phan mém DrAid do VinBrain tién hanh,
da duoc FDA chap thuan, da thuong mai
hoéa tai mot s6 co s& y té tai Viét Nam.

Chup X-quang nguc thiang va chup
CLVT 16ng nguc dugc thuc hién theo
quy trinh dang 4p dung tai Khoa X-quang
Chan doan, Trung tam CDHA, Bénh vién

Trung wong Quan dji 108 trén may
X-quang k¥ thuat s6 Brivo DR-F cua
GE Medical Systems san xuat nim 2021
va mady CLVT 32 day Access CT, hang
Philips, Ha Lan san xuét nam 2020.

* Cdc bude tién hanh nghién ciru:

Pua dit ligu phim chyp X-quang
nguc thing vao phdn mém DrAid dudi
dinh dang chuan DICOM. Phan mém ty
dong dua ra danh gia.

Béc sy chuyén nghanh CDHA véi 5
nam kinh nghiém danh gia phim
X-quang nguc thang doc 1ap. Sau do,
bac sy duoc cung cap két qua cua Al dé
tham khdo va dua ra danh gia lai.

Cac két qua cua Al, cia bac sy
CDHA va cua bac s§ sau két hop voi Al
duoc dbi chiéu véi két qua chup CLVT
16ng nguc do trudong khoa xac dinh.

* Bién s6 nghién civu:

No6i dung danh gia: Co hay khong c6
tén thuong dang ndt/khdi, vi tri, sd
luong ton thuong. N6t 1a nhitng hinh
mo c¢o6 kich thude <3cm, c6 dam dd dac,
ban dic hodc kinh mo. Khdi la nhirng
hinh mo ¢6 kich thudéc > 3cm, c6 do
dam dic. Kich thudc tén thuong 1a kich
thude 16n nhat do trén hinh tai tao coronal,
ctra s0 nhu mé phim chyp CLVT.

* Xur 1y 56 liéu: Céc s6 liéu dugc phan
tich bang phan mém SPSS 26.0 va
Medcalc 23.2.1. Cac két qua phan tich
ciia Al, bac sy va bac sy voi hd tro clia
Al dugc danh gia Se, Sp, gia tri tién
doan am, gia tri tién doan duong, do
chinh x4dc va AUROC. Kich thudc trung
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binh cic ndt/khdi duoc so sanh bang
kiém dinh Mann-Whitney U. D6 twong
ddng ctia cac mo hinh chan doan duogc
danh gia bang kiém dinh Mc Nemar va
Cochran’s Q test déi v6i Se, Sp va
Delong method v&i1 AUC.

3. Dao dirc nghién ctru

Nghién cuu da dugoc Hoi déng bao
dtrc trong nghién ctu Y sinh hoc cua

Hoc vién Quén y thong qua theo Quyét
dinh giao dé tai s 3487/QP-HVQY
ngay 23/8/2024. Nghién ctru duoc tién
hanh doc 14p véi qua trinh diéu tri 1am
sang. SO lidu nghién ciru duge Bénh
vién Trung uwong Quan doi 108 cho
phép st dung va cong bd. Nhom tac gia
cam két khong c6 xung dot vé loi ich
trong nghién ctru.

KET QUA NGHIEN CUU
Bang 1. Pic diém ton thuong nét/khdi trén CLVT (n = 637).

Truwdng phoi S6 lwong, n (%)

Kich thwéc mm (median, min, max)

Chung 149 (23,39)
Trai 95 (14,91)
Phai 94 (14,76)

p > 0,05

16 (6 - 135)

15 (7 - 135)

16,5 (6 - 80)
> 0,05

(p: Mann-Whitney U test)

Tén thuong dang ndt/khdi duoc phat hién & 149 BN (23,39%). Khong c6 su
khac biét vé phan bd s6 lugng ciing nhu kich thudc ton thuong & hai bén.

Bang 2. Mdi lién quan giita két qua ctia cac phuong thirc chan doan
v6i tiéu chuan dbi chiéu (n = 637).

) Két qua CLVT
Phwong thirc . Loz Lz
Khong c6 ton thwong Co6 ton thwong
__ Khong c6 ton thuong 440 61
Bac sy , .2
Cé ton thuong 48 88
Al Khéng c6 ton thuong 405 21
C6 ton thuong 83 128
Bac sy Khong co ton thuong 444 45
+ Al C6 ton thuong 44 104

Al phat hién duoc nhiéu ndt/khdi nhat. Bac sy v6i su ho tro ciia Al phat hién
duge nhiéu phim am tinh nhét. Se, Sp cua bac sy, Al va bac sy voi su hd tro cua
Al 1an luot 13: 59,06% va 90,16%; 85,91% va 83%; 69,8% va 91%.
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Biéu dd 1. Puong cong ROC biéu thi gia tri ctia cac mo hinh chan doén.

Al ¢6 Se cao hon, Sp thap hon so vdi bac sy doc doc lap. Se, Sp va AUC déu
tang lén khi bac s§ co thém sy ho tro ciia AL

Bang 3. So sanh gia tri chan doan trén phim X-quang ctia cac md hinh.

Tiéu chi Bac sy Al Bac sy + Al p
59,06%* 85,91%* 69,80%*
Se < 0,001
(55,24 -62,88)  (83,21-88,61) (66,23 -73,37)
90,16% 83%* 91%
Sp < 0,001
(87,85-92,47) (80,08 - 85,92) (88,78 -93,22)
0,746** 0,884** 0,804**
AUC 0,008

(0,695 -0,797) (0,807 -0,882) (0,757 - 0,850)

(p: Sw khdc biét chung giita 3 phwong phép chdn dodn (Cochran’s Q test);
*: Mo hinh khac biét co y nghia voi cac mo hinh con lai (Mc Nemar test, p < 0,05);
*%: M6 hinh khdc biét co y nghia voi cac mé hinh con lgi (Delong method,
p <0,05))

Viée két hop voi Al gitip ting AUROC ciia bac s§ tir 0,746 1én 0,804, dong thoi
tang Sp ctia Al tir 83% 1én 91%, khéac biét co y nghia thong ké.
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Bang 4. Déi chiéu nhitng truong hop bac sy sau khi tham khao Al
van khong dong y véi Al (n = 113).

CLVT 2 Al . .
Cé ton thwong  Khong c6 ton thuwong Tong
C6 ton thuong 29 5 34
Khong c6 ton thuong 59 20 79
Tong 88 25 113

Trong s6 113 trudng hop khong c6 dong thuin, bac sy dung trong 64 truong hop
(56,64%) con Al ding trong 49 truong hop (43,36%).

BAN LUAN

Trong nghién ctru nay, c6 149 BN
(23,39%) duoc xac nhan c6 ton thuong
dang nbt/khéi trén chup CLVT (Bdng 1).
Ty 1¢ nay cao hon mot sb nghién ctru
tuong tu [6, 8], tuy nhién, diéu nay phu
thudc vao nhiing BN dugc lya chon va
phuong phép xac dinh tiéu chuan dbi
chiéu. Trong nghién ctru nay, ching toi
chon ngau nhién dir liéu tir phim chup
tai phong kham bénh cua bénh vién va
xay dung tiéu chuan ddi chiéu dya trén
CLVT nén ty 1¢ ton thuong s& cao hon.
Ngoai ra, khong c6 su khéac biét co y
nghia thong ké vé sy xuit hién cia ton
thuong & trudng phdi trai va phai.

Kich thudc cac ndt phoi trong nghién
ctru trung binh 1a 16mm, dao dong tir 6 -
135mm (Bang I). Cac nghién curu chi ra
hinh anh X-quang hau nhu khong thé
phat hién duoc cac ndt phodi < Smm; véi
nbt 6 - 10mm, Se khoang 50% [3] nén
cac ton thuong phat hién duoc s& tip
trung nhiéu trong khoang > 10mm.
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Trong nghién ctru nay, chung t6i1 chi tap
trung danh gia nhirg nét ton thuong cd
kich thuéc > 6mm trén hinh CLVT.
Nhitng ton thuong < 6mm duoc coi 1a
khong phat hién dugc trén hinh anh
X-quang va bi loai khoi nghién ctru.
Trong nghién ctru nay, Al cho thiy
Se cao hon nhung Sp thap hon so véi
bac sy doc doc lap, su khac biét c6 y
nghia thdng ké véi p < 0,05. Két qua
nay phu hop voi cac nghién ctru tuong
tur [8 - 10]. Tuy nhién, vé tong thé, AUC
ctia chan doan Al cao hon so v6i bac s§
(0,884 so voi 0,746, sy khac biét co y
nghia thong ké v&i p < 0,05) va do chinh
xac cao hon (83,67% so vdi 82,89%).
Khi so sanh gitra c6 hodc khong co sy
hd tro cua Al, toan bo cac tiéu chi vé Se,
Sp va AUC déu tang 1én khi bac s§ c6
thém su ho tro cia Al (lén luot 12 59,06%;
90,16% va 0,746 so v&i 69,8%; 91% va
0,804). Piéu nay mot lan nita chimg
minh gid tri ctia Al trong viéc nang cao
hiéu qua trong chan doan X-quang nguc.
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Tuy nhién, khi so sanh két qua chan
doén giita Al va bac sy c6 hd tro boi Al
diéu bat ngo 1a Se va AUC cua két qua
do Al tao ra lai cao hon két luan cua béac
sy sau khi tham khao chinh két qua d6
(lan luot 1a 95,91% - 0,884 so véi
69,8% - 0,804, Bang 3), su khac biét co
y nghia thong ké véi p < 0,05. Diéu nay
lién quan t6i van dé vé quyét dinh cua
bac sy sau khi tham khao goi y ctiia Al
Két qua nghién ctru cua chung toi
cling twong tuy mot vai nghién ctru khéc.
Tac gia Farouk S [4] nghién clru trén
150 BN chup X-quang phoi va CLVT tir
thang 5/2021 - 7/2022 cho thiy c6 tat ca
216 ndt duge phat hién trén CLVT, 188
nét phat hién boi Al, 170 nét phat hién
boi bac sy va 181 nét duge phat hién sau
khi bac sy tham khao thém Al, cac ndt
co kich thuée 10mm (5 - 89mm). Banh
gi4 theo s6 lugng BN, hinh anh CLVT
phat hién ndt trén 99 BN (66%), Al phat
hién duogc ndt & 92 BN (61,3%). Viéc
két hop bac sy va Al giup phat hién 93
nbt & BN (62%). D6i véi danh gia theo
s6 BN ¢6 hodc khong c6 nét, AUROC
ctia Al 1 0,890 (0,830 - 0,951), ctia két
hop bac sy va Al la 0,866 (0,799 -
0,933) va cua bac sy 1a 0,816 (0,740 -
0,893). So sanh hiéu qua chan doan cua
Al véi bac s§, ciia Al véi bac s§ két hop
Al va bac sy doc 1ap véi bac sy két hop
Al, gia tri p lan luot 12 0,037; 0,437 va
0,023. Tac gia Bennani va CS [9]
nghién ctu trén 500 BN dugc chyp
X-quang va CLVT trong vong 72 gio

cho thiy c6 241 BN c6 it nhat 1 ton
thwong trén phim X-quang, tong cong
¢6 522 ton thuong. Pbi véi tén thuong
dang ndt va khdi & trung that, rén phoi,
Al gitip tang Se lan luot 12% va 5,9%,
tang Sp lan luot 2,1% va 3,7%.

Bang 4 trinh bay két qua ciia 113 BN
ma bac sy khong dong ¥ v6i quan diém
ctia AI va van giit y kién minh. Khong
dong y v6i 88 BN duoc Al xac dinh co
tén thuong, bac sy bo sot 29 BN ¢6 ton
thuong that nhung cling gitp tranh phat
hién nham 59 BN khong c6 ton thuong.
Khéng dong ¥ v6i 25 BN duoc Al xac
dinh khong c6 ton thuong, bac sy giup
phat hién thém 5 BN cé ton thuong
nhung ciing nham 20 BN khéng c6 ton
thuong that. Bing viéc khong dong ¥
v6i Al bac sy da chan doan dung 64 BN
(5 ¢6 ton thuong va 59 khong co ton
thuong), bo sét 24 BN (21,2%), nhung
gitp tranh phét hién nham 39 BN (34,5%).
Két qua nay cho thiy ty 1& duong tinh
gia trong cac goi ¥ cua Al tuong d6i
cao, tao ra nhiéu cho cac bac sy trong
qua trinh str dung. Chinh vi vay, dé phat
huy t6i da hiéu qua hd tro cua AL bac
sy cAn phai hiéu rd vé uu va nhuogc diém
ctia cong cu minh dang str dung dé vira
tranh bo sot ton thuong, dong thoi khong
bi qué phu thudc vao goi y cua Al

KET LUAN
Nghién ctru cta chang t6i cho thay
phan mém DrAid c¢6 Se va gia tri chan
doan cao trong viéc phat hién cac ton
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thuong dang ndt/khdi phdi trén phim
X-quang nguc, mac du Sp con tuong
dbi thap. Vi sy tro giup ciia phan mém
DrAid, bac sy CDHA nang cao hi¢u qua
chan doan cac ndt/khdi phdi ca vé Se,
Sp va AUROC.
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