Vietnam Journal of Community Medicine, Vol. 67, Special Issue 13, 83-88

EVALUATION OF THE EFFECTIVENESS OF A MEDICAL KNOWLEDGE GRAPH
COMBINED WITH MULTIMODAL ARTIFICIAL INTELLIGENCE IN SUPPORTING
THE EARLY DIAGNOSIS OF NASOPHARYNGEAL CANCER IN VIETNAM

Pham Thi Bich Dao'’, Pham Huy Tan?, Khong Van Dong?, Tran Van Tam?,

Doan Tien Luu?, Le Duy Chung?, Le Minh Dat?, Bui Thi Mai?, Nguyen Dieu My', Nguyen Thi Hang?, Tong Xuan Thang',
Pham Tran Anh', Pham Thi Bich Thuy*, Nguyen Thi Anh Dao?, Nguyen Xuan Hoa?, Nguyen Thi Quynh Trang®,
Phan Xuan Nam®, Hoang Huu Truong’, Dinh Tuan Anh*, Tran Hai Yen', Nguyen Thi Ngoc Anh®, Hoang Minh Cuong?,
Nguyen Van Dang', Nguyen Thi Thanh Huong?®, Nguyen Thanh Thuy'®, Bui Quang Tuyen'!, Pham Thi Phuong Hanh'?

"Hanoi Medical University - 1 Ton That Tung, Kim Lien Ward, Hanoi City, Vietham
2Hanoi Medical University Hospital - 1 Ton That Tung, Kim Lien Ward, Hanoi City, Vietham
3Viettel Business Solutions Corporation, Viettel Military Industry and Telecoms Group -
No. 1 Tran Huu Duc, Tu Liem Ward, Hanoi City, Vietham

“National Otorhinorarynology Hospital of Vietnam - 78 Giai Phong, Kim Lien Ward, Hanoi City, Vietnam

SUniversity of Medicine and Pharmacy, Vietnam National University, Hanoi - 144 Xuan Thuy, Cau Giay Ward, Hanoi City, Vietnam
SQuang Tri Provincial General Hospital - 266 Hung Vuong, Nam Dong Ha Ward, Quang Tri Province, Vietnam
’Thanh Hoa Provincial General Hospital - 181 Hai Thuong Lan Ong, Hac Thanh Ward, Thanh Hoa Province, Vietnam

8Thai Nguyen University of Medicine And Pharmacy - 284 Luong Ngoc Quyen, Phan Dinh Phung Ward, Thai Nguyen Province, Vietnam

®Institute of Geodesy and Cartography - No. 479 Hoang Quoc Viet, Nghia Do Ward, Hanoi City, Vietnam

""Spatial Data Institute - No. 15, Lane 77 Bang Liet, Hoang Liet Ward, Hoang Mai Dist, Hanoi City, Vietnam
"Viettel Academy, Military Industry-Telecoms Group — Thach Hoa, Thach That, Hanoi City, Vietnam
2Ninh Binh Department of Health - No. 18 Kim Dong, Hoa Lu Ward, Ninh Binh Province, Vietham

Received: 19/07/2026
Revised: 19/08/2026; Accepted: 04/09/2026

ABSTRACT

Objective: To evaluate the effectiveness of an artificial intelligence system integrated with a
medical knowledge graph for the early detection of nasopharyngeal carcinoma.

Subjects and Methods: This multicenter study included 1,200 cases, comprising 600 patients
with nasopharyngeal carcinoma and 600 controls, collected from five healthcare institutions
representing different levels of care in Vietnam. The artificial intelligence system was developed
using a multimodal framework integrating medical imaging and clinical data, combined with a
medical knowledge graph. Model performance was evaluated on an independent test set using
accuracy, sensitivity, specificity, and area under the ROC curve.

Results: The male-to-female ratio was 2.5:1 in the nasopharyngeal carcinoma group, compared
with 1.2:1 in the control group (p < 0.05). On the independent test set of 180 cases, the system
achieved an accuracy of 94.5% (95% Cl: 92.1-96.8), sensitivity of 96.2%, specificity of 92.8%, and
an AUC of 0.97. The correct detection rate for early-stage disease increased from 60.0% to 85.0%,
while the miss rate for lesions smaller than 1 cm decreased from 42.0% to 12.0%. Compared with
the image-only model, the multimodal modelintegrated with a medical knowledge graph improved
diagnostic accuracy from 82.4% to 94.5%.

Conclusion: The artificial intelligence system integrated with a medical knowledge graph enabled
early detection of nasopharyngeal carcinoma, reduced missed small lesions, and improved
diagnostic accuracy.

Keywords: Nasopharyngeal carcinoma; artificial intelligence; medical knowledge graph; early
diagnosis; multimodal integration.
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TOM TAT

Muc tiéu: Panh gid hiéu qua chdn dodn sdm cua hé théng tri tué nhan tao tich hgp D thj tri thircy
khoa phat hién ung thu vom mai hong.

Déi twong va phuong phap: Nghién clu da trung tdm, thyc hién trén 1.200 trudng hgp (600 ung
thu vom mi hong, 600 d6i chirng). Hé thong tri tué nhan tao dugc xay dung tich hgp da phuong
thic: dir liéu hinh anh, lam sang, c6 tap kiém tra doc lap, va cé logic danh gia md hinh.

Két qua Tylé nam/nu’o’nhom bénh 4 2,5/1, cao hon so vdi 1,2/1 8 nhém déi chirng (p < 0,05). Trén
tap kiém tra doc l&p gobm 180 trudng hdp, he thong dat do chlnh xac 94,5% (KTC 95%: 92,1-96,8),
d6 nhay 96,2%, do dac hiéu 92,8% va AUC 0,97. Ty & phat hién dung ung thu vom mdai hong giai
doan sém téng tU’ 60,0% lén 85,0%, trong khi t)’/ (& bo s6t tdn thuong nho dudi 1 cm giam tir 42,0%
xudng 12,0%. So véi md hinh chi sir dung hinh anh, mé hinh tich hgp da phuong thirc két hgp D6 thi
tri thic y khoa gilp tang do chinh xac tur 82,4% lén 94,5%.

K&t luan: Hé thong tri tué nhan tao tich hgp Do thj tri thirc y khoa phat hién sém va gidm bo sét ton
thuong nho, dong thdi nang cao dé chinh xac.

Tirkhéa: Ung thu vom mii hong; tri tué nhan tao; D6 thj tri thirc y khoa; chan doan s6m; da phuong
thure.

1. DAT VAN BE

ung thu vom mai hong (UTVMH) la mét trong nhu’ng ung
thu dau cé co phan bé dich té dac thu, gép nhiéu tai Dong
Nam A va mién nam Trung Qudc, trong dé Viét Nam la
qudc gia cé ganh ndng bénh tat dang ké. Theo GLOBO-
CAN 2022, moi nam Viét Nam ghi nhan khodng 5.613 ca
mac méi UTVMH, cho thdy day van lavan déy té can dugc
guan tadm trong chién luge phéat hién sém va kiém soat
ungthu[1, 2].

Mot thach thire Lén trong thyc hanh lam sang & phan
lén ngu’dl bénh UTVMH van dugc chan doan & glal doan
muon, kh| khéi u da xam |&n réng tai chd hoac c6 di can
hach ¢é, lam glam ca hoi diéu trj triét can va anh hu’dng
ré déntién lu’dng song [3]. Nguyen nhanchu yeu Xuat phat
tir dac diém giai phau ctia vom mii hong nam sau, kho
tiép can khi kham thong thudng, dong thoi triéu chirng
giai doan sdm nhu nghet mdi mot bén, U tai, chay mau

*Téc gia lién hé

mi it hodc cdm gidc vudng hong thudng khong dac hiéu,
dé bi bo qua hodc nham véi cac bénh ly tai mai hong lanh
tinh [3].

Trong nhitng nam gan day, tri tué nhan tao (Artificial
Intelligence - Al), dac biét la cac md hinh hoc sau nhuv
mang no-ron tich chap (Convolutional Neural Network -
CNN), da cho thay tiém nang l&n trong phan tich hinh anh
y hoc va hé trg chan doan ung thu. Cac nghién cltu budc
dau trén UTVMH cho thdy CNN c¢6 thé gitip phan biét tén
thuong ac tinh Vi tén thuong lanh tinh trén céng hudng
tlr, dong thoi hé trg nhan dién céc dac diém hinh anh kho
doi véi ngudi doc it kinh nghlem [4]. Tuy nhién, da s6 céac
moé hinh hién nay van chd yeu dua trén mot nguon dirliéu
don &, thudngla hinh anh, nén chuwa phan anh day du ban
ché&tda chiéu clia chdn doan UTVMH trong thu'c hanh lam
sang [4, 5].
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Trén thuc t&, chdn doan UTVMH khéng chi dua vao hinh
anh ma con doi hoi tich hgp déng thai nhiéu l3p thong tin,
bao gbm dac diém lam sang, vi tri va hinh thai tén thuong,
hach ¢6, giai doan bénh [3]. C4c y&u t8 nay ¢ gia tri quan
trong trong dinh huéng nghi ngd, phan tang nguy co va
cungco quyétdinh chan doan, nhung chua dugc tich hap
mot cach hé théng trong phan l&n cac mod hinh Al hién
c6. Bé&n canh dé, han ché vé kha nang giai thich clia cac
mo hinh “hop den” cling lam giam muc do tin cdy va can
tré i’ng dung rong rai trong moi truong ldm sang [5, 6, 71.

D06 thi tri thirc y khoa (Medical Knowledge Graph - MKG)
dugc xem la moét hudng ti€p can co tiém nang dé giai
quyét nhitng han ché& néu trén, nhd kha nang biéu dién
va lién két tri thire gitra céac thuc thé lam sang, hinh anh,
xét nghiém va chan doén trong ciing mot cau tric cé ngly
nghia [5, 6]. Viéc tich hop Al da phuong thidc véi MKG
khéng chi ky vong nadng cao dd chinh xac chan doan ma
con tang tinh giai thich, gitp hé théng dua ra quyét dinh
gan hon véi tu duy ldm sang cla béc si [6, 7]. Trong bdi
canh UTVMH la bénh ly dé bd sét & giai doan sém va
thudng doi hoi phdi hop nhigu ngudn dif liéu dé xac dinh
chan doan, cach ti€p can nay dac biét cd y nghia.

Mac du vay, dén nay van con thiéu cac nghién ctiu danh
gid mot cach hé théng hiéu qua clia mé hinh tri tué nhan
tao tich hgp D6 thi tri thirc y khoa trong ho trg Chélj doan
UTVMH, nhéat & & cac khia canh cd y nghia thuc tién cao
nhu phéat hién giai doan sdm, giam b s6t tén thuong nho
va cai thién hiéu qua chan doén khi tich hgp da phuong
thie. Day chinh & khoang tréng nghién cltu quan trong
can dugc lam rd dé tao cd sd cho viéc trng dung Al vao
thuc hanh tai mai hong - ung budu tai Viét Nam [3, 4, 6].

Xuat phat tir nhitng ly do trén, nghién citu nay dugc thuc
hién nham dénh gia hiéu qua chan doan clia hé théng tri
tué nhan tao tich hgp D6 thi tri thirc y khoa trong ho trg
phat hién ung thu vom mi hong, déng thdi phén tich gia
tri cla mo hinh trong phat hién sém va gidm bd sot tén
thuwong nhd théng qua tich hop di liéu da phuong thirc
[2, 4, 6].

2. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Béi twgng nghién ciru
Nghién clru dugc thyc hién trén 1.200 trudng hop, thu
thap tlr cac co sdy té tham gia, gom 600 bénh nhan ung
thu' vom mai hong va 600 trudng hop déi ching.

- Tiéu chudn lva chon: Céc trudng hop dugc dua vao
nghién cttu khi dap ng day du céc tiéu chuén sau:

+ Chén doén xac dinh thudc mét trong hai nhém
nghién ctu: ung thu vom mii hong hoac tén thuong lanh
tinh ving vom, c6 day du théng tin.

+ C6 it nhat mét loai d¥ liéu hinh anh y hoc dat
tiéu chuén phan tich, gdm céng hudng tir (MRI), cat LGp vi
tinh (CT) hoac ndi soi vom mi hong.

- Tiéu chuén loai trtr: Cac trudng hgp bi loai khoi
nghién ctu khi c6 mét trong cac dac diém sau:

+ Chét lugng hinh anh khong dat yéu cau phan tich

+ D3 dudc diéu trj truéc dé bang phau thuat, xa
tri, hda tri hoac can thiép khac.

+ Ho so trung &p, khong théng nhat thong tin,
khéng dd can c xac dinh chan doan.

2.2. Phuong phéap nghién clru va ¢& mau

Nghién ctu dugc thiét k& theo phuong phap mo ta cat
ngang c6 phan tich, két hgp danh gia hiéu qua chdn doéan
clia hé théng tri tué nhan tao.

Mau nghién cttu dugc chon theo phuong phap thuan tién
c6 chu dich: toan bd céc trudng hgp du tiéu chuén lua
chon, dugc ghi nhéan lién ti€p tai 5 cd sd y t€ tham gia

trong thoi gian nghién cttu, sau dé bat cap theo ty & 1:1
gita nhém ung thu vom mi hong va nhém déi ching
nha&m han ché sai s6 do mat can bang ¢ mau giira hai
nhom khi huén luyén va danh gia mé hinh. C& mau tdi
thiéu cho moéi nhém dugc udc tinh theo cong thirc tinh
¢c& mau cho nghién cltu gia tri cla mot xét nghiém chén
doan, dua trén do nhay ky vong 90%, sai s6 cho phép d
= 5% va do tin cay 95% (Z = 1,96), cho két qua t6i thiéu
khoang 138 trudng hgp moi nhém; ¢ mau thuc té€ 600
trudng hgp/nhém vugt yéu cau téi thiéu, gilp tang dé
chinh xac cua cac udc lugng hiéu nang mé hinh va cho
phép chia thanh cac tap huan luyén, hiéu chinh, kiém tra
doc lap nhu mé tad @ muc 2.3.1. C& mau nghién clru gobm
1.200 trudng hgp, dudc phan bé can bang gitra hai nhém.
2.3. Thiét ké nghién ctu va chi sé danh gia
2.3.1. Thiét ké nghién citu
Hé théng tri tué nhan tao trong nghién cttu dugc xay dung
theo huéng tich hgp da phuong thic, st dung hai nhém
di liéu chinh gém:

- D@ liéu hinh anh y hoc: MRI, CT va/hoac ndi soi vom
mdui hong;

- D liéu lam sang: tudi, gidi va cac théng tin ho trg
chén doan.
Bd dir liéu dugc chudn hda va chia thanh céac tap huan
luyén, hiéu chinh va kiém tra doéc lap theo ty 1& 70% -
15% - 15%, tuong ng véi 840 trudng hgp cho tap hudn
luyén, 180 truong hgop cho tap hiéu chinh va 180 truong
hgp cho tap kiém tra doc lap, bao ddm phan b6 can bang
gitra nhém ung thu vom mdi hong va nhém déi ching.
Viéc chia di¥ liéu dugc thuc hién theo phuong phap ngau
nhién phan tang/theo trung tam, nham han ché sai l&ch
chon mau va giam nguy co ro ri dir liéu gilra cac tap. D
liéu hinh anh va lam sang dugc thu thap hoi citu tir hd so
bénh an dién tlr va hé thong luu tr hinh anh (PACS) cla
5 co s@y té tham gia. Chan doan ung thu vom mii hong
dugc xac dinh theo chuén vang la k&t qua mo bénh hoc
duong tinh tir sinh thi€t vom; nhém doi chirng dugc xac
dinh khi mé bénh hoc d&m tinh ho&c hinh anh noi soi/MRI/
CT binh thudng kém theo dbi ld&m sang t8i thiu 12 thang
khéng ghi nhan tén thuong ac tinh. Cac trudng hop thiéu
dir liéu & bi€n dau vao (vi du thi€u mét trong cac phuong
tién chan dodan hinh anh) dugc loai khdi phén tich theo
tiéu chudn loai trir & muc 2.1.2, khéng ap dung suy dién
(imputation) dé tranh sai l&ch khi danh gia hiéu nang mo
hinh. D liéu sau khi 4n danh dugc luu triy, x¥ ly trén hé
théng ndi bd cé phan quyén truy cap va ma hdéa khi luu
trir/truy@n tai, phu hop véi quy dinh vé bao mat thong tin
y té va dao ddc nghién ctu néu & muc 2.7. P& danh gia
gia trj gia tdng clia trng murc tich hop di liéu, nghién cliu
tién hanh so sanh gilta cac mo hinh sau:

(1) mé hinh chi str dung dir liéu hinh anh;

(2) m6 hinh da phuong thire tich hgp hinh anh va di¥
liéu ldm sang;

(3) m6 hinh da phuong thire tich hgp hinh anh, dir liéu
lam sang va Do thi tri thirc y khoa.
Thiét k& nay cho phép danh gia khong chi hiéu qua chan
doan chung cua héthéng Alma con lam ré déng gop riéng
clia tich hgp da phuong thirc va cia D6 thi tri thire y khoa
trong hd trg chan doan sém ung thu vom mii hong.
2.3.2. Cac chi sé danh gia
2.3.2.1. Céc chi s6 danh gia chinh
Boé chinh xéc (Accuracy); D6 nhay (Sensitivity); D6 dac
hiéu (Specificity); Dién tich dudi dudng cong ROC (AUC).
2.3.2.2. C4c chi s6 danh gig bé sung
Ty L& phat hién dung ung thu vom mi hong giai doan sém
(giai doan I-11); Ty l& bd s6t tén thuang nhé (c6 kich thude
<1 cm); M{rc caithién hiéu qua chan doan khitich hgp da
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phuaong thic, so sanh gitta cac moé hinh: chi sir dung d
liéu hinh anh; mé hinh da phuong thire tich hgp hinh anh,
l&m sang va Do thi tri thirc y khoa.

2.4. Pia diém nghién ciru

D liéu nghién ctu dugc thu thap tir 5 co sd'y té dai dién
cho céc tuyén chuyén mén khac nhau gom: Bénhvién Dai
hoc Y Ha No6i, bénh vién Tai mai hong Trung uong, bénh
vién Da khoa tinh Thanh Hda, bénh vién da khoa tinh
Quang Tri, bénh vién Trung wong Thai Nguyén.

2.5. Cac bién sé nghién ciru

2.5.1. Nhém bién dau vao

- Pac diém nhan khau hoc: Tudi; Gidi.

- D{¥liéu hinh &nh: Loai phuong tién chan doan hinh anh
str dung (MR, CT, ndi soi); Vi tri tén thuong; Kich thudc tén
thuong; Dac diém t6n thuong nhoé dudi 1 cm;Su hién dién
cuia hach nghi ngd; Cac dau hiéu hinh anh goiy ac tinh.
2.5.2. Nhom bién d3u ra va bién danh gia

_ - Chén doén cudi cling: ung thu vom mi hong hoac
ton thuong lanh tinh;

- K&t qua du doan clia hé théng tri tué nhan tao;

- Mrc d6 phu hgp gitra dy doédn clia Al va chan doan
xac dinh;

- Giai doan bénh, phan thanh giai doan sém (I-ll) va
giai doan khac;

- Tinh trang t6n thuong nhd < 1 cm;

Nhém mo hinh phén tich: chi hinh dnh; mo hinh tich hop
da phuaong thirc véi D6 thij tri thirc y khoa.

2.6. Phan tich va xtr ly sé liéu

D{ liéu dugc chuén héa trudc khi dua vao phan tich va
hu&n luyén mé hinh.

Cé4c bién dinh tinh dugc trinh bay dudi dang tan s6 va ty
& phan trdm. Hiéu suét chdn doan clia hé thdng Al dugc
tinh toan théng qua céac chi sé: dé chinh xac; dd nhay; d6
dac hiéu; dién tich dudi dudng cong ROC.

Ngoai ra, nghién cltu thuc hién: so sanh ty & phat hién
dung giai doan sém gilta cdc md hinh; so sanh ty & bd sot
t8n thuong nho; so sanh hiéu qua clia tirng phuong thirc
phan tich trong hé théng Al. Cac phép kiém théng ké phu
hgp dudc st dung dé so sanh gilta cac nhom, véi mic y
nghia théng ké p < 0,05.

Sai s6 nghién cltu dugc han ché bangcach:ap dungthéng
nhat tiéu chuan lya chon va loai trir; st dung tiéu chuan
chan doan xac dinh giéng nhau cho toan bdé mau; chuén
hoéa quy trinh thu nhanva xrly dit liéu dau vao; loai bo céac
truong hop co dit liéu khong day du hoac chat lugng hinh
anh khéng dat yéu cau; sir dung tap kiém tra doc lap dé
danh gia khach quan hiéu nang ctia mé hinh.

2.7.Pao dirc nghién ctru

Nghién ctu dugc thuc hién trén bd dir liéu da dugc an
danh, khong s dung thong tin nhan dién cé nhéan cla
ngudi bénh. Viéc thu thap, luu trir va xir ly di? liéu tuan
thd céc quy dinh vé bado mat théng tin va dao dic trong
nghién cltu y sinh hoc.

Nhan xét: Ty & nam/n{t & nhém ung thu vom mi hong la
2,5/1, cao han so véi nhom déi ching la 1,2/1 (p < 0,05).
Tuditrung binh § hai nhém an luot1348,6 +12,4va 45,2 +
11,8, khéng co su khac biét co y nghia théng ké (p > 0,05).
3.2. Hiéu qua chan doan va gia tri *ng dung cua hé
théng tri tué nhéan tao

3.2.1. Hiéu suat chan doan cua hé théng tri tué nhan
tao

Bang 2. Hiéu suat chan doan cta hé théng Al
trén tap kiém tra doc lap (n = 180)

Chisé Gia trj Kggfggoz“

B0 chinh xac (Accuracy) 94,5% | 92,1-96,8

Do nhay (Sensitivity) 96,2% | 94,0-98,4

Do dac hiéu (Specificity) 92,8% | 90,5-95,1
Dién tich S;rg;(?%ir:\g/ec)ong (Area 0,97 0,95-0,99
Gié tri dy bdo duong tinh (PPV)* 92,6% | 85,4-96,4
Gia tri du bdo am tinh (NPV)* 96,5% | 90,2-98,8

Nhan xét: Trén tap kiém tra doc lap gobm 180 trudng hop
(phan b6 can bang 90 ca ung thu vom mi hong va 90 ca
ddi chirng), hé thdng dat dé chinh xac 94,5% (KTC 95%:
92,1-96,8), dd nhay 96,2% (KTC 95%: 94,0-98,4), d6 dac
hiéu 92,8% (KTC 95%: 90,5-95,1) va AUC 0,97 (KTC 95%:
0,95-0,99). Gia tri dy bdo duang tinh va am tinh lan lugt
la 92,6% (KTC 95%: 85,4-96,4) va 96,5% (KTC 95%: 90,2—
98,8);
3.2.2. Hiéu qua phat hién ung thw vom mii hong giai
doan sém
Bang 3. So sanh kha nang phat hién ding ung thw
vom miii hong giai doan sém (I-1l) trén nhém bénh
giai doan sé@m (N = 120)

B} S& phat hién Ty L& phat
Phuongphap | qing/téng sé | hiéndang (%) | P
Lam sang 72/120 60,0
Al + MKG 102/120 85,0 <0,001

Nhan xét: Trén cung mét nhém 120 trudng hop ung thu
vom mi hong giai doan sém, ty |& phat hién dung khi chi
dva vao tham khdm ldm sang théng thuong (chua cé ho
trg Al) la 60,0%, trong khi ty l& phat hién dang khi bac st
c6 ho trg ctia hé théng Al tich hgp MKG (doc dwa trén hinh
anh, d@ liéu ldam sang va MKG) dat 85,0%, cao hon 25,0
diém phan tram, khac biét c6 y nghia théng ké (p < 0,001.
3.2.3. Kha nang giam bé sét tén thuong nhé

Bang 4. So sanh ty 1& bo s6t tén thuong nhé duéi 1cm
gitra bac si it kinh nghiém va bac sicé ho trg Al (N =100)

. s . . . . - S4 tdn thuong | Ty lé bo
3. KET QUA NGHIEN CUU Nhom danh gia bé sét / téng s%’ s):')t'(%) p
3.1.Pac diém mau nghién ciru
Bang 1. Pac diém chung Bac sicd kinh nghiém 42/100 42.0
clia ddi twgng nghién ciru (n =1.200) <5nam ’
s qigm | Nhémungthwvom Nhom déi Béc s co Al hd trg 12/100 12,0 | <0,001
bacdiém | - hihong(n=600) | ching(n=600) | P i
Nam/N{ 2,5/1 1,2/1 <0,05 Nhan xét: Trén 100 t6n thuong nhoé dudi 1 cm, ty L& bd sot
N giam tr 42,0% & nhém béc si c6 kinh nghiém dudi 5 nam
;U%I trung 48,6+12,4 452+11,8 >0,05 | xudngcon 12,0% khicé ho trg tir hé théng Al, tuong (ing
inh (nam) giam 30,0 diém phan tram (p < 0,001).
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3.2.4. Vai tro cua tich hop da phuong thirc
Bang 5. Hiéu qua theo tirng muirc do tich hgp dir liéu

Phuong thirc phan tich Po chinh xac (%) | Giatrip
Chi strdung hinh anh 82,4%
Pa phuong thic (MKG) 94,5% <0,001

Nhéan xét: Do chinh xac khi s&r dung hinh anh 82,4%, dat
94,5% khitich hgp thém d liéu ldm sang, tuong ing tang
12,1 phan tram so v&i mé hinh chi st dung hinh anh.

4. BAN LUAN

Nghién ctu cho thay hé thongtrl tué nhén tao da phuong
thire tich hop MKG dat hiéu qua chan doén cao trong ho
trg phat hién ung thu vom mdai hong, vdi do chinh xac
94,5%, d6 nhay 96,2%, d6 dac hiéu 92,8% va dién tich
dudi dudng cong dat 0,97 trén tép kiém tra doc lap. Két
qud nay céy nghia thuc tién, bdi ung thu vom mai hong la
bénh ly 4c tinh c6 ganh nang dang ké tai Viét Nam, trong
khi chdn doan s&m con gap nhidu khé khan do vi tri giai
phau clia vom mdii hong nam sau, khé tiép can khi kham
thong thuong, dong thdi triéu ching ban dau thuong
nghéo nan, khéng dac hiéu va dé nham vdi cac bénh ly
tai mGi hong lanh tinh. Muc tiéu uu tién khéng chila phan
loai ding ma con la gidm i da nguy cd bo s6t bénh ngay
tir lan ti€p can dau tién [1, 2, 3, 4, 5].

Trong nghién ctu, nam gigi chi€ém wu thé (nam/nir la
2,5/1), cao hon ré rét so voi nhém déi chiing. K&t qua nay
phu hap véi dac diém dich t& cta ung thu vom mii hong
da dugc ghi nhan & cac qudc gia cé ty L& luu hanh cao tai
Poéng Nam A. Theo GLOBOCAN 2022, Viét Nam ghi nhan
5.613 camac mdi ung thuvom mai hongtrong ndm 2022,
cho thay day van la bénh ly can dugc uu tién trong chién
lugc phat hién sém va kiém soéat ung thu. Digu nay lam
tang tinh phu hgp lam sang clia hé thang khi xem xét kha
nang ng dung tai cdc co s& tai mdi hong va ung budu
trong nudc [1, 2].

Mot k&t qua rat dang cha y clia nghién clru la ty (& phat
hién dang ung thu vom mii hong giai doan sém tang tu
60,0% khi chi dwa vao tham kham ldm sang lén 85,0%
khi c6 su hd trg clia hé théng tri tué nhan tao két hop
MKG. Gi4 tri l&n nhat cla tri tué nhén tao trong ung thu
vom mi hong la kha nang ho trg nhan dién bénh sém
hon, khi ca hoi didu trj triét cén va tién lugng song con
t6t. Chen va cong su cho thdy mé hinh hoc may dura trén
d liéu hd so kham chira bénh c6 thé ho trg dy bao nguy
co xuat hién ung thu vom mdi hong va rat ngén giai doan
tién chan doan [5]. Trong linh viure ndi soi, Xu va cdng sy
ghi nhan viéc két hgp dong thai hinh dnh dnh sang trdng
va noi soi daianh sang hep lamtangro hiéu qua nhan dién
tén thuong so vGi cach ti€p can chi str dung tirng ngudn
dirliéu riéng L& [6]. Wang va cong su chi ra hé théng tritué
nhan tao duya trén anh ndi soi vom cé kha nang nhan dién
ung thu vom mai hong vdi do chinh xac cao [7]. Cac cong
trinh gan day cla He, Yue va dac biét la nghién clttu da
trung td&m quy mo qudc gia cla Shiva cong sy déu clng
¢6 nhan dinh rang tri tué nhan tao c6 thé lam tang nang
luc phat hién s&m tén thuong nghi ngd, nhat la trong moi
trudng c6 suw chénh léch vé kinh nghiém gilta nhirng ngu'di
doc[8, 9, 10].

K&t qua giam ty & bd sét t8n thuong nho dudi 1 cm tur
42,0% xuéng 12,0% khi c6 sy ho trg ctiia hé théng tri tué
nhan tao & mot bang chitng cé gia tri ng dung rat cao.
Trong thyc hanh lAm sang, cac tén thuong giai doan sém
& vom miii hong thudng nhd, kin ddo, c6 thé ndm & hé
Rosenmiiller, dudi niém mac hodc khong tao hinh &nh 16i
sui ré rét, do doé rat dé bi bo qua, dac biét bdi bac si it
kinh nghiém. Wangva cong sitirng nhdn manh rang chan

doan ung thu vom mi hong la moét thach thie, do cé mot
ty l& dang ké tén thuang khé quan séat trén ndi soi va tham
chi c6 thé bi bd sét & lan danh gia dau tién [4]. Vi vay,
mot hé théng c6 kha nang goiy viing nghi ngd, nhdn manh
vi tri tn thuong va lam giam ty (& bo sét cac tén thuong
nhé khéng chicéy nghia vé mat théng ké ma con cé tac
dong truc ti€p dén quyét dinh sinh thiét, chi dinh chup
cat lo’p vi tinh hodc cong hudng tur bé sung va dinh hu’o’ng
chuyén tuyen kip thdi. Y nghia nay cang rd hon trong béi
canh tuyén dau hoéc ca s& khéng chuyén sau, noi kinh
nghiém doc néi soi vom c6 thé chua dong déu gilra céc
bac si[3, 4, 8, 9].

Gia tri trung tAm cua nghién cu ndm & chd mé6 hinh
khéng dirng lai & viéc phan tich hinh anh don thuan, ma
cho thay khi tich hgp thém dir liéu lam sang va MKG, dé
chinh xac tang tur 82,4% lén 94,5%, tuong Ung tang 12,1
diém phan trdm. Muc tdng nay cho thay ban chat cla
chan doéan ung thu vom mdi hong & mdt qué trinh suy
luén da chiéu, trong dé hinh anh chi la moét thanh phan.
Trong thuc hanh that, bac s khéng dua ra két luén chi tir
mét anh ndi soi hay mot lat cat cong hudng tirriéng 1&, ma
ludn két hgp tudi, gidi, triéu ching, vi tri tdn thuong, hinh
thai niém mac, tinh trang hach cé va b&i canh nguy ca. Vi
vay, k&t qua clia nghién ctru phi hgp vdi tu duy lam sang
hon so véi mé hinh chidya trén hinh anh. Céc nghién cltiu
gan day vé hoc may két hgp nhiéu ngudn dir liéu trong y
hoc ciling cho thdy mé hinh tich hgp thudng cho hiéu qua
tot han mé hinh chi s&r dung mot loai dit liéu don & [11].
Bén canh dé, cac t8ng quan gan day vé ng dung D6 thj
tri thirc trong y hoc va trong phéan tich hinh anh y hoc déu
cho thayviéc ma héa quan hé ngr nghia gilra triéu chirng,
d&u hiéu hinh anh, xét nghiém va chan doan cé thé giup
tang nang luc suy luan va cai thién kha nang gidi thich clia
héthéng[12, 13]. V& mat trién khai, day la vu th& rdt quan
trong, bdi trong moi trudng y t€, mdt mo hinh cang gan vdi
céach lap luan clia béac si thi cang dé dugc chédp nhan va
ng dung [14].

So v@i cac nghién clu tri tué nhan tao trudc day trén ung
thu vom mii hong, diém khéc biét clia cong trinh nay 1a
da chuyén trong tdm tir viéc ching minh hé théng “doc
anh t6t” sang viéc ching minh hé théng tich hgp tri thic
c6 thé hd trg quyét dinh sém va cé gia tri thuc hanh ré
hon. Cac md hinh ndi soi trudc day nhu clia Xu, Wang,
He hay Yue chu yéu tap trung t8i uu héa kha nang phéan
biét hinh anh éc tinh va lanh tinh [6, 7, 8, 9]. Nghién clu
da trung tdm cua Shi da tién thém mot budc khi dénh gia
kha nang ho trg bac si trén di liéu ndi soi thyc t& [10].
Tuy nhién, nghién ctu hién tai b6 sung thém mét tang gia
tri mdi, do a st dung MKG nhu cd ché lién két gitra dir
liéu hinh anh va di¥ liéu ldm sang, t&r d6 phan anh t6t hon
quy trinh tv duy ch&n doéan trong thuc hanh tai mdi hong
-ung budu. Néi cach khac, hé thong trong nghién clru nay
khéng chi déng vai tro phan loai hinh &nh, ma con la mot
cébng cu hd trg chan doan ¢ kha nang gom ndi va dién
giai thong tin theo hudng gan véi suy luan lam sang hon
[11,12,13].

K&t qua nghién cltu cling cho thdy mé hinh c6 tiém nang
trién khai trong hé théng y t& Viét Nam khi di¥ lieu dugc
xay dung tir nhiéu tuyén chuyén mén khac nhau. Viéc tich
hgp dit liéu hinh anh, théng tin ldm sang va MKG khéng
chi gitp nang cao hiéu qua chan doén ma con gép phan
chuan héa quy trinh hd tro ra quyét dinh gilra cdc ca sdy
té€. Dac biét, tai cac benh vién tuye'n tlnh hodc cosdchua
c6 nhiéu chuyen gia vé ung thu dau c6, hé théng Al tich
hop MKG c6thé hd trgnhan dién sdm cactruong hop nghi
ngo, gop phan giam su khac biét vé chat lugng chan doan
gitra cac tuyén va ho tro chuyén tuyén kip thoi.

T géc nhin quan ly hé théng y té tai Viét Nam, két qua
nghién clttu cho thdy mé hinh cé tiém nang trién khai
trong thyc hanh lam sang nhd dugc xay dung va danh gia
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trén di liéu thu thép ty nam ca sd'y té dai dién cho céac
tuyén chuyén mon khac nhau. Viéc tich hgp di liéu hinh
anh, thong tin lam sang va MKG (MKG) khong chi nang
cao hiéu qua chan dodn ma con gép phan chuan héa qua
trinh ho trg ra quyét dinh gitra cac co s@y té, dac biét tai
nhirng bénh vién chua co nhiéu chuyén gia vé ung thu
dau co. Diéu nay c6 thé gilp giam su khac biét vé chat
lwgng chén doén gitra céc tuyén, ho trg phat hién sém va
chuyén tuyén kip thoi d8i véi cac trudng hop nghi ngd ung
thu' vom mai hong. Trong b&i canh ung thu’ vom mdi hong
van la bénh ly c6 ganh nang dang ké tai Viét Nam va khu
vire Déng Nam A, viéc ('ng dung mét hé thdng Al tich hgp
MKG c6 tiém nang nang cao chét lugng chan doan sém
va t6i wu héa sir dung ngudn luc y té [1, 2, 3].

Tuy vay, van can nhin nhan than trong mét s8 han ché.
Nghién clu hién mdi dugc danh gia trén bd dir liéu
cuia cac co sd tham gia, chua cé ngoai kiém (external
validation) trén mot qyén thé hoan toan doc lap, do do
céc két luan vé gia tri ho trg chdn doan sém can dugdc dién
giai ¥ muic than trongva mangtinh goiy hon la khadng dinh,
cho dén khi cé nghién cttu kiém dinh ngoai xac nhan. Bén
canh do, thiét k& bénh-chirng vdi ty l& can bang 600 bénh
nhan ung thu vom mi hong/600 d&i chirng gitp t6i uu
viéc huén luyén va danh gia moé hinh, nhung khéng phan
anh ty & hién méc thuc té clia bénh trong quan thé sang
loc, v6n thap hon nhiéu so véi ty 1& 1:1 trong nghién clu.
Vi vay, dé chinh xac, PPV va NPV béo cdo & muc 3.2.1
phan anh hiéu nang ctia mé hinh trén phé bénh can bing
culia nghién cttu, can dugc hiéu chinh lai theo ty & hién
mac thuyc t& trudc khi ngoai suy truc tiép cho quan thé
sang loc cong dong hoac tuyén kham ban dau, noi ty &
ung thu vom mi hong thdp hon dang ké so vdi thiét ké
clia nghién cttu nay. Céc bién lam sang tich hgp vao mé
hinh hién con tuong ddi co ban; néu bé sung thém céc
d&u &n sinh hoc nhu vi rat Epstein-Barr trong mau, mo ta
ndi soi cO cau truc, dac trung cdng hudng tir chi tiét hodc
d¥liéu bénh dn dangvan ban ty do, hiéu qua ctia mo hinh
c6 thé con dugc cai thién thém. Mac du MKG duogc ky
vong lam tang kha nang gidi thich, nghién cu hién chua
dinh lugng riéng mrc do giai thich clia hé théng hodc mirc
dd caithién niém tin ciia ngudi dung cudi, day sé la huéng
can tiép tuc danh gia trong cac nghién cttu tiép theo [11,
12,13, 14].

5. KET LUAN

Hé théng tri tué nhan tao tich hgp MKG dat hiéu qua chén
doan cao vdi do chinh xac 94,5%, d6 nhay 96,2%, d6 dac
hiéu 92,8% va AUC 0,97. Viéc tich hgp da phuong thic
giup tang ty lé phat hién duang ung thu vom mai hong giai
doan sém tir 60,0% lén 85,0% va giam ty & bd sét tén
thuong nho tlr42,0% xudng 12,0%, qua doé tra l§i muc tiéu
nghién cu vé hiéu qua chan doan sém cuia hé théng trén
tap dir liéu va thiét ké clia nghién clru nay.

6. KIEN NGHI

Can tiép tuc thuc hién cac nghién ctu kiém dinh ngoai
(external validation) trén quan thé déc lap va tai nhiéu co
s& y t& hon nham danh gia kha nang khai quat cua mé
hinh. Béng thdi, can trién khai cac nghién cltu tién clu,
c6 hiéu chinh theo ty & hién méc thuc t& clia quan thé
dich, dé danh gia tinh kha thi va gia tri st dung cla hé
thé&ng tri tué nhan tao tich hgp MKG trong hd tro chan
doan sém ung thu vom mdi hong trudc khi xem xét tich
hop vao hé théng HIS/PACS phuc vu thuyc hanh ld&m sang
thudng quy.
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