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SUMMARY Objective: To preliminarily evaluate the feasibility and performance
of a machine learning model in detecting mediastinal abnormalities on

frontal chest radiographs.

Methods: A retrospective cross-sectional study was conducted at
the University Medical Center Ho Chi Minh City from September 2018
to June 2025. The study dataset comprised 735 frontal chest radiographs,
including 441 cases with mediastinal abnormalities (such as 260 cases of
mediastinal tumors and 181 cases of thoracic aortic aneurysms), and 294
normal cases. All cases were correlated with chest computed tomography
or magnetic resonance imaging to determine the presence or absence of
mediastinal abnormalities. The chest radiographs were preprocessed to
standardize image quality before being used to train a ResNet34 model
using a supervised learning approach. After training, the model received
frontal chest radiographs as input and classified them into two groups:
normal and abnormal mediastinum. The diagnostic performance of the

model was evaluated using five-fold cross-validation.
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the diagnostic performance, the ResNet34 model achieved an area under the
curve (AUC-ROC) 0f 0.95 (95% CT: 0.93-0.98) and an accuracy of 0.87 (95%
CI: 0.82-0.92). Other performance metrics included an F1-score of 0.88 (95%
CL: 0.82-0.94), sensitivity of 0.83 (95% CI: 0.72-0.94), specificity of 0.93
(95% CI: 0.88-0.98), positive predictive value of 0.95 (95% CI: 0.92-0.98),
and negative predictive value of 0.79 (95% CI: 0.69-0.88).
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SUMMARY

lesion.

I. DAT VAN BE

Trung that chi¥a nhiéu cAu tric gidi phau quan trong
va c6 phd bénh ly da dang. Trong nghién cru nay, nhém
bat thwong dwoc gidi han & hai nhém bénh da dwoc xac
nhan trén CLVT hodc cdng hwéng tr: u trung that, bao
gdm cac khdi u hodc khéi hach tao hinh &nh choan chd
trung thét, va phinh ddng mach chd ngwec. X-quang nguwc
théng la phwong tién thwdng dwoc lwa chon trong danh
gia ban dau, nhwng dd nhay bi han ché b&i ban chét
hinh anh hai chiéu va sy chéng lap cla tim, mach mau,
xwong va nhu md phéi [1], [2]. Sw phat trién nhanh chéng
cua tri tué nhan tao, dac biét la cac mo6 hinh hoc sau, da
mé rong tiém nang &ng dung trong chan doan hinh anh,
gop phan nang cao kha nang phat hién va phan loai tén
thwong. M6t phan tich téng quan gan day cho thay cac
md hinh hoc sau trong phat hién nét phdi trén X-quang dat
dd nhay tr 85-99% va dd dac hiéu tir 83—98% [3]. Cac
bat thweorng cé thé biéu hién bang trung that rong, bién
dang hodc mét cac dwdng bo trung that nhw bd canh khi
quan phai, ctra s chd-phdi, dwdng canh déng mach cha,
ngach don-thwc quan va cac duwdng canh sbng; tuy nhién
tdn thwong nhé hodc nam sau cac cAu truc binh thwdng
van c6 thé bj bé sét. X-quang nghiéng cé thé cung cép
thém thong tin dinh khu, nhwng khéng phai luc nao ciing
duwoc thiee hién trong quy trinh chup thwdng quy; vi vay
nghién ctru nay tap trung vao X-quang nguc thang, 13 tw
thé c6 tinh s&n cé cao hon trong thuc hanh.

Mang no-ron tich chap c6 kha nang ty déng hoc
cac dac trung hinh anh. ResNet34 s dung cac két ndi
tat, giip han ché suy gidm dé chénh va cho phép huén
luyén mang sau véi do phirc tap tinh toan vira phai. Kién
truc nay dwgc lwa chon vi phu hgp véi bai toan phan loai
nhi phan trén bd d liéu c6 quy mé trung binh va da dwoc

Conclusion: Preliminary results suggest that the ResNet34 model
achieved promising performance in detecting mediastinal abnormalities,
including mediastinal tumors and thoracic aortic aneurysms, on frontal

chest radiographs.

Keywords: machine learning model, chest radiograph, mediastinal

st dung réng rai trong phan loai hinh anh [4]. Tt thuwc
tién trén, nghién ctru nham buéc dau danh gia hiéu nang
ctia md hinh ResNet34 trong phat hién u trung that va
phinh ddng mach chl ngwe trén X-quang ngwc thang, véi
CLVT hodc cong huéng tir 16ng ngwec lam chuén tham
chiéu.

Il. POl TWQNG, PHWONG PHAP NGHIEN CUrU
D6i twong nghién ciru

Dén s6 nghién ctru: Bénh nhan cé hinh X-quang
ngwc théng dwoc chup tai Bénh vién Dai hoc Y Duoc
Thanh phé H6 Chi Minh trong thi gian tir 09/2018 dén
06/2025.

Tiéu chudn chon mau:

Bénh nhan cé X-quang ngwc thang du chéat lwong
chan doan bao gdm hinh anh thdy dwoc toan bd ldng
ngwe, khdng bi xoay, d6 xuyén thau tia X vira dl va coé
CLVT hodc cong huéng tir 16ng nguc dbi chiéu duoc
thwe hién trong khodng khong qua 1 thang. Khoang thoi
gian nay dwoc lwa chon nham ting tinh twong dong vé
tinh trang bénh gitra hai 1an khao sat va gidm kha néng
xuét hién hoac tién trién dang ké cua tén thuwong trong
thoi gian d6i chiéu. Nghién ctru chi s& dung X-quang
ngwc thdng; X-quang nghiéng khéng dwoc phan tich do
khong dwoc thue hién ddng nhat & toan bd mau.

2. Phwong phap nghién ctru

Thiét k& nghién ctru: Nghién ctru cat ngang hdi ctru.

Phwong phap thu thap sé liéu: T4t ca X-quang nguc
thang thda tiéu chuan chon mau dwoc dwa vao nghién
ctru. Do di¥ lieu hdi ctru dwoc thu nhan trong thoi gian dai

va tr cac quy trinh chup thwérng quy, théng sé chup chi
tiét (bao gdm kV, mAs va khodng céach béng phat tia - bd
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thu nhan anh) khéng ddng nhat va khéng dwoc truy xuét
day da cho moi trwdng hop. Cac hinh duwgc xac nhan di
chét lwgng chan doan dwoc st dung.

Céc bién s6 duorc thu thap gébm tudi, gidi tinh, dwdng
kinh ngang I&n nhat trung that, hién dién dwdng bé trung
that bat thwong. Tang dwong kinh ngang Ién nhét trung
that dwoc dinh nghia la dwdng kinh ngang I&n nhét cia
trung that trén 6 cm trén X-quang nguc tw thé sau — trudc
hodc trén 8 cm trén X-quang nguwc tw thé trudc-sau.
Puwéng kinh ngang duoc do & viing trung that ndm trén vi
tri tinh mach cha trén dé vao nhi phai. Pudng b trung thét
bat thuwdng dwoc dinh nghia la sw hién dién clia dwong bo
bt thworng ngoai cac dwong trung that thdy ré trén hinh
X-quang nguc thang bao gébm bd ddéng mach ch Ién, quai
va dong mach chd xuéng, bo tinh mach chd trén, ber nhi
phai, than ddng mach phdi va b that trai. Hai du hiéu nay
dwoc ghi nhan dwdi dang bién nhi phan.

Quy trinh xay dung mé hinh va danh gia hiéu qua
ctia mé hinh bao gém céc buéc chinh sau:

Buc 1. Thu thap va chuan bj d liéu hinh anh: tat
ca hinh X-quang ngwc thdng dwoc thu thap va kiém tra
trwde khi dwa vao phan tich. Cac trwdng hop nghién ctru
dwoc phan loai dwa trén két qua ddi chiéu véi chup cét
|&p vi tinh hodc cong huéng tir Idng ngwe nham xac dinh
nhém binh thwdng va nhém cé bét thuéng trung that.

Bwéc 2. Tién x& ly hinh anh X-quang: D@ liéu
DICOM dworc doc bang pydicom va xtr ly trong mdi tréng
Python 3, st dung céac thw vién pydicom [5], NumPy [6],
OpenCV [7], scikit-image [8], PyTorch [9], torchvision [10]
va scikit-learn [11]. Quy trinh gém chuan héa huéng anh
va thang gié tri diém anh, diéu chinh ctra s6 hién thi, giam
nhiéu, tdng twong phan cuc bd bang CLAHE [12], chuan
héa cwdng d6 va thay ddi kich thuwéc anh phu hop véi
dau vao clua mang. Cac bwdc dwoc thyc hién tw déng
bang NumPy, OpenCV va scikit-image nhdm han ché
diéu chinh chi quan gitra cac trudng hop. Buéc nay gidp
cac cau tric gidi phau va dau hiéu bat thwong trén hinh
dwoc thé hién ré hon truwéc khi dwa vao mé hinh hoc sau.

Bwéc 3. Huén luyén mo hinh ResNet34: Sau tién
x ly, hinh anh dwgc dwa vao mé hinh ResNet34 va

huén luyén theo phwong phap hoc cé giam sat. Cac
ving bat thwéng dwoc ngwdi huén luyén mé hinh danh
d&u bang hop chir nhat trén phan mém LabelMe va gan
nhan phan loai la bat thwéng trung that. Cac dau hiéu
tang dwdng kinh ngang trung that va hién dién dwong bey
trung that bat thuwdng trén X-quang nguc thidng dwoc hai
bac si chan doan hinh anh c6 kinh nghiém 5 nam va kinh
nghiém trén 10 nam doc. M6 hinh sé tw ddng hoc cac dac
diém dwoc huén luyén va thyc hién bai toan phan loai nhi
phan: co bat thwong trung that va khéng cé bat thuéng
trung that. Nhan tham chiéu trung that binh thudng hay
bét thwong, bao gdm u trung that hodc phinh dé6ng mach
chd nguc, xac dinh tir két qué chup cat 16p vi tinh hoac
céng hwéng tir dwoc doc béi bac si chdn doan hinh anh
¢6 kinh nghiém trén 5 nam.

Buwdc 4. Banh gia hiéu qua mé hinh: Hiéu qua chan
doan ctia mé hinh dwoc danh gia bing phwong phap
kiém dinh chéo 5 lan. Phwong phap nay gitp kiém tra kha
nang hoat déng &n dinh ctia mé hinh trén nhiéu tap di
liu khac nhau, han ché sai léch khi chi str dung mét [an
chia d@ liéu duy nhét.

Xir ly sé liéu: D& liéu dwoc quan ly bang phan
mém Microsoft Excel 365 va phan tich théng ké bang
phan mém STATA, ngén ngir Python 3 vé&i cac thw vién
Pandas, NumPy, SciPy va Scikit-learn.

3. Pao dirc trong nghién cru

Nghién ctru dwoc chap thuan va cho phép bai Hoi
déng Pao dirc Bénh vién Pai hoc Y Dwgc Thanh phd H6
Chi Minh, 06/GCN-HPDD ngay 29 thang 01 nam 2026
va thuc hién theo ding quy dinh cGa don vi. T4t ca cac
thong tin ctia nguoi bénh dwoc bdo mat theo qui dinh cua
Hoi ddng Pao dirc Bénh vién.

. KET QUA

1. Pac diém chung

Trong mau nghién clru, phan bd gidi tinh co sw
khac biét c6 y nghia thdng ké gira hai nhém (p < 0,05).
O nhém c6 tén thwong trung that, nam gi6i chiém ty &
59,2%, v&i 261 trwéng hop, cao hon so véi niv gidi. O
nhém con lai, ni gi¢i chiém wu thé hon véi ty 18 53,1%.
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V& tudi, nhém cé tdn thwong trung that co tudi trung
binh 58,41 + 19,1, cao hon c6 y nghia thc“')ng ké so voi
tudi trung binh cia nhém khéng c6 ton thwong la 43,43 +
14,2. O nhém c6 tén thwong trung that, cac trwdng hop
tdn thwong xuét hién chi yéu & nhém tr 60 tudi tré 1én,
chiém 55,8%. Nguwoc lai, cac bénh nhan & nhom khong
c6 tén thwong trung that cé phan bd tudi tap trung cha
yéu & hai nhom 18-39 tudi va 40-59 tudi, véi ty I& 1an
lwot la 40,5% va 40,8%.

DAu hiéu tang duwong kinh ngang Ién nhéat trung
that dwoc ghi nhan & 134 trwdng hop trong nhém cé
tén thwong trung that, chiém 30,4%. DAu hiéu hién dién
dwong bo trung that bat thwong dwoc ghi nhan & 294
trvdng hop, twong tng ty 1& 66,7%.

2. M6 hinh hoc may

Hiéu sudt ctia md hinh trong phéat hién tn thwong
trung that qua kiém dinh chéo 5 1an dwoc thé hién & Bang 1.

Bang 1. Hiéu suat cia mé hinh ResNet34 trong phat hién tén thwong

trung that trén X-quang ngwc qua kiém dinh chéo 5 lan

Chisé LAn1 | LAn2 | Lan3 Lan 4 Lan 5 Trung binh 95% Cl
Do chinh xac 0,912 | 0,851 | 0,863 0,905 0,816 0,869 + 0,039 0,820-0,918
Do dac hiéu 0,943 | 0,921 | 0,963 0,869 0,968 0,933 + 0,040 0,883-0,983
Do nhay 0,894 | 0,800 | 0,804 0,930 0,702 0,826 + 0,089 0,715-0,937
Gia trj tién doan dwong 0,966 | 0,932 | 0,974 0,909 0,967 0,949 + 0,028 0,915-0,984
Gia tri tién doan am 0,833 | 0,773 | 0,743 0,898 0,709 0,791 £ 0,075 0,698-0,885
Diém F1 0,928 | 0,861 | 0,881 0,920 0,814 0,881 + 0,046 0,823-0,938
ROC-AUC 0,967 | 0,945 | 0,976 0,958 0,927 0,954 + 0,019 0,931-0,978

Hiéu suét ctia mé hinh twong déi 6n dinh gitra 5 Ian,
v&i d6 chinh xac dao dong tir 0,816 (Lan 5) dén 0,912
(Lan 1), diém F1 tir 0,814 (Lan 5) dén 0,928 (Lan 1) va
dién tich dwéi dwong cong ROC tir 0,927 (Lan 5) dén

0,976 (Lan 3). Sé ca tén thwong bi bd sét dao dong tir 6
(L&n 4) dén 25 ca (Lan 5) méi lan, trong khi s ca dwong
tinh gia chi tlr 2 dén 8 ca méi lan.

Ma tran nham 1An gop 5 1an (n = 735)

Am tinh that
274 (37.3%)

Khéng c6
t0n thuong

20 (2.7%)

Du doan ctia mé hinh

Duong tinh gia

. Am tinh gia Duwong tinh that
C6 ton thuong - 76 (10.3%) 365 (49.7%)
Ifhéng co C6 tén thuong
ton thuong

350

300
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Hinh 1. Ma tran nham lan gop cla
mo hinh ResNet34 trong phat hién
tén thwong trung that qua kiém
dinh chéo 5 lan

54

DIEN QUANG & Y HOC HAT NHAN VIET NAM  S6 64 - 09/2026



NGHIEN CUU KHOA HOC

Khi gop cac duw doan ngoai mau cla 5 an kiém dinh
chéo (n = 735), md hinh phat hién duang 365/441 trwdng
hop c6 bat thweong trung that va bd sét 76 trudng hop
(17,2%); dbng thoi xac dinh ding 274/294 trudng hop
khong cé bat thwong va tao 20 trudng hop duong tinh
gia (6,8%), nhw trinh bay & Hinh 1. Hiéu ndng gop gém
dd nhay 0,828, d6 dac hiéu 0,932, gia trj tién doan dwong
0,948, gia tri tién doan am 0,783 va d6 chinh xac 0,869;
ROC-AUC trung binh cta 5 lan 1a 0,954 (KTC 95%:
0,931-0,978). Ty s6 kha di dwong va am lan lwot khoang

Puong cong ROC -5 1an kiém dinh chéo

Ty 1¢ duong tinh tht (D9 nhay)

—— Lin 1 (AUC = 0,967)
—— Lin2 (AUC = 0,945)

—— Lin5 (AUC=0,927)
== ROC trung binh (AUC = 0,954 £ 0,019)
+ 149 léch chuin

00 02 08 1o

0.4 0.6
Ty 1¢ duong tinh gia (1 — o dic hiéu)

12,2 va 0,18. Nghién ctru chwa thyc hién phan tich sai sb
co hé théng cho toan bd 76 am tinh gia va 20 dwong tinh
gid; quan séat dinh tinh cho thay sai s6 c6 thé lién quan
dén tén thwong nhé hodc bi che I4p, bién dang bé trung
that kin dao, cac cau tric mach mau/tim ndi bat va khac
biét vé tw thé hoac chat lwong anh.

Puong cong ROC cla 5 1an kiém dinh chéo va
dwdng cong ROC trung binh dwoc trinh bay & Hinh 2,
v@i dién tich dwgi duwdng cong trung binh dat 0,954 (95%
Cl1 0,931 -0,978).

Hinh 2. Pwé'ng cong ROC ctiia mé hinh
ResNet34 qua 5 lan kiém dinh chéo va
dwong cong ROC trung binh

Két qua Al: C6 bat thudng

Két qua Al: €6 bat thudng (99.4% kha néng bét thuang)
Xac suat bat thutng: 99.4%

Phan bé xac suat:

at thudng

Binh thudng
Cobi

Két qua Al: C6 bat thubng (74.9% kha nang bat thuong)
Két qua Al: Cé bat thudng

Sé vung khoanh phat hién: 1

Két qué Al: Co bat thudng (88.2% kha nang bat thuong)

K&t qua Al: C6 bat thudng
Xac sudt bat thudng: 88.2%
S6 viing khoanh phat hién: 1

Phan bé xac suat:

C6 bt thuting

Ket qua Al: C6 bat thudng

Xac suat bat thudng: 74.9%
S6 viing khoanh phat hién: 1

Phan bé xdc sudt:

]

Binh thuding

Xac suét bat thudng: 82.0%
S8 viung khoanh phat hién: 1

Phan bé xdc suat:

6 bat thudng

Hinh 3. M6t sé vi du minh hoa két qua dw doan ctiia md hinh ResNet34 trén X-quang ngwc
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IV. BAN LUAN

Trong nghién clru clia chung to6i, ty 1&é nam gi¢i cao
hon so vé&i nir gidi trong nhém ¢ tdn thuwong trung thét.
Bén canh d6, nhém ¢ tdn thwong trung thét ciing ¢ tudi
trung binh cao hon nhém khéng c¢é tén thwong, 1an lwot
la 58,41 + 19,10 tudi va 43,43 + 14,21 tudi. Sy khac biét
gi&i tinh va tudi co y nghia thdng ké (p < 0,05). Bac diém
nay co thé lién quan dén céu trac bénh ly khéng déng
nhat clia mau nghién clru, bao gébm céac tdn thwong tan
sinh tai trung thét cling nhw céc trwong hop phinh déng
mach chd nguwc. Theo y van, nam gidi va tudi cao la cac
yéu t6 nguy co’ da dwoc ghi nhan ctia phinh déng mach
chd ngwc [13]. Bén canh dé, nghién ctru cia Mehrabi
Nasab (2022) ciing cho thdy nam gi&i chiém ty 1& cao hon
trong nhém cé kich thuwéc ddng mach cha bét thuwéng,
ddéng thdi phan 16n ngudi bénh thudc nhém trén 60 tudi
[14]. Do d06, sw hién dién cla cac trwdng hop phinh déng
mach chd nguc trong nhém tén thwong trung that co6 thé
gop phan ly giai ty I& nam gi&i va tudi trung binh cao hon
& nhoém ¢ ton thwong so véi nhdm con lai.

Trong 441 trudng hop co bat thuwdng trung théat,
tang dwong kinh ngang trung that chi gap & 30,4%, trong
khi it nhat moét dwong be trung that bat thuong gép &
66,7%. Két qua nay cho thay tang dwong kinh ngang
trung that 1a dau hiéu cé dé bao pht han ché néu str dung
don doc. Bt thwong dwong bd xuét hign thuwdng xuyén
hon nhung van khéng hién dién & khoang mot phan ba
trwdng hop. Vi nghién ctvu chi ghi nhan hai d4u hiéu duéi
dang cé/khdéng va khéng phén loai theo tivng dwdng bo,
chwa thé xac dinh dwdng b ndo déng gép nhiéu nhat
cho kha nang phat hién. Viéc khong cé X-quang nghiéng
& tat ca déi twong ciing c6 thé lam giam kha nang nhan
dién ho&c dinh khu cac tbn thwong nadm sau tim, trwéc
tim ho&c chdng 1ap véi cac cAu tric trung that.

V& hiéu ndng mé hinh hoc may, ching téi danh gia
hiéu suét cia mé hinh trén I&p dwong tinh, nhém bénh
nhan cé tén thwong trung that, dwa trén kiém dinh chéo 5
lan. Két qua ghi nhan diém F1 dat 0,881 + 0,046, d6 nhay
0,826 + 0,089, do dac hiéu 0,933 + 0,040, gia trj tién doan
dwong 0,949 + 0,028, gia tri tién doan am 0,791 £ 0,075,
do chinh xac 0,869 + 0,039 va dién tich dwdi dwdng cong

ROC 0,954 + 0,019. Hiéu suat dao ddng nhe gitra cac lan
kiém dinh, phan anh tinh 6n dinh ctia mé hinh. Sy dao
déng nay cé thé do phan bb khong déu cla cac trudng
hop khé gitra cac lan. M6 hinh dat d6 dac hiéu cao va do
nhay & murc kha, cho thdy khé khan trong viéc gidi quyét
bai toan phat hién tbn thwong trung that trén X-quang
ngwc thdng, khi cac céu tric xung quanh che khuat mét
sb tbn thwong kich thwéc nhé.

Cho d@én nay, s6 lwong nghién ctu tap trung phat
trién cac mé hinh hoc may chuyén biét nham phat hién
bat thwong trung that trén X-quang nguc con han ché.
. Hau hét cac nghién ctvu hién nay tiép can bat thwong
trung that gian tiép théng qua cac dau hiéu cé dién nhw
tang dwong kinh ngang trung that hodc béng tim to. Khi
so sanh véi mét sé mé hinh hoc may trong danh gia bét
thwdng trén X-quang ngwe néi chung, mé hinh clia ching
t6i mac du tap trung vao mot bai toan hep hon nhwng
van cho thay hiéu nang kha twong déng. Nghién ctru gan
day cla Kai (2025) st dung két hop Vision Transformer,
EfficientNetV2 va Light Gradient Boosting Machine trén
bo di¥ lieu tir hai co s& y té Viet Nam, ghi nhan diém F1
dat 0,668, d6 nhay 0,596, d6 dac hiéu 0,931, do chinh
xac 0,842 va dién tich dw¢i dwong cong 0.897 [15]. M6
hinh chung t6i co diém F1, do nhay, dé chinh xac va dién
tich dwdi dwdng cong cao hon, trong khi dé dac hiéu
twong dwong. Su khac biét nay cé thé la do chung toi
thiét k& mo hinh d&c thu d& danh gia tén thwong trung
that, thay vi xay dwng md hinh bao quat nhiéu bénh ly
I6ng nguwc nhw nghién ciru nay. Bén canh d6, hiéu suét
mo hinh cla ching t6i cling cao hon nghién clru cla
Nguyen (2022) [16]. Trong nghién clru nay, tac gia trng
dung hé théng VinDr-CXR trén hon 6000 hinh X-quang
ngwc nham phan biét hinh X-quang binh thwéng va bt
thwong; trong do, cac dau hiéu trung thét trén X-quang
dwoc danh gia bao gébm déng mach chd bung réng, béng
tim to va ddng mach phéi l&n. Sy khac biét nay co thé giai
thich la do nghién ctru cla tac gid dwgc thyc hién trén
bo di¥ lieu ngoai phan bd, trong khi mé hinh clia ching
t6i dwoc danh gia trong diéu kién kiém tra chéo trén cling
dr liéu huén luyén. Bén canh d6, ching téi ciing tim thay
mot s6 khac biét khi so sanh véi cac nghién ctru tap trung
phan tich tdn thwong trung that. Nghién ciru ctia Ribeiro
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(2024) xay dwng mé hinh nham phat hién gian déng mach
chl trén X-quang ngwc bdng mé hinh EfficientNet va
DenseNet [17], ghi nhan EfficientNet dat hiéu suat tot hon
DenseNet & hau hét cac chi sb, véi diém F1 0,825, do dac
hiéu 0,894, do nhay 0,823, d6 chinh xac 0,867 va dién tich
dwéi dwong cong 0,927. So sanh voi EfficientNet trong
nghién ctru clia Ribeiro, mé hinh ResNet34 clia ching toi
cho két qua twong dwong vé dd chinh xac va déd nhay,
nhwng cao hon vé do dac hiéu, diém F1 va dién tich duéi
duwdng cong. Sw khac biét nay cé thé duoc gidi thich do
nghién clru ctia Ribeiro str dung quy trinh hoc chuyén giao
hai giai doan v&i bo di liéu huan luyén I&n, trong khi mo
hinh ctia ching t6i dworc huén luyén chi yéu trén di liéu
bénh vién riéng véi ¢c& mau cé gidi han hon, diéu co thé
anh hwéng dén kha nang hoc dic trwng phong phu & I&p
c6 tén thwong. Tuy nhién, khi so sanh véi nghién clru clia
van Beek (2023) [18], hiéu suét ctia mé hinh trong nghién
ctru hién tai nhin chung cé xu hwéng thap hon, déc biét vé
do dac hiéu. Trong nghién clru clia van Beek, tdn thwong
trung that dwoc danh gia gian tiép qua du hiéu bong tim
to va tdng dwéong kinh ngang trung that. Déi véi dau hiéu
béng tim to, A6 nhay ctia mé hinh trong hai nhém cap ctru
va cham séc ban dau dao déng tir 0,850 dén 0,880, trong
khi d6 d&c hiéu dao dong tir 0,884 dén 0,962. Béi véi dau
hiéu tdng dwéng kinh ngang trung that, mot dau higu lién
quan tryc tiép dén phat hién bat thudng trung that trén
X-quang ngwc, van Beek va céng sw ghi nhan dd nhay tw
0,800—1,000 va d6 dac hiéu ttr 0,970-0,993. Trong nghién
clru clia chung t6i, mdé hinh ResNet34 dat d6 nhay 0,826
+ 0,089 va d6 dac hiéu 0,933 £ 0,040. Sy khac biét nay

c6 thé lién quan dén khac biét vé muc tiéu phan loai, dac
diém bo di¥ liéu, dinh nghia tén thwong va phwong phap
xay dwng nhan tham chiéu gitra hai nghién ctru.

Day la nghién ctru hdi ctvu don trung tam véi c&
mau con han ché va chwa cé tap kiém dinh ngoai déc
lap, do d6 hiéu nang cé thé bi thay ddi khi ap dung & co
s& khac. Nghién ciru bwdc dau tap trung vao xay dung
mé hinh hoc may nén chwa di sau phan tich chi tiét tirng
kiéu dwdrng b trung that trén X quang nguc. Cac nghién
ctru tiép theo can st dung di liéu da trung tam, so sanh
v&i két qua doc clia bac si chan doan hinh anh dé thay
dwoc gia tri cila moé hinh hoc may trong phat hién u trung
that ho&c phinh ddng mach chii nguc trén X-quang nguwc
thang. Ngoai ra, tiéu chuan yéu ciu cé hinh cét I&p vi
tinh hodc cong hwéng tir ddi chiéu co thé gay sai léch
chon méau va lam cho phd bénh trong nghién ctru khac
v&i quan thé X-quang nguc thworng quy. Ty 1& bat thwong
cao trong bd di¥ liéu ciing c6 thé anh huéng dén cac gia
tri tién doan, do dé cac gia tri tién doan dwong hoac am
can duoc dién giai than trong khi ap dung cho quan thé
c6 ty |é bénh khac

V. KET LUAN

Két qua tir bo di¥ liéu gdm 735 hinh X-quang nguc
thdng cho thdy mé hinh ResNet34 dat hiéu qua twong déi
kha quan trong phat hién bt thwéng trung that bao gdm
u trung that va phinh déng mach chd ngye. Tuy vay, mo
hinh can dwoc kiém dinh ngoai, phan tich sai sé chi tiét
va so sanh voi két qua cla bac s chan doan hinh anh
doc trudc khi xem xét trng dung lam sang.
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TOM TAT
Muc tiéu: Budc dau khao sat gia tri ciia md hinh hoc may trong phat hién bét thuong trung that trén hinh X-quang nguc thang.

Doi trgng va phwong phap nghién ciru: Nghién ciru cit ngang hdi ctru dugce thyc hién tai Bénh vién Pai hoc Y Dugc Thanh
phé Hb Chi Minh tir thang 9/2018 dén thang 6/2025. Dit liéu nghién ciru bao gdm 735 hinh X-quang nguc thing, trong d6 c6 441
truong hop bat thuong trung that (bao gdm 260 ca u trung thét, 181 ca phinh dong mach chi nguc) va 294 truong hop binh thuong.
Tat ca cac truong hop déu duoc ddi chiéu véi hinh anh chup cit 16p vi tinh hodc cong hudng tir 10ng nguc dé xac dinh trung that
binh thuong hay bit thuong. Cac hinh X quang duoc tién xtr Iy nhdm chuan héa chat lugng trude khi dwa vao huin luyén mé hinh
ResNet34 theo phuong phap hoc ¢6 giam sat. M6 hinh sau khi huan luyén s& nhan hinh X-quang nguc va phan loai thanh hai nhém:

trung that binh thuong va bét thuong. Gia tri chdn doan ctia md hinh dugc danh gia théng qua k§ thuat kiém dinh chéo 5 1an.

Két qua: Trong nhom c6 ton thuong trung that, nam giéi chiém wu thé vai ty 18 59,2% va d6 tudi trung binh cao hon so véi
nhém khéng c6 ton thuong (58,4 = 19,1 so vdi 43,4 £ 14,2 tudi; p <0,05). Su khac biét vé phan bd gidi tinh giita hai nhom ciing
¢6 ¥ nghia théng ké (p < 0,05). Hai ddu hiéu X-quang thudng gip nhit & nhom co ton thwong 14 hién dién bo trung that bit thuong
(66,7%) va ting duong kinh ngang trung that (30,4%). V& gia tri chan doan trong nhém ton thuong, mo hinh ResNet34 dat dién
tich dudi duong cong 1a 0,95 véi khoang tin cay (KTC) 95% la 0,93-0,98 va do chinh xac 14 0,87 (KTC 95% la 0,82-0,92). Cac chi
s gid trj khac bao gdm: diém F1 dat 0,88 (KTC 95% la 0,82-0,94), do nhay 0,83 (KTC 95% 1 0,72-0,94), d6 dic hiéu 0,93 (KTC
95% 1a 0,88-0,98), gia tri tién doan duong 0,95 (KTC 95% la 0,92-0,98) va gia tri tién doan am 0,79 (KTC 95% la 0,69-0,88).

Két ludn: Két qua bude dau cho thidy mo hinh ResNet34 c6 hiéu nang kha quan trong phat hién bat thuong trung thit, bao

gdm u trung thit va phinh dong mach chi nguc, trén X-quang nguc thing. .

Tir khéa: mé hinh hoc may, X-quang nguec thing, ton thwong trung that.
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