TAP CHI NGHIEN ClPU Y HOC

PNG DUNG MO HINH HOC SAU BE PHAT HIEN VA
PHAN LOAI GAY CO XUONG bUI VA GAY LIEN MAU CHUYEN
TREN X-QUANG
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Gay cb xwong dui va gdy lién méu chuyén la céc tén thuong thuong gép trong chan thuong ving
héng. Viéc phat hién va phan loai chinh xac ¢é vai tro quan trong trong lwa chon phuong phéap diéu tri
nhung phu thudc nhiu vao kinh nghiém béac si. Nghién ctru ndy st dung mé hinh RF-DETR lam co s& dé
xay dung mé hinh phét hién va phén loai gy cé xwong dui va gay lién méu chuyén trén phim X-quang.
Mé6 hinh RF-DETR dwoc huén luyén va kiém dinh ndi bé trén 1.483 hinh anh X-quang céng khai. Panh
gid ngoai duoc thuc hién trén 93 phim X-quang tai bénh vién, véi tiéu chudn vang 1a sw déng thuén cda
hai bac sT chuyén khoa chéan thuong chinh hinh. Trén tap kiém dinh néi bo, mé hinh dat mAP@50 93,9%,
precision 91,8%, recall 90,6%. Trén dir liéu bénh vién, md hinh dat accuracy 95,7% (KTC 95%: 89,5
- 98,3%), cao hon bac si da khoa 78,5% (KTC 95%: 69,1 - 85,6%), p < 0,001 (McNemar test), véi hé sé

kappa 0,936. M6 hinh hoc sdu RF-DETR cho hiéu ndng cao va cé tiém ndng hé tro chdn doén Idm sang.

T khéa: Tri tué nhan tao, gay cé xwong dui, gay lién mau chuyén, X-quang, RF-DETR.

. DAT VAN BE

Gay cb xwong dui va gay lién mau chuyén
la hai dang gay xwong vung hang thwéng gap.
M6i ndm tai Hoa Ky cé hon 300.000 trwéng hop
gay xwong vung hang, va con s nay du bao
tiép tuc gia téng theo qua trinh gia hoa dan sé."
Hinh &nh X-quang la can lam sang hé tro’ bac st
chan doan va dwa ra hwéng diéu tri. Tuy nhién,
d6 chinh xac phu thudc nhiéu vao kinh nghiém
ngwoi doc phim. Ty |1é bd sét gay xwong trén
X-quang dwgc ghi nhan dao déng tr 2 - 10%,
dac biét & cac trwong hop gay khéng di léch
hoac hinh anh khéng dién hinh.23 Hé sé dong
thuan lién bac si trong phan loai Garden chi dat
kappa 0,03 - 0,56, phan anh mdrc d6 chd quan
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cao trong dién giai hinh anh.*

Sw phat trién cda tri tué nhan tao, dac biét
I hoc sau, da mé ra hwdng tiép can maéi trong
phan tich hinh anh y khoa. Cac mé hinh hoc
sau da dugc rng dung trong phat hién va phan
loai gdy xwong vung hang, véi mét sé nghién
ctru ghi nhan dé chinh xac Ién t&i 93,7% va
AUC(Area Under the Curve) trén 0,90.55 Tuy
nhién, phan I&n cac md hinh hién cé dwa trén
kién tric CNN(Convolutional Neural Network)
truyén théng hoat déng dwa trén dac trwng cuc
bd, phu thudc vao anchor box va Non-Maximum
Suppression (NMS) han ché kha ndng nam bét
bdi canh toan cuc cla anh, diéu dic biét quan
trong v&i cac tén thwong cé hinh thai da dang
va ranh gi&¢i khéng rd.

RF-DETR (Roboflow Detection Transformer)
la kién tric phat hién déi twong thé hé méi dua
trén co ché Transformer, tich hop backbone
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DINOv2 voi deformable attention, cho phép xt
ly d&u cudi khong can anchor box hay NMS.” Tuy
nhién, dén nay chwa c6 nghién ctvu nao danh
gia RF-DETR trong bai toan phat hién va phan
loai gay cd xwong dui va gay lien mau chuyén
trén X-quang. Xuét phat tir thuc tién d6, ching
t6i tién hanh nghién ctu trng dung méd hinh RF-
DETR trong phat hién va phan loai gay cb xuwong
dui va gay lién mau chuyén trén Xquang.

Il. DOI TWUONG VA PHUONG PHAP

1. Déi twong

Tiéu chuan chon méau

TAt ca cac X-quang khung chau thadng da
dwoc chan doan xac dinh gay cd xwong dui
ho&c gay lién mau chuyén.

Tt ca cac trwong hop déu dwoc 2 bac si
chuyén khoa chan thwong chinh hinh c6 kinh
nghiém hon 10 nam doc mét cach doc lap va
két qua tring nhau dwa trén cac tiéu chuan va
phan loai da dwoc thdng nhét.

Tiéu chuan loai trove

X-quang cé gay xwong vung hang khac kém
theo nhw: gay & cbi, gdy chém xwong dui, gay
duai lién mau chuyén. Cac trwérng hop con sun
tiép hop.

2. Phwong phap

Thiét ké nghién ciru

Nghién clru mé ta cat ngang.

Dja diém va thoi gian nghién ciru

Nghién cru dwoc thye hién tai Bénh vién
Trwong Pai hoc Y Dwoc Can Tho tlr 2024 dén
2026.

C& mau va phwong phap chon méu

Chung t6i st dung 1483 X-quang khung
chau duwoc chia sé cong khai trén nhidu nén
tdng dé xay dwng mé hinh va 93 X-quang
khung chéu thu thap theo phuwong phap chon
mau thuan tién t bénh vién dé so sanh md
hinh v&i bac si da khoa.

Néi dung nghién ctru:

Quy trinh xay dwng mé hinh

*Tiéu chuan chon bac si doc phim.

- D& dam bao chét lwgng nhan dan, tiéu
chudn vang dwoc xay dung bdi hai bac si
chuyén khoa Chén thwong chinh hinh dap ng
day du cac tiéu chi sau:

- C6 it nhat 10 nam kinh nghiém chan doan
va diéu tri gay cd xwong dui va gay lién mau
chuyén. Hai bac si doc phim ddc lap véi nhau.

- PBong y tham gia nghién clru va duwoc
thdng nhat vé quy wéc cac nhan dan truéce khi
tién hanh.

- Khi hai bac si dé ddng thuan, két qua doc
phim X-quang d6 dwoc st dung lam tiéu chuén
vang. Khi c6 sw khac biét, X-quang dé bj loai
khoi b6 di liéu.

* Quy wéc phan loai 4 nhém nhan dan

- Dwa trén phan loai Garden cho gay cb
xwong dui va phan loai AO cho gay lién mau
chuyén, chung tdi quy wéc thanh 4 nhém théng
nhat dé cac bac si chinh hinh doc va chuén hoa
bd di liéu nhuw sau:

+ Nhém 1 - Gay cb xwong dui khéng di léch
(Garden | + I1): dwéng gdy mot phan hodc toan
bo cb xwong dui nhung khéng di l&ch.

+Nhom 2 - Gay ¢ xwong dui diléch (Garden
Il + IV): duwong gay rd, di léch mot phan hosc
hoan toan.

+ Nhém 3 - Gay lién mau chuyén virng (AO
nhém 1): gy 2 manh, thanh ngoai nguyén ven.

+ Nhom 4 - Gay lién mau chuyén khong viing
(AO nhom 2 + 3): gy nhiéu manh, cé ton thuwong
thanh ngoai ho&c thanh sau trong, mét virng.

Gan nhén dir liéu

Sau khi da cé quy wéc phan loai 4 nhom
thdng nhét, viéc gan nhan cho b6 di liéu duwoc
thwe hién bang cdng cu gan nhan chuyén biét
trén Roboflow, cho phép danh diu vung gay
xwong bang khung giéi han truc tiép trén hinh
anh X-quang.
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Mbi anh dwoc gan nhan gém hai théng tin:
vi tri khung gi¢i han xac dinh ving tén thwong
va nhan I&p twong ng (1 trong 4 nhém). Viéc
xac dinh dang ca vi tri va loai gay |a yéu cau bét
budc dé md hinh hoc dung déc trung.

Hinh 1. Hinh anh X-quang dwo'c dan nhan
theo nhém da dwoc quy wée

Tién xdr ly va tdng cuong di lidu

Toan bd anh X-quang sau khi gan nhan trai
qua quy trinh tién x& ly: Auto-Orient, Resize
(640 x 640 pixel) va tang cwdng div liéu: Lap
ngang, xoay (-15° dén +15°), nghiéng (Bién
dang chéo +10° theo chiéu ngang, +10° theo
chiéu doc) nhdm dam bao tinh déng nhat dau
vao va nang cao kha nang khai quat héa cua
m6 hinh. Tang cwong di liéu tao ra 3 phién ban
ngau nhién tr mdi anh gbc, tbng sd anh huan
luyén tang 1&n 3 1an so vé&i bo dir liéu gbc.

M6 hinh RF-DETR

Phat hién gay xwong vung hang trén
X-quang 1a bai toan phat hién vat thé trong y
hoc, ddi hdi mé hinh vira xac dinh dworc vi tri tdn
thwong vira phén loai dung nhém gay xwong.

Trong nghién ctru nay, chung téi da st dung
md hinh Roboflow RF-DETR Object Detection
mot kién trdc phat hién vat thé dwa trén co ché
Transformer (Detection Transformer - DETR)

TAP CHi NGHIEN CU’U Y HOC

dwoc phat trién bdi Roboflow. Trong giai doan
huén luyén, mé hinh dwoc cung cip nhiéu hinh
anh da duoc danh dau sén vj tri va loai ton
thwong. Twr cac di¥ liéu nay, md hinh hoc cach
nhan biét nhirng d&c diém quan trong cla tén
thwong nhw hinh dang, vi tri, dwéng vién va méi
lién quan véi cac cau trdc xung quanh. Théng
qua qua trinh hoc, mé hinh dan diéu chinh cac
tham sb bén trong d& dw doan ngay cang gan
véi két qua da dwoc gan nhan. Sau khi dugc
huén luyén, mé hinh cé thé ap dung trén nhirng
hinh anh m&i chwa dwgc gan nhan. Khi tiép
nhan anh dau vao, RF-DETR sé phan tich toan
bd hinh anh, tap trung vao cac vung nghi ngo,
sau d6 dy doan vi tri tdn thwong bang khung
gi¢i han va phan loai tén thwong twong tng.

Danh gia gia tri cia mé hinh

Sau khi hoan tat huén luyén, mé hinh dwoc
ap dung trén bd di liéu danh gia doc lap. Két
qua dy doan cGia md hinh dwoc so sanh véi két
qua doc phim clia bac si da khoa véi tiéu chuan
vang da duoc théng nhét.

Céc chi sb ctia mé hinh:

+ Intersection over Union (loU): do mic d6
choéng lap gitra khung gié¢i han dw doan va khung
gi¢i han chuan. Mot du doan duoc xac nhan la
duwong thyc (True Positive - TP) khi loU = 0,5.
loU = Dién tich giao nhau / Dién tich hop nhét.

+ Precision: ty & dw doan dung trong tdng
s6 dy doan dwong tinh:

Precision = TP / (TP + FP)

+ Recall: ty 1é vung gay dwoc phat hién trén
tbng sb vung gay thuc su:

Recall = TP / (TP + FN)

+ Mean Average Precision (MAP@50): chi
s6 tbng hop, tinh bang trung binh dién tich dwéi
dwong cong Precision-Recall (AUC-PR) trén
toan bd cac lop tai ngwdng loU = 0,5. Pay la
chi s6 phd bién nhat dé danh gia toan dién hiéu
n&ng ctia md hinh phat hién vat thé.
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Chi sb danh gia két qua doc phim ctia mé
hinh so v&i bac si da khoa: Bac si da khoa chi
dwoc cung cap 93 hinh anh X-quang khung
chau, khéng kém theo bat ky théng tin gi thém
nhu: tén, tudi, chan doan.

+ Accuracy (B6 chinh xac): ty Ié cac trwdng
hop dwoc phan loai ding trén tdng sb: Accuracy
=(TP+TN)/ (TP + TN + FP + FN)

+ Cohen’s Kappa (k): danh gia mirc d6 dong
thuan gitra két qua moé hinh va tiéu chuén vang,
c6 hiéu chinh yéu t6 ngau nhién. Gia tri k > 0,80
dwoc xem |a déng thuan rat tét; 0,61 - 0,80 la
tét: k = (Accuracy - pe) / (1 - pe)

Phwong phéap thu thap va xir ly sé liéu

Cac hinh anh X-quang dwoc thu thap va
phan nhém bdi hai bac si chuyén khoa chén
thwong chinh hinh theo qui wéc treec d6. Mo
hinh dwoc huén luyén trén Roboflow. T4t ca s6
liéu dwoc thu thap va x& ly bdng phan mém

SPSS 22. Sy khac biét gi(ba md hinh va bac si
da khoa dwoc kiém dinh bang phép kiém dinh
McNemar trén cung mét mau. Mkc y nghia
théng ké dwoc xac dinh khi p < 0,05.
3. bao dirc nghién ciru

Nghién ctru dwoc chap thuan cta Hoi ddng
dao dwc trong nghién ctru Y sinh hoc, Dai hoc
Y Dwgc Can Tho, sb6 24.343.HV/PCT-HDDD
ngay 28/06/2024. Thong tin ca nhan clia ngudi
bénh dwoc bado mat tuyét déi, div lieu dwoc ma
héa va chi str dung cho muc dich nghién ctru.

ll. KET QUA
1. Phan bd dir liéu

B6 di liéu xay dwng mé hinh gébm 1,483 anh
X-quang dwogc thu thap va gan nhan thanh 4
nhom theo tiéu chuén da quy woc. Mét bé div
liéu khac gdbm 93 &nh Xquang dung dé danh
gia mod hinh.

Bang 1. Phan bé div liéu

Loai tén thwong

Xay dwng mé hinh

DPanh gia mé hinh

Nhém 1, n (%) 362 (24,4) 6 (6,5)
Nhém 2, n (%) 426 (28,7) 45 (48,4)
Nhém 3, n (%) 329 (22,2) 25 (26,9)
Nhoém 4, n (%) 366 (24,7) 17 (18,3)
Téng 93

Bo di liéu huan luyén gébm 1483 anh, trong
dé nhém 2 chiém ty 1é cao nhét (28,7%), va
nhém 3 chiém th4p nhat (22,2%). Tap danh gia
gdm 93 trwdng hop, trong d6 nhém 1 chiém ty

|& cao nhat (48,4%), va nhém 2 chiém ty 1& thap
nhét (6,5%).
2. Két qua cac chi s6 cua md hinh sau khi
huén luyén

Bang 2. Két qua cac chi s6 ctia mé hinh sau khi huan luyén RF-DETR

Chi sb mAP@50

Precision Recall

RF-DETR 93,9%

91,8% 90,6%

M6 hinh RF-DETR sau huan luyén dat
MAP@50 = 93,9%, Precision = 91,8% va Recall
= 90,6% trén tap kiém dinh. Két qua cho thay

mo hinh c6 kha nang phat hién va khoanh vung
gay xwong vung hang véi do chinh xac cao
va ty 1é bd sét thap, du didu kién dé tién hanh
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danh gia chan doan trén tap dir liéu déc lap.
Trong d6: mAP@50: Mean Average Precision
tai nguwdng loU = 0,50; Precision = TP/(TP+FP);
Recall = TP/(TP+FN). Tap kiém dinh doc lap

TAP CHI NGHIEN ClPU Y HOC

v&i tap huan luyén.
3. Két qua danh gia gia tri chan doan cua
mo hinh

Bang 3. Két qua doc phim ctia md hinh

Tiéu chuan vang/Al Nhém 1 Nhém 2 Nhém 3 Nhém 4
Nhom 1 6 0 0 0
Nhom 2 3 42 0 0
Nhém 3 0 0 25 0
Nhom 4 0 0 1 16

Trong 93 ca, md hinh phan loai dung 89/93
trwong hop va 4 trwedng hop phan loai sai. Co
3/45 trwdng hop Nhém 2 bi phan loai nhadm

thanh Nhém 1, va 1/17 trwdng hop Nhom 4 bi
phan loai nhAm thanh Nhom.

Bang 4. Két qua so sanh chan doan ciia mé hinh va bac si da khoa

Phwong phap S6 ca dung/ Téng Accuracy Kappa(k)
M hinh Al 89/ 93 95,7% 0,936
Bac si da khoa 73/ 93 78,5% 0,669
Kiém dinh McNemar (b = 0, ¢ = 16) x2 = 14,06 p = 0,0002

Kappa: Cohen’s Kappa (< 0,40: kém; 0,41 - 0,60: vira; 0,61-0,80: tét; > 0,80: rét tot). b: sb ca Al
sai - BSDK dung; c: sé ca Al ding - BSBK sai. Mirc y nghia théng ké: p < 0,05.

M& hinh Al dat Accuracy = 95,7% v&i Kappa
= 0,936 (murc rat tbt), vwot troi so véi bac si da
khoa (Accuracy = 78,5%, Kappa = 0,669, mirc
tét). Cé 16 trwdng hop mé hinh Al phan loai
dung trong khi bac si da khoa phan loai sai (¢
= 16) va khong c6 trwéng hop nao theo chiéu
nguoc lai (b = 0). Kiém dinh McNemar cho x2 =
14,06, p = 0,0002 (p < 0,001), cho thay mé hinh
Al c6 kha nang phan loai gdy xwong ving hang
tbt hon bac si da khoa mdt cach cé y nghia
théng ké.

IV. BAN LUAN
Phan bé dir liéu

Bo dir liéu huén luyén gdm 1.483 anh

X-quang, sw phan bé twong déi ddng déu gitra
bén nhém 1a diéu kién thuan lpi & mo hinh
hoc tap can bang trén cac 16p, gidm nguy co
thién léch phan loai vé nhém da s6, mot van
dé phd bién trong cac bo div lieu y té. Dé tang
tinh da dang cutia tap huan luyén, ching téi ap
dung tang cwdng di liéu gdm lat ngang, xoay
ngau nhién +15° va bién dang chéo +10°, tao
ra 4.449 anh tlr 1.483 anh gbc. Cach lam nay
phl hop véi thwe hanh chuén trong huén luyén
mo hinh hoc sau trén di liéu y té cé c& mau
han ché, giup cai thién kha nang téng quat
hoéa sang di¥ liéu chwa thdy. Cac nghién ctwu
twong tw nhw Gonzalez va cong sw (2025) st
dung YOLOVS trén 986 anh dwgc chon tir hon
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10.000 anh cling ap dung tang cwong div liéu
dé cai thién do 6n dinh huén luyén.®

Két qua cdc chi s6 cia mé hinh sau khi
huén luyén

Trén tap kiém dinh ndi bd, md hinh RF-
DETR dat mAP@50 = 93,9%, Precision =
91,8% va Recall = 90,6%. Day la nhirng chi s6
phan anh kha nang phat hién va dinh vj vung
gay xwong v&i dd chinh xac cao, ty 1& bd sét
thap va ty 1é dwong tinh gid dwoc kiém soat tét.
Két qua nay phu hop véi xu hwéng chung cla
cac nghién clru trng dung hoc sau trong phat
hién gay xuwong trén X-quang. So sanh truc
tiép, Beyaz va cong sw (2020) sir dung CNN
chi dat sensitivity 83% va specificity 73% trong
phat hién gay cb xwong dui, thAp hon dang ké
so voi recall 90,6% ctia mo hinh chung t6i.°

Sy lwa chon kién tric RF-DETR c6 co
s& vitng chac. RF-DETR tich hop backbone
DINOv2 véi deformable attention, cho phép
nédm bét bdi canh toan cuc cla anh ma khéng
phu thudc vao anchor box hay NMS.” Biéu nay
c6 y nghia dac biét trong bai toan phat hién
gdy c6 xwong dui va gay lien mau chuyén,
vi cac ton thwong co6 hinh thai da dang, ranh
gi&i khong ré va doi khi bi chdng 14p cau trac
gidi phdu. Cac nghién cru so sanh cho thay
mo hinh Transformer-based hdi tu nhanh hon
va duy tri hiéu nang 6n dinh hon so v&i CNN
truyén thdng trong cac mai trwdng phat hién dbi
twong phire tap.'® Ngoai ra, RF-DETR da vwot
qua ngu®ng 60% mAP trén benchmark COCO,
cao nhat trong sb cac md hinh real-time tai thoi
diém codng bd cho thay tiém nang ng dung
manh mé trong cac bai toan dac thu nhw phan
tich anh y khoa.”

Mét diém manh ctia mé hinh 1a kha néng x&
ly ddng thoi ca hai loai gdy trong moét pipeline
phat hién déi twong dau cudi duy nhét, trong khi
phan 1&n cac nghién clru trwdc day chi tap trung
vao mot loai gdy. Gonzalez va cong sy (2025)

mé&c du phan loai ca ba vi tri gdy béng YOLOVS
nhwng dat accuracy phan loai chi tiét 86,2%
thép hon so v&i 95,7% trén di¥ liéu bénh vién
clia ching t6i.2 Diéu nay goi y rang viéc chuan
héa chat ché quy trinh gan nhan béi hai bac st
chuyén khoa chinh hinh c6 kinh nghiém trén 10
nam, v&i tiéu chuén loai bd anh khi cé bat ddng,
da tao ra bd dir liéu chat lwong cao, dong goép
guan trong vao hiéu nang ctia mé hinh.

Dénh gid két qué doc phim mé hinh so
véi bac si da khoa

M6 hinh RF-DETR phéan loai dung 89/93
trwdng hop. Cac trudng hop sai cho thady mo
hinh khéng nham Ian gitva tén thwong gay cd
xwong dui va gay lién mau chuyén, ma chi yéu
sai léch gilra cac phan nhém cé dac diém hinh
anh gan nhau. Cu thé, cé 3 trudng hop gay cbd
xwong dui di 1éch dwoc phéan loai thanh gay cd
xwong dui khéng di Iéch va 1 trwdng hop gay
lién mAu chuyén khéng vitng dwoc phan loai
thanh gay lién mau chuyén viing.

Céc sai léch nay co thé lien quan dén tinh
chét khé phan biét trén X-quang thudng quy,
dac biét & cac trwdng hop dwong gdy mo, mire
do di léch it hodc diu hiéu mét virng khong rd
rang. Chat lwong phim, tw thé bénh nhan khi
chup dan dén sy chéng lap clia cac ciu trac giai
phau viing hang ciing c6 thé anh huwéng dén kha
nang nhan dién cda mé hinh. Ngoai ra, di¥ liéu
dau vao dé xay dwng md hinh chwa dd I&n nén
viéc hoc clia mé hinh ciing con han ché.

Trén tap 93 anh X-quang bénh vién, md
hinh RF-DETR dat accuracy 95,7% (KTC 95%:
89,5 - 98,3%) v&i hé sb kappa = 0,936, vuot
trdi cd y nghia thdng ké so v&i bac s da khoa
(accuracy 78,5%, kappa = 0,669, p < 0,001,
kiém dinh McNemar). Trong 93 trwdng hop, cé
16 ca mé hinh Al phéan loai dung trong khi bac st
da khoa phéan loai sai, va khéng c6 trwdng hop
nao theo chiéu nguoc lai (b = 0, ¢ = 16). Két
qua nay twong dbéng véi cac nghién clu québc
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té: Sato va cong s (2021) phat trién hé théng
CAD dwa trén EfficientNet-B4 tr hon 10.000
anh da trung tam, dat accuracy 96,1% va AUC
0,99, déng thdi chirng minh rang hé théng Al
cai thién dang ké kha néng chan doan cla bac
sT ndi tri.8 Hsieh va cong sw (2023) phat trién
mo6 hinh DAFDNet dat accuracy > 94,8% trong
phat hién gay Garden I-Il va vuwot tréi ca bac
sT da khoa l&n bac si chinh hinh trong dinh vi
vung gay." Yang va cong sw (2025) xay dwng
moé hinh phan loai Garden trén X-quang st
dung CT 3D lam tiéu chuan vang, dat accuracy
90,6% va Dice similarity coefficient 88,6%.

Hé sb kappa = 0,936 ctia md hinh ¢6 y nghia
lam sang quan trong. Phan loai Garden vén c6
dd nhét quan lién bac si rat thap, véi kappa chi
0,03 - 0,56 trén Xquang thwong, va ngay ca khi
don gian hoa thanh hé nhj phan (di Iéch/khéng di
léch) ciing chi dat 0,67 - 0,77.* Twong tw, phan
loai AO cho géy lién mau chuyén ciing ghi nhan
mirc ddng thuan trung binh dén kha gitra cac
béac si." Trong bbi canh dd, viéc mé hinh Al dat
kappa = 0,936 cho thdy tiém ndng chuan héa
quy trinh phan loai, giam phu thudc vao yéu td
chd quan va kinh nghiém nguw&i doc phim.

Khoang cach dang ké gitra Al (95,7%) va
bac si da khoa (78,5%) nhan manh vai tro tiém
nang ctia cong cu hd tro Al tai cac co sé y té
tuyén co s& hodc ving thiéu bac si chuyén
khoa chinh hinh, thuc trang phé bién tai nhiéu
dia phwong & Viét Nam. Gay Garden I-Il dwoc
diéu tri bang két hop xwong, trong khi Garden
NI-IV & ngwdi cao tudi thwong can thay khép
hang; gay lien mau chuyén virng va khéng
virng ciing cé cac lwa chon phuwong tién két hop
xwong khac nhau.” Phan loai sai dan dén lua
chon diéu tri khdng phu hop, kéo dai thoi gian
phuc hdi va gia téng bién chirng. Vé&i accuracy
95,7% va kappa 0,936, md hinh RF-DETR co6
tiém n&ng hd tro bac si da khoa trong sang loc
ban dau va dinh hwéng diéu tri.

TAP CHI NGHIEN ClPU Y HOC

Tuy nhién, nghién ctru c6 mot sb han ché
can lwu y. Tap danh gia ngoai chi gém 93 anh
tr mot co s y té, han ché kha ning tdng quat
héa sang cac bénh vién khac voi thiét bi va
quy trinh chup phim khac nhau. Phan bé mau
khéng can bang (nhém 1 chi 6,5%) c6 thé &nh
hwéng dén wéc tinh hiéu nang trén mot sé phan
I&p. Ngoai ra, viéc dung X-quang dé phan loai
garden mang y kién chd quan clGa ngwdi doc,
t6t nhat nén cé phim CT scan dé két luan chan
doan sau cung, tuy nhién & Viét Nam khong cé
nhiéu bénh vién 1am diéu nay. Nhitng han ché
nay can dwoc gidi quyét trong cac nghién clru
tiép theo v&i c& mau 16n hon, thiét ké da trung
tam va so sanh truc tiép véi két qua CT scan.

V. KET LUAN

M6 hinh Al c6 kha nang phan loai gay xwong
chinh x&c va én dinh, ¢ tiém ndng &ng dung
nhw mét cong cu hd tro' bac si tai cac co s& y
té, dac biét trong bdi canh thiéu bac si chuyén
khoa chan thwong chinh hinh.
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Summary

APPLICATION OF A DEEP LEARNING MODEL FOR
DETECTION AND CLASSIFICATION OF FEMORAL NECK AND
INTERTROCHANTERIC FRACTURES ON RADIOGRAPHS

Femoral neck and intertrochanteric fractures are common injuries in hip trauma. Accurate
detection and classification play an important role in selecting appropriate treatment methods but
largely depend on physician experience. This study utilized the RF-DETR model as the foundation for
developing a deep learning model to detect and classify femoral neck fractures and intertrochanteric
fractures on radiographic images. The RF-DETR model was trained and internally validated on
1,483 publicly available radiographic images. External evaluation was performed on 93 hospital
radiographs, with the reference standard defined by the consensus of two orthopedic specialists. On
the internal validation set, the model achieved an mAP@50 of 93.9%, precision of 91.8%, and recall
of 90.6%. On the hospital dataset, the model achieved an accuracy of 95.7% (95% CI: 89.5 — 98.3%),
higher compared to general practitioners at 78.5% (95% CI: 69.1 — 85.6%), p < 0.001 (McNemar
test), with a kappa coefficient of 0.936. Aforementioned results suggest the RF-DETR deep learning
model demonstrated high performance and shows potential for supporting clinical diagnosis.

Keywords: Artificial intelligence, femoral neck fracture, intertrochanteric fracture, radiograph,
RF-DETR.
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