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yéu la vung néng thon véi nghé nghiép chu yéu
la lam néng nghiép. Theo tac gia Pham Thanh
Thay 1a 52,2% ngudi bénh cé mic d6 khé mat
trung binh [3], su khac biét nay cé thé do khac
biét dia di€ém nghién cdu.

4.3. Mot s6 yéu t6 lién quan dén mirc
do kho mat nang. Chua thay cé su lién quan
gilta yéu t8 tudi gidi va mlc dé khd mat nang.
Ty 1& khé mat ndng & nhdm nghé nhan vién van
phong cao hon so véi cac nhom nghé khac cé y
nghia théng ké véi p < 0,001. Nhan vién van
phong c6 cudng do st dung cac thiét bi may tinh
va thudng xuyén lam viéc trong moi trudng diéu
hoa do dd sé cé mic d6 khé mat nang hon so
vGi cac nhém nghé khac. Trong nghién clfu nay
ching toi chua tim thdy su lién quan gilra yéu to
tién st bénh va mdc do khé mat nang két qua
nay cling tuong dong vdi nghién cltu cla tac gia
Huynh Thi Nhu' Y [4].

V. KET LUAN

Mlc dd khé mat nhe chiém ty I& cao nhat
49,5%; mirc dd khé mat nang cb lién quan tdi
nhém nghé van phong.
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DANH GIA VAI TRO HO TRO' CUA Al TRONG SANG LOC
VA CHAN POAN UNG THU VU TREN X QUANG TUYEN VU

TOM TAT

Muc dich: Danh g|a vai tro cla Al vdi sang loc va
chan doan ung thu vi ‘béng X Quang tuyén vi. Ngh|en
cru sur dung thang dlem BIRADS, so sanh Béc si doc X
Quang tuyén vu c6 Al va khong c6 Al hd trg. Phu’dng
phap: nghién cifu md ta ti€én clu 1151 phu nu’ dugc
chup X Quang tuyén vii. Phim X Quang tuy&n vi dudc
doc [an d4u bdi Bac si chan doan hinh anh ma khdng
co Al trg glup Phan mém Al phan tich hinh anh X
Quang tuyén vu va phan loai nguy cd theo thang diém
tir 1 dén 100. Phim X Quang tuyén v dudc doc lai [an
2 bdi 1 Béac si khac cd Al trg git’Jp va dc}c I3p vai két
qua ban dau. Két qua: d6 nhay cla ngudi doc thar 2
va ngerl doc th(r nhat du‘dc so sanh bang derng cong
ROC sir dung thang diém BIRADS. Khi Iay ngerl doc
dau 1am tham chiéu thi ngudi doc thir 2 cd gia tri AUC
la 75,9% (95% CI 71,6 — 80,1%) va d0 nhay la
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61,8%. Khi ldy nguGi doc lan 2 lam tham chiéu thi
ngudi doc th(r 1 co gia tri AUC 1a 73,4% (95% CI 69,2
— 77,6%) va d6 nhay la 56,9%. Khi so sanh & nhom
co g|a| phau bénh nguGi doc th(r 2 va nger| doc thar
nhat 6 gié tri AUC lan qudt la 83,6% va 79, 9% biéu
nay cho thay do nhay chan doan ung thu‘ vl dugc
nang cao vdi su’ ho trg cua Al Két luan: khi két hdp
ho trg Al vao danh g|a hinh anh X Quang tuyén vu da
lam tang do nhay va kha nang chan doan ung thu va.
T khod: Ung thu vi, Al, X Quang tuyén va.

SUMMARY
THE ROLE OF AI-ASSISTANCE IN
SCREENING AND DIAGNOSING BREAST

CANCER ON MAMMOGRAPHY

Purpose: evaluate the role of Al in screening and
diagnosing breast cancer using mammography. This
study used BIRADS scores to contrast Al-assisted
radiologists with conventional approaches. Methods
and materials: prospective descriptive study of 1151
women earmarked for ~mammography. Initial
mammograms were interpreted by experienced breast
radiologists (reader 1) blind to AI outputs.
Simultaneously, Al systematically generated scores
from 1 to 100. Mammograms were re-evaluated by a
distinct radiologist (reader 2), blind to the primary
assessment. Results: sensitivities of reader 2 and
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reader 1 were compared via ROC curve using BI-RADS
scores. With reader 1 as a reference, reader 2
exhibited an AUC of 75,9% (95% CI 71,6 — 80,1%)
and a sensitivity of 61,8%. When reader 2 served as
the reference, reader 1 reported an AUC of 73,4%
(95% CI 69,2 — 77,6%) with a sensitivity of 56,9%.
When compared in the group with pathology, the
reader 2 and reader 1 had AUC values of 83,6% and
79,9%, respectively. This demonstrates the enhanced
sensitivity with Al-assistance in breast cancer
screening. Conclusion: Incorporating Al assistance
into mammography has demonstrated increased
sensitivity and ability to diagnose breast cancer.
Key word: Breast cancer, AI, mammography.

I. DAT VAN DE

Ung thu va (UTV) la ung thu gap nhiéu nhat
& nir gidi vdi ti 1é mac ngay cang tang. Phuang
phap duy nhat dé& giam ty I& chét do UTV Ia sang
loc phat hién s6m ung thu. X Quang va la
phuong phap dugc lva chon dau tién cho séng
loc, tuy nhién cé nhiéu han ché vgi nhu md
tuyén va ddc. O cac nudc chau A va Viét Nam
chu yéu phu nit ¢ nhu mé tuyén vu dac, chiém
ty 16 > 70% & do tudi 40-50.

PE& sang loc va chan doan sém UTV bang X
Quang c6 hiéu qua doi hoi phai ¢ nguon luc vé
may moc va con ngudi, trong dé dac biét quan
trong la cac Bac si chuyén sau vé X Quang vu la
diéu ma khong phai khi nao cling dap (ng dugc.
Gan day nhiéu phan mém tri tué nhan tao
(Art|f|C|aI Intelligence - AI) da dugc phat trién
nhdm hd trg chan doan X Quang vl 13, Nhiéu
nghién clu da cho thdy viéc Ung dung phan
mém Al trong chan doan va sang loc gilp cai
thién dang ké dd chinh xac va giam khéi lugng
cdng viéc cla Bac si, chinh vi vay ching toi thuc
hién nghién cttu: "Banh gid vai tro ho tro cua AI
trong sang loc va chén doén ung thu vi trén X
Quang tuyen vii” nham thay dugc g|a tri cla Al
trong sang loc va chan doan UTV bang X Quang
tuyén vi & quan thé cd ti 18 tuyén vi dic cao
nhu & Viét Nam.

Il. DOl TUONG VA PHUONG PHAP NGHIEN CU'U

1. B6i tudgng nghién ciru. Bénh nhan (BN)
nr >18 tudi dén kham, sang loc UTV, dudc chup
X Quang tuyén v( dung tiéu chuan.

Tiéu chuén loai tra:

+ D3 cd chan doan trudc db. Két qua doc la
BIRADS 0.

+ Bénh nhan cé tuyén vi qud nhd, bénh
nhan sau phau thuat, sau dit tli nguc, ho so
khéng day du.

2. Phuang phap nghién ciru

- Nghién clu mo6 ta tién clu, tUr thang
11/2022 dén 04/2023.
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- Dia diém: bénh vién Trudng dai hoc Y Ha Noi.

- Phugng tién nghién clru:

+ May X Quang vl Mammomat Inspiration
cua Siemens.

+ Phan mém AI Transpara phién ban 1.7.1
cla cong ty Screenpoint Medical.

Qui trinh nghién ciru

- Bénh nhan chup X Quang tuyén va 2 tu thé
dau chan (CC) va chéch trong ngoai (MLO), co
thé bd sung tu’ thé nghiéng hodc chup ép phdng
dai néu can.

- Két qua X quang tuyén vl dugc phién giai
theo thang diém BIRADS, tUr BIRADS 1 dén
BIRADS 5, dam do tuyén vu phan thanh 4 mic
A, B,C D*

+ Két qua X Quang tuyén va dugc chia lam 3
mUc do: nguy cd thdp (BIRADS 1), nguy cd trung
binh (BIRADS 2, 3), nguy cd cao (BIRADS 4, 5).

- Phan mém AI phén tich hinh anh tu dong
cho két qua dau ra la cac vung tén thuong nghi
ngS dugc danh ddu va cho diém tir 1-100 theo
mc d6 nguy cd ac tinh. Hé thong sé phan tich
gdp cac ton thuong trén cac phim chup khac
nhau roi cho ra diém hiéu chinh thanh cac miic
d6 nguy co ac tinh khac nhau:

+ MUc do nguy cd thap, mic L (low): < 42
diém.

+ Mlc d6 nguy cd trung binh, mic I
(Intermediate): 43-74 diém.

+ M(c d0 nguy cc cao, muc E (Elevated): >
75 diém.

- Qui trinh phan tich két qua: dua vao két
qua cta 2 nhédm ddc 1ap cac Bac si chan doan
hinh anh vé vd, cé trén 5 nam kinh nghiém.

+ Nhom 1 (N1): doc phim X Quang vu khong
tham khao két qua Al

+ Nhém 2 (N2): doc phim X Quang vu lan
hai cd tham khao két qua Al va doc lap véi cac
Bac si nhom 1.

- Gidi phau bénh (GPB): sir dung két qua tir
choc hat kim nhd, sinh thié€t kim 16i va/hodc GPB
sau mo.

- SUr dung du’dng cong ROC danh_gia kha
nang chén doan cda 2 nhém Bac si ¢d ho trg cla
Al va khong c6 hd trg clia Al, so sanh két qua
vGi GPB.

. KET QUA NGHIEN cUU

1. Pac diém chung cua bénh nhan.
Nghién c(ru gébm 1151 BN véi 2269 vU, tudi trung
binh 45,9 + 9,5 thang (tUr 22-90 tudi), c6 162 v
c6 két qua GPB trong dd cb 57 vi (35,2%) la tén
thuong ac tinh, 105 vi (64,8%) la ton thudng
lanh tinh. Ty Ié BN di kham sang loc la 60,4%, di
kham vi co triéu chirng & vu la 39,6%.
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Biéu db 4. Biéu do duong cong ROC so sanh kha nang dinh gid tén thuong theo BIRADS
cua nhom 1 va nhom 2

- Bang dudng cong ROC, khi Idy N1 lam
tham chiéu thi N2 c6 gia tri AUC la 75,9% (95%
CI 71,6 — 80,1%) va dd nhay la 61,8%, dd dic
hiéu 13 90%.

- Khi 1dy N2 lam tham chiéu thi N1 c6 gia tri
AUC 13 73,4% (95% CI 69,2 — 77,6%) va do
nhay la 56,9%, d6 dac hiéu la 90%.

So sanh_két qua cua AI va nhém doc
khong cé ho trg cia AI (N1) bang dudng
cong ROC:

- Khi 18y nhém 1 lam tham chi€u thi AI c6
gia tri AUC la 64,7% (95% CI 61,4 — 67,9%) va
d6 nhay la 56%, do dac hiéu la 73,3%.

- Khi 13y két qua AI lam tham chi€u thi nhém
doc 1 cd gia tri AUC la 62,6% (95% CI 59,5 —
65,7%) va do nhay la 52,4%, do dac hiéu la 72,9%.

_ So sanh két qua cua AI, nhém khéng c6
ho trg cua AL, nhém c6 ho trg cua AI véi
két qua GPB bang dudng cong ROC:

- Két qua X Quang AI nguy cd cao (muc E)

dugc can nhac 1a ac tinh, nguy cd thdp (muc L) va
trung binh (mdc I) dugc can nhac la lanh tinh.

- Két qua X Quang cua Bac si v3i BIRADS 4,
5 dugc can nhac la ac tinh, BIRADS 1, 2, 3 dudc
can nhdc 1a lanh tinh.

+ Khi so vdi GPB, Al cé gia tri AUC la 84,2%
(95% CI 77,2 — 91,3%) va db nhay 13 78,9%, dd
dac hiéu la 89,5%.

+ Khi so v@i GPB, nhdm 1 cd gia tri AUC la
79,9% (95% CI 72,9 — 86,9%) va dd nhay I3
91,2%, do dac hiéu la 68,6%.

+ Khi so v@i GPB, nhdm 2 cd gia tri AUC la
83,6% (95% CI 77,2 — 90,1%) va dd nhay 13
93%, dd dic hiéu 1a 74,3%.

IV. BAN LUAN

1. Pac diém chung cua bénh nhan.
Nghién ciu gdbm 1151 phu nir vé6i 2269 vd, co
tudi trung binh 45,9 tudi, chu yéu la BN tré vdi
65,3% tU 30-50 tudi trong dd 44,3% tir 40-50
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tudi, 1a d6 tubi bat dau ra tdng nguy co UTV. Ti
I€ phu nir di khdm sang loc tuyén vu la 60,4%,
di kham vi cd triéu chirng la 39,6%. Nghién clu
¢ ti 1€ tuyén vu dac rat cao vai 92,1% tuyén va
loai C va loai D (biéu dd 2). Ti 1é tuyén vi dic
clia chung t6i cao hon cla tac gia Phuong Dung
(Yun) Trieu nghién cftu trén 1651 BN tai bénh
vién K trung uong va bénh vién Ung budu Thanh
ph6 HO6 Chi Minh co ti 1€ v ddc la 78,4% °; su
khac biét nay 1a do BN clia ching toi c6 dd tudi
tré va chu yéu la di kham kham suc khoé sang
loc UTV han la di kham vi ¢d triéu chdng. Tuyén
vU ddc 1a mdt trd ngai 16n cho phét hién tén
thuang trén X Quang tuyén vi, dé nhay sang loc
giam tu 85,7% - 88,8% vdi tuyén vi md xubng
con tir 62,2% - 68,1% vdi tuyén va dac ©. Ngoai
ra nhu mé tuyén va dac cling cd nguy cG cao
mac UTV hon so vdi tuyén v ma ©.

2. Vai tro cua AI trong ho trg sang loc
va chan doan ung thu vi. Tri tué nhan tao 1a
mot nganh clia khoa hoc may tinh, véi cac thuat
toan phurc tap tao ra mot mang than kinh nhan
tao c6 thé hoc va tu dua ra quyét dinh tuong tu
nhu bé n3o con ngudi. Linh vuc nay bao gom
hoc may (machine learning), hoc sau (deep
learning) va tdm nhin may tinh (computer
vision). D& phan mém Al cd chat lugng can sir
dung lugng dir liéu dau vao I8n, chat lugng cao.
Tri tué nhan tao trong y té€ phat trién manh mé
véi nhiu linh vuc, déc biét trong chan doan hinh
anh. Hinh anh X Quang tuyén va co tinh khach
quan cao, dugc chup theo qui trinh chuén, phién
giai két qua cod tinh hé théng, day la nhiing diéu
kién thuén Igi d& &p dung Al vao trong chan
doan. Nghién citu nay st dung phan mém AI
Transpara cta cong ty Screenpoint Medical phat
trién, da dugc Cuc quan ly Thuc phdm va Dugc
pham Hoa Ky (FDA) ch&p thuén. Al Transpara ¢
thé tu déng phat hién UTV trén phim Xquang v,
gilip cac Bac si cai thién dang ké kha néng phat
hién ton thuong ma khdng lam ting thdi gian

TEERET ST

doc phim; cd thé st dung dé hd trg danh gia
truc quan ting ton thuong md mém, vi voi hoa
hodc d€ danh gid doc 1ap nguy co tong thé cla
bénh nhan.

Nghién clu cla ching téi so sanh két qua
phan tich phim X Quang tuyén vu cta hai nhém
doc co6 ho trg cua AI (N2) va cé khong ho trg cua
Al (N1) cho thady trong danh gid phan loai
BIRADS N2 cé ti Ié BIRADS 1 tudng tu N1,
BIRADS 2 thap hon N1 va ti Ié BIRADS 3, 4, 5
cao hon so véi N1 (biéu dd 3), diéu nay cho thdy
N2 c6 dd nhay cao han vdi cac tén thuong co
nguy cd ac tinh. Khi sif dung dudng cong ROC
(bi€u dd 4) d€ danh gid hiéu qua chdn doéan
ching to6i thady khi sir dung N1 lam tham chiéu
thi N2 c6 cac gia tri AUC lan lugt cho cac BIRADS
1,2,3,4, 514 79,2%, 67,4%, 70,2% va 91,3%,
tinh chung cho cac BIRADS thi N2 cé gia tri AUC
la 75,9% (95% CI 71,6 — 80,1%) va do nhay la
61,8%, d6 dac hiéu la 90%. Khi sif dung N2 lam
tham chi€u N1 c6 cac gia tri AUC lan Iugt cho cac
BIRADS 1, 2, 3, 4, 5 la 79,3%, 74,5%, 66,8%,
63,3% va 83,5% tinh chung cho cac BIRADS thi
N1 c6 gia tri AUC la 73,4% (95% CI 69,2 —
77,6%) va do nhay 1a 56,9%, do dic hiéu I3
90%. Nhu vay co thé thdy khi doc ¢ ho trg cla
AI N2 cé gid tri AUC cao hon N1 khi chdn doén
BIRADS 4, BIRADS 5 va khi tinh chung cho ca 5
BIRADS hay ndi cach khac N2 c6 kha ndng phat
hién t6t hon véi cac ton thuong cd nguy co cao
va lam téng d nhay chan doan tir 56,9% lén
61,8%, tdng kha nang chan doéan (gia tri AUC)
tir 73,4% lén 75,9%. Két quéa cla ching t6i cling
tuong tu nghién cliu cta Alejandro Rodriguez-
Ruiz trén 240 phu nitr vé tac dong cua Al
Transpara trong phat hién UTV trén Xquang vu,
khi cac Bac si dugc ho trg bai Al thi do nhay
chan doén tang tir 83% lén 86% va do dac hiéu
tang tlr 77% lén 79% gia tri AUC tang tir 87%
Ién 89% va khong lam giam thdi gian doc cla
cac Bac si 2.

Intermediate

68

Hinh 1. C4c nét vi véi hod nho (hinh A) nhom doc 1 d3 bo sét tén thuong, vdi su hé tro
cua AI (hinh B) nhom doc 2 di phat hién va ghi nhan tén thuong
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Khi so sanh két qua cua Al va nhém doc doc
lap khong co ho trg cta AI (N1) véi cac mic
nguy cd thap, nguy cd trung binh va nguy cd cao
bang dudng cong ROC cho thay: khi Idy N1 lam
tham chiéu thi AI cé gia tri AUC la 64,7% (95%
CI 61,4 — 67,9%) va dbé nhay la 56%, d6 dac
hiéu la 73,3%; khi 1ay két qua AI lam tham chiéu
thi N1 c6 gia tri AUC la 62,6% (95% CI 59,5 —
65,7%) va do nhay I3 52,4%, d6 dic hiéu la
72,9%. Khi so sanh két qua cua AL, nhém khong
c6 ho trg ctia AI, nhom co6 ho trg cia Al véi két
qua GPB & 162 v( bang dudng cong ROC cho
thay: khi két qua AI mirc E dugc can nhdc 1a ac
tinh so vai GPB Al c¢6 gia tri AUC la 84,2% (95%
CI 77,2 - 91,3%) va d6 nhay la 78,9%, d0 dac
hiéu la 89,5%. Khi két qua cua N1, N2 véi mic
BIRADS 4, 5 dugc can nhdc la ac tinh, so vdi
GPB N1 cé gia tri AUC la 79,9% (95% CI 72,9 —
86,9%) va do nhay I3 91,2%, dé dic hiéu la
68,6%; N2 cb gia tri AUC la 83,6% (95% CI 77,2
— 90,1%) va db nhay la 93%, d6 dac hiéu la
74,3%. Qua két qua trén chiling t6i thay rang khi
so sanh véi nhdom doc doc 1ap (N1) thi AL cd kha
nang chan doan va dd nhay cao hon véi gia tri
AUC va db nhay Ian Iugt 13 64,7% va 56% so Vi
62,6% va 52,4% cda N1. Khi so sanh véi GPB
khd ndng chan doan cta Al tuong ducng véi
nhom c6 ho trg cua AI (N2) va cao han nhém
khong cé ho trg cua AI (N1) véi gia tri AUC, do
nhay va do dac hiéu cua Al lan luct la 84,2%,
78,9% va 89,5% so vé&i 79,9%, 91,2% va 68,6%
cla N1. K&t qua cla ching toi ciing tuong tu
mot s6 cac nghién cru nudc ngoai cho thay kha
nang chan doan cla Al cling tuong tu hodc cao
han so v8i nhdom Bac si doc X Quang tuyén v
doc l1ap. Nam 2022, Andreas D. Lauritzen nghién
cru hdi clu trén han 115000 phu nit sang loc
UTV stf dung phan mém AI Transpara 1.7.0 cho
thay AI c6 d6 nhay tuong duang vdi Bac si doc
doc lap véi do nhay 69,7% so vd&i 70,8%; d6 dac
hiéu cao han 98,6% so v3i 98,1%!. Nam 2022
Adam Yala nghién c(tu gid tri cia Al trong danh
gid nguy cd UTV & 128793 anh Xquang vu tir
62185 BN, trong do6 c6 3815 ca ung thu cho thay
két qua dang khich |é véi d6 chinh xac, do nhay
va d6 dac hiéu lan lugt 76%); 81% va 79%?3.

Két qua ching téi cho thdy dd nhay chan
doan ton thuong nguy cd cao cla cac nhdm Bac
si thap hon so véi mét s8 tac gia nudc ngoai '3
vGi d6 nhay clia nhém cé ho trg Al va nhém
khong ho trg cta Al [an lugt la 61,8% va 56,9%,

diéu nay la do nghién cru cua chdng toi chu yéu
c6 nhu md tuyén vu ddc vdi ti 1€ 1én t6i 92,1%
dan tSi giam dbé nhay chan doan trén phim X
Quang tuyén vu. Két qua clia chang téi cling
tuong tu nghién clitu khac cta tac gia Nguyen
Thi Thu Ha & Viét Nam cho thay d6 nhay cla X
Quang tuyén v 68,29% 7.

Nhu vy qua nghién cllu bang dudng cong
ROC chiing tdi thdy rang ngay ca véi quan thé c6
ti 1€ v dac cao lam han ché chan doan thi nhém
doc X Quang vu c6 ho trg cta Al van cé do nhay
va khd ndng chdn doan UTV (gia tri AUC) cao
han nhém khong cé ho trg Al; khi so sanh Al véi
nhédm Bac si doc doc 1ap thi Al cling c6 do nhay
va gia tri AUC cao haon.

V. KET LUAN

Khi 4p dung AI hd trg sang loc va chan doén
X Quang tuyén va lam tang do nhay cling nhu
kha& ndng phat hién tdn thuong nguy cd cao mac
UTV ngay ca véi quan thé cé ti 1é nhu md tuyén
vl ddc cao nhu & Viét Nam. AI nén dugc sur
dung dé nang cao chét lugng chan doan va giam
ganh ndng cla Bac si trong sang loc va chan
doan UTV bdng X Quang tuyén vu.
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