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TIEP CAN XU HUONG UNG DUNG AI TRONG XA TRI:
VAI TRO VA TRACH NHIEM CUA NHA VAT LY Y KHOA

Nguyén Mai Pang Khoa", Tran Cwong'
TOM TAT:

Trong nhirg nim gan ddy, tri tué nhan tao (AI) da tré thanh chu dé duogc thao luén s61 ndi trén
cac dién dan khoa hoc. Vé&i kha ning tur dong xur ly lwong 16n dir liéu va cung cap nhitng hiéu biét
vuot ngoai kha nang ctia con nguoi, Al ¢ tiém ning mang lai nhiing tién bd vuot bac trong y hoc,
dac biét la linh vyc ung thu. Trong xa tri, Al dang dugc tmg dung rong rai, tir chan doan va phan
loai giai doan bénh dén lap ké hoach diéu tri va mo phong lidu luong birc xa. Viéc trién khai cac
cong cu Al trong xa tri du kién s& tiép tuc gia tang trong thoi gian t6i. Tuy nhién, dé tan dung hét
tiém ning ctia Al, cac nha vat Iy y khoa can phai thay ddi va thich nghi véi sy phat trién clia cong
nghé nay. Vai tro cua ho khong con gioi han ¢ viéc 1ap ké hoach xa tri va kiém soat chat lugng
thiét bi, ma con bao gdm viéc nim ving cong ngh¢ Al dé danh gia d6 chinh x4c va tin ciy cua cac
tng dung Al ciing nhu xay dung quy trinh kiém dinh va thim dinh tinh twrong thich cta cac cong
cu nay. Dong thoi, ho phai dam bao rang cac cong cy Al tuén thu cac quy dinh an toan trong chan
doan va diéu tri. Bai viét nay cap nhat nhiing tng dung Al trong xa tri, nhu hd tro chan doén 1am
sang, tw dong phan vung hinh anh va dy doan phan bb liéu, dong thoi thao luan vé vai trd quan
trong cua nha vat ly y khoa trong viéc trién khai chung. Chiing t6i cling d& xuét cac ky ning can
thiét dé nha vat 1y y khoa thyc hién hiéu quéa cac nhiém vu nay.

Twr khoa: Al vat ly y khoa, xa tri.

APPROACHING THE AI TRANSFORMATION IN
RADIOTHERAPY: THE ROLE AND RESPONSIBILITIES OF
MEDICAL PHYSICISTS

ABSTRACT:

In recent years, artificial intelligence (AI) has become a major topic of discussion on many sci-
entific forums. With the ability to automatically process large amounts of data and provide insights
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beyond human capabilities, Al has the potential to drive significant advancements in medicine,
particularly in oncology. In radiotherapy, Al can be widely applied in the process of diagnosis and
staging of diseases as well as automating the radiotherapy planning process and radiation dose
simulation. In the near future, the deployment and utilization of Al-based tools in radiotherapy
will increase; however, to fully exploit their potential and ensure these tools are applied safely,
effectively, and appropriately, medical physicists need to adapt to new changes. Their roles and
responsibilities extend beyond traditional tasks of radiotherapy planning, dose measurement, and
equipment quality assurance to include a fundamental understanding of Al technology, assessing
the accuracy and reliability of Al systems, and developing validation and verification processes for
the compatibility and quality of these tools. They must also ensure these tools comply with safety
regulations and standards in diagnosis and treatment. In this paper, we would like to introduce
some Al applications in radiotherapy which have been deverloping recently, such as auto- segmen-
tation of organs on CT images and auto-planning of radiotherapy; thereby discussing the important
roles and responsibilities of medical physicists in the implementation and development of these
applications. Additionally, we propose some essential skills for medical physicists to effectively

perform these roles and responsibilities.
Keywords: AI, ROMP, Radiotherapy.
1. DAT VAN DE

Ung thu 1a mot trong nhiing nguyén nhén
gay tir vong hang dau trén toan cau. Dir liéu tir
GLOBOCAN nam 2022 cho thdy c6 khoang
20 triéu ca ung thu méi dugc chan doan mdi
nam. Trong d6, hon mot ntra s6 bénh nhan can
diéu tri béng xa tri, bao gém xa tri don thuin
hogic két hop v6i phau thut va hoa tri [1]. Tuy
nhién, do nhirmg han ché vé co so vat chat, kha
nang tiép can cong nghé va dic biét 1a sy thiéu
hut chuyén gia c6 tay nghé o nhiéu bénh vién
ké cé tai cac quoc gia phat trién va cac qudc gia
dang phat trién nhu Viét Nam, phan 16n nguoi
bénh ung thu chua thé tiép can cac liéu phap
Xa tri tién tién. Tinh trang thiéu hut nhan lyc
nay cang tré nén nghiém trong khi cac ky thuat
xa tri lién tuc dugc cai tién va phat trién ngay
cang nhanh, ngay cang doi hoi nhan su c6 kién
thire, k¥ ning va kinh nghiém cao dé tiép nhan
va van hanh. Piéu nay dan dén sy phat trién
khong dong déu vé chét lugng diéu tri ¢ cac

trung tam xa tri trong va ngoai nudc, dat ra maot
thach thirc 16n cho cong tac quan ly y t€ cong
cong [2].

Dé giai quyét nhitng thach thirc nay, tng
dung tri tué nhan tao (AI) vao y té néi chung
va trong linh vuc xa tri noi riéng dang ndi 1én
nhu mot giai phap tiém nang. Al c6 kha ning
tu dong hoa nhiéu tac vu c6 tinh lap lai trong
qué trinh xa tri, giup giam tai cong vi¢c cho
nhan vién y t& va cho phép ho tip trung vao
cac nhi¢m vu phure tap va quan trong hon. Nho
do, khong chi nang cao hiéu qua diéu tri, Al
con tdi uu hoa quy trinh lam viéc tai cac co so
y té. Ban dﬁu cac nén tang Al chu yéu dua vao
cac quy tic dinh sin (rule-based reasoning),
dan dén nhiéu han ché va thiéu linh hoat khi
ap dung trong linh vuc y té [3]. Tuy nhién, vé6i
su phat trién vuot bac cia cong ngh¢, cac thuat
toan Al hién dai nhu kha nang ty hoc hoi cua
may (Machine learning - ML) va kha nang hoc
hoi chuyén sau hay con goi 1a hoc sau (Deep
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learning - DL) dé c6 thé phan tich lwong 16n dir
liéu phirc tap, nhan dién cic mdi twong quan
va dua ra cac quyét dinh v6i d6 chinh xac cao.
Trong mot s6 truong hop, cic thuat toan nay
tham chi c6 thé vuot qua tri tu€¢ con nguoi, dac
biét 1a trong viéc phén tich va chan doan hinh
anh y hoc [4].

Trong linh vyc xa tri, Al co tiém nang Ung
dung trong hau hét cac giai doan cua tién trinh
diéu tri, tir chan doén, xac dinh giai doan bénh
dén lap ké hoach, diéu tri va theo ddi sau diéu
tri. Pién hinh nhu cic hé thong hd tro quyét
dinh lam sang dua trén Al (Al-based Clinical
Decision Support System - CDSS) gitip tang
hiéu qua chan doan va xéac dinh giai doan bénh
[5]. Ngoai ra, cong cu tu dong phan vung hinh
anh y hoc (Automated Medical Image Segmen-
tation - AS) ciing dugc str dung pho bién dé cai
thién kha nang phan tich va xtr 1y hinh anh [6].
Bén canh dé, cac cong cu hd trg 1ap ké hoach
xa tri nhu mo phong phan bb liéu dua trén Al
(Al-predicted Dose Distribution) [7] va t6i uu
hoa ké hoach xa tri (Al-driven Treatment Plan-
ning System) [8], cling gitip cai thién vé mat
thoi gian va nang cao chat lugng 1ap ké hoach
diéu tri. Cac ung dung nay dang duoc nhiéu
nha san xuat thiét bj y té nghién ciru va phat
trién, va du kién s& duogc trién khai rong réi
trong thuc hanh 1am sang trong twong lai gan.

Song song véi tiém ning mang lai nhidu cai
tién dang ké cua Al trong xa tri, viéc nhan dién
va quan ly chat ch€ cac rui ro cling nhu hau qua
khong mong mubn khi ap dung cong nghé nay
vao thyc tién 1am sang 1a v6 cung quan trong.
Lo ngai chinh lién quan d&én Al bao gém do
léch cua thuat toan (algorithmic bias), do dir
liéu dau vao khong dugc sang loc k¥ ludng, c6
thé dan dén sai léch theo mot xu hudng nhat
dinh trong két qua du doan. Ngoai ra, van dé
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bao mat dit lidu, ddc biét 1a hd so bénh 4n va
thong tin diéu tri ctia bénh nhan, cling can duoc
can nhic than trong [9]. Bé dam bao ap dung
Al trong xa tri an toan va hiéu qua, cac co sd
y té can x4y dung cac quy trinh va huéng din
cu thé tir viéc lua chon cong cu, ung dung Al
phu hop, tham dinh va nghiém thu san pham,
dén viéc trién khai thuc té trong 1am sang, dong
thoi dam bao tuan thu cac tiéu chuan va quy
dinh y té hién hanh. Viéc nay doi hoi cac trung
tam xa tr1 phai c6 mdt doi ngii nhan sy c6 kha
nang ndm bit va cap nhat nhitng tién bo mai
nhét trong cong nghé AL Doi ngil nay nén c6
su tham gia cua cac nha vat Iy y khoa, nhiing
nguoi s€ gilr vai tro then chét trong viéc ung
dung Al vao thuyc tién lam sang nho vao nén
tang kién thic sdu rong vé linh vuc ki thuat,
cong nghe, tin hoc va két hop duoc vai y hoc
lam sang [9].

Ngay nay, nha vat ly y khoa dong vai tro
quan trong trong viéc dam bdo cac k¥ thuat xa
tri dugc thuc hién an toan, chinh xac va hiéu
qué trong diéu tri cho bénh nhan. Vai trd nay
cang dugc md rong trong ky nguyén Al, cac
nha vat ly y khoa s& khao sat va danh gia sy
twong thich vé céu hinh k¥ thuat cta cac tng
dung Al; tham dinh va xac minh do chinh xac
cua mo hinh Al st dung dir li¢u thuc té tai co
sO; hiéu chuan cac ing dung Al dé dam bao
chung hoat dong chinh xac va hiéu qua. Ngoai
ra, ho con dong gop chuyén mon vao viée xay
dung cac quy dinh, tiéu chuan va huéng din
dé kiém soat viéc sir dung Al trong 1am sang.
Diéu nay bao gdm viéc kiém tra nghiém ngit
cac thuat toan AI v6i nhiéu kich ban 1am sang
khac nhau nham xac dinh cic gidi han va sai
1éch c6 thé xay ra [9].

Trong bai viét nay, ching t61 trinh bay cac
khai niém co ban vé& Al va mot s6 ung dung
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tién tién cta no trong linh vyuc xa tri, bao gé)m:
Hé théng ho tro quyét dinh 1am sang, tng dung
tu dong phan vung hinh dnh y hoc va tmg dung
du doan phan bd lidu birc xa. Thong qua do,
chung t6i dac két nhitng d6i méi quan trong
trong vai tro va trach nhiém cua cac nha vat ly
y khoa trong xa tri khi lam viéc & ky nguyén
Al Ngoai ra, chiing t6i dé xuat mot s6 ky ning
can thiét dé cac nha vat Iy y khoa c6 thé thyuc
hién hi€u qua cac vai trd va trach nhi¢m nay.

2. TRi TUE NHAN TAO VA CAC UNG
DUNG TRONG XA TRI

2.1. Tri tué nhan tao (Al)

Tri tu€ nhan tao (AI) la mét linh vyc lién
nganh, két hop giita Toan hoc, Khoa hoc may
tinh va nhiéu nganh nghién ctru khac tiry theo
pham vi rng dung va chirc nang cua n6. Cong
nghé nay nghién ctru va tao ra cdc mo hinh,
ung dung moé phong hoat dong tu duy cua
con ngudi dya trén cic thudt toan thong ké
[11]. Thuat ngtr “Artificial Intelligence” duoc
gidi thi€u nhu mot khai niém khoa hoc béi J.
McCarthy va céac cong su trong mot hoi nghi
tai Pai hoc Dartmouth vao nam 1955 [10]. Tuy
nhién, budc ngodt thuc su cia Al dén vao nam
2012, khi cdc mo hinh thi giac may tinh nhu
ImageNet va AlexNet dugc rng dung rong rai
trong viéc xur ly va phan tich hinh anh y hoc,
thiic day sy phat trién manh mé& ctia cong nghé
nay trong y té [11].

Nhin chung, Al 12 mgt nganh khoa hoc ra
doi véi muc ti€u tao ra mot “bd nao” cho may
tinh théng qua viéc sir dung nhiéu loai thuat
todn cO cac chuc nang khac nhau. Trong do,
ML va DL 1a hai cong cu phd bién nhét, thuong
duoc st dung trong cac ung dung y té. Chung
c6 kha nang khai thac va xu 1y luong dir licu
16n tir nhiéu dinh dang khac nhau, giup ning

cao hi€u qua va do chinh xac ctia cdc md hinh
du doan. M6i1 quan hé gitta AI, ML va DL duogc
minh hoa trong Hinh 1.

e I
TRI TUE NHAN TAQ N
/ (ARTIFICIAL INTELLIGENCE)
/

M§t nganh khoa hoe méy tinh ra déi véi
muc dich mé phéng tri tué con ngudi
—
T -
-

/ / \\ A
| ps HOC MAY N |

/ /~ (MACHINE LEARNING) \ Thust toan gitip tich herp "tri tué” vao
| £ _‘\_)_ may tinh thong qua viéc hoc tw dong tir
| i mét lwgng dit ligu lén

Thujt todn mé phéng mang neuron trong
bé ndo cta con ngudri dé xir Iy dix liéu phi
cau tric (hinh anh, ngén ngir...)

Hinh 1: M6i quan hé gitra Tri tué nhén tao,
hoc may, va hoc séu [12].

2.1.1. Kha nang tw hoc hoi cua may
(Machine Learning - ML)

ML 1a mdt nhanh cuda tri tu¢ nhan tao tap
trung vao viéc sir dung thuét toan dé tim kiém
cac moi twong quan trong luong 16n dir lidu.
Céc thuat toan nay mo phong cach con nguoi
suy luan va khai quat hoa van dé, dién hinh nhu
viéc phat hién va khai quat hoa cac mdi twong
quan trong dir liéu va dua ra quyét dinh dua
trén xac suat thong ké. Khac voi nguyén tac
1ap trinh tmyen thong, noi con ngudi thiét lap
cac quy tic va diéu kién dé may tinh thyc hién
nhiém vy va dua ra cu tra 1oi, hé thong ML
yéu cau may tinh phan tich dit liéu dé ty dong
hinh thanh cac quy tic (Hinh 2A) [12].

ANN thuong gém ba 16p chinh: Lép dau
vao, cac 16p an va 16p dau ra. Mdi no-ron trong
16p dau vao két ndi véi cac no-ron & 16p ké
tiép thong qua céc trong s, quyét dinh muc do
anh huong cua tin hiéu. Trong qua trinh huan
luyén, mang no-ron tinh tong trong sd cla cac
tin hiéu dau vao va ap dung mdt ham kich hoat
(activation function) dé tao ra tin hiéu dau ra,
truyén dén cac no-ron ¢ 16p tiép theo cho dén
khi dat duoc két qua cudi cung (Hinh 2B).
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Hinh 2: So sanh nguyén téc Iap trinh truyén

Acireatan
funcian

e Artificial Neuron
b i (processing ekement)
n

théng va phuong phap hoc méy (hinh A)

va so do thé tom tit mé hinh ANN véi div liéu dau vao (Xi), trong s6 (Wi), d6 Iéch (b), ham téng
(3), ham kich hoat (f), va tin hiéu dau ra (y) (Hinh B) [13], [14]

2.1.2. Hoc sau (Deep learning - DL)

DL 1a mét dang cua ML, sir dung cadc mang
no-ron nhan tao (Artificial Neural Networks
- ANN) c6 nhiéu 16p, voi do sau ting theo sb
luong 16p. Cac mang nay hoc tir dir liéu dau vao
thong qua viée didu chinh céc trong s6 (weights)
va do léch (biases). Ban dau, cac trong s6 va do
léch duoc khai tao ngau nhién va sau d6 duoc
t6i uru hoa trong qua trinh huin luyén.

Ham méat mat (loss function) dugc st dung
dé do ludng sy khac biét giira két qua du doan
cua mo hinh va gia tri thuc té. Cac thuat toan
t6i wu hoa, nhu lan truyén nguoc (backprop-
agation), diéu chinh céac trong sb va do léch

Céng cy Al tiy dgng phan ving hinh anh, du dosn
phan b li2u birc xa, 16 wu k& hoach xa tr]

~-> BS c6 nhitu théri gian hom trong vige xéc djnh
céc viing thé tich diéu trl.

~->Vt Iy y khoa c6 nhiéu thiri gian hon dé t3i
wu k€ hogch xa tri

> BS danh nhigu thai gian hon cho viée tham
kham va tu vén diu tr cho bénh nhén.

CHi BINH
LAM SANG

LAP KE HOACH
XA TR]

Replanning

nham giam thiéu ham mat mat, qua do6 cai thién
hiéu sut ctia mé hinh. Qua trinh tdi wu hoa nay
dam bao rﬁng mé hinh hoc siu ¢6 thé hoc hoi
tur dir liéu va dua ra cac du doan chinh xac [13].

2.2. 'ng dung cua Al trong xa tri

Nhiéu tng dung Al da duoc nghién ciru va
phat trién trong céc linh vuc y t& va chim soc
strc khoe trong nhitng nam gan day. Ké tir nim
2015, s6 lugng cac bai bao khoa hoc lién quan
dén AI, ML va DL trong y hoc da ting 1én mot
cach déang ké. Cac nha cung cap thiét bi y té 16n
cling da bat dau phat trién va thuong mai hoa
mot sd cong cu dya trén Al cho cac tng dung
cu thé trong linh vuc hinh anh y té va xa tri [9].

Céng cu hé tro chdng anh tw dong, nhan dién chuyén
déng clia cac viing co’ quan, hé tre' set-up bénh nhan
- K§ thugt vién c6 thri gian tu van va cham séc bénh
nhan tat hon

~> C6 thém thi gian digu tri nhigu bénh nhan hon.

[

P

”\

KIEM TRA
CHAT LUONG

THEO DOI SAU
PIEU TR|

hy 18, t6i v hoa
qua trinh ti tao hinl
> Ngueri bénh nhén it iRu birc xa hom cho vide mé
phéng xa tri.

> Chit lwgng hinh nh md phéng tang, cai thién higu
chift lugng diéu tri

Tang cu ty dang phan tich ket kié
lugng méy gia téc, v dodn chi s6 gamma trong
kiém tra chét lueng k& hoach xa tri.

- Vit I y khoa c6 nhigu thivi gian dé tap trung
vao viéc t8i wru k& hoach xa tri, kiém tra chdt
lirgrng xa tri va xay dyng quy trinh k¥ thugt.

TETE Cac mé hinh Al ty déng danh gia hiéu qua digu trj, dy don tic dung.

phu, h8 trg quyst dinh 13m sang
-->Chdm séc bénh nhan sau digu trj tét hom.
-->Bura ra céc quyét dinh 1am sang kip theri.

Hinh 4: Céc (g dung tiém ndng cta Al trong quy trinh xa trj loi ich mang lai.
Hinh anh trich tee Huynh, E. (2020) [14].
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Quy trinh xa tri thuong co nhiéu budc,
bao gém: Chi dinh diéu tri, mé phong, lap ké
hoach, kiém tra chat lu:ong, diéu tri va theo déi
sau diéu tri. Trong mdi giai doan nay, Al déu co
tiém nang cai thién hiéu suat cong viée va giam
b6t nhu cdu vé nhan lue. Mot sb ung dung cu
thé cuia Al trong quy trinh xa tri dwoc biéu dién
trong Hinh 4.

2.2.1. Hé trorquyét dinh 1am sang (CDSS)

Quy trinh xa tri bt dau bﬁng viéc hoi chan
da chuyén khoa dé dua ra chi dinh diéu tri phu
hop cho timg bénh nhéan. Qua trinh diéu tri sau
d6 yéu cau cac quyét dinh lam sang quan trong
tir d6i ngii chuyén gia y té, bao gom viéc lya
chon k¥ thuét diéu tri, danh gia tac dung phu dé
can thiép kip thoi cac bién chimg va theo ddi
dién tién bénh dé diéu chinh phac d6 phu hop.
Nhing quyét dinh nay doi hoi cap nhat va xur
1y lién tuc thong tin tir hd so bénh 4n cta bénh
nhan. Vi tinh trang qua tai bénh nhan tai hau
hét cac trung tam xa tri, vi¢c theo doi sat sao
tung nguoi bénh tr¢ thanh thach thirc 16n cho
nhén vién y t&. Do d6, cac mo hinh CDSS c6 thé
hd tro giam tai cong viéc, gitp bac si tip trung
hon vao viéc theo doi va cham soc bénh nhan.

Mbt s6 mo hinh CDSS da duogc phat trién,
chang han nhu: M6 hinh dy doan kha ning
bénh nhan can st dung dich vu cép cuu hoac
theo dodi ndi tru trong qua trinh xa tri dya trén
hd so bénh an tién xa tri [15]. Bénh nhan xa
tri, hoa tri, hodc hoa xa dong thoi co thé can
dén cac dich vu cip ctru hodc theo ddi noi tra
do céc bién chimg cua liéu phap diéu tri. Viéc
du bao s6m nhu cau nay c6 the gitp bénh nhan
duoc theo ddi va cham soc tot hon, dong thoi
giam thiéu cac chi phi phat sinh do khong can
thiép kip thoi. Ngoai ra, caic m6 hinh CDSS
du doan tac dung phu cua xa tri cling cho théy

tiém ning 16n trong viéc nang cao hiéu qua
diéu tri, vi du nhu: M6 hinh du doan tac dung
phu kh6 miéng trong xa tri dau mit cd, viém
phdi trong xa tri u phoi khong té bao nho, bién
ching gan-mat trong xa tri dinh vi than SBRT
cho u gan, va suy than trong xa tri ung thu cd
tir cung [14]. Cac mo hinh nay chi yéu dua
trén dir liéu ho so bénh an tién xa tri va phac
dd diéu tri cua bénh nhan dé dua ra du doan
v6i ty 1é chinh x4c 1én dén gan 90%. Viéc tién
luong chinh x4c cac bién chung xa tri khong
chi gitip bac si theo ddi va tu van bénh nhan
hiéu qua hon trong viéc phong ngura va didu
tri bién ching ma con giup giam thiéu chi phi
diéu tri tong thé cho bénh nhan.

2.2.2. Tww déng phan vuang hinh anh (AS)

Viéc phan ving hinh anh dé xac dinh thé
tich vung t6n thuong va céc co quan lanh lién
quan la nhiém vu cyc ky quan trong, anh hudng
tryc tiép dén két qua diéu tri ctia bénh nhan.
Xac dinh khong dang vi tri va thé tich cua khéi
u trén hinh anh mé phong c6 thé dan dén tinh
trang qua liéu hodc thiéu liéu, gdy giam xac
suit kiém soat khdi u va ting nguy co bién
chung md lanh. Tuy nhién, cong tac nay doi
hoi rat nhiéu thoi gian do yéu cau cao vé sy chi
tiét va chinh xéc, tao ra ap luc dang ké cho céc
béc si xa tri trude sb lugng bénh nhan 1é6n. Do
d6, nhu cau vé mot cong cu Al tu dong phén
vung (AS) tr6 nén cap thlet va dang duoc cac
nha cung cap thiét bi y té trong linh vuc xa tri
phat trién manh mé.

V6i sy phat trién nhanh chong cua cac mo
hinh AI trong ho trg chan doan hinh anh y hoc,
cac md hinh AS da dat duge nhiéu thanh cong
dang ké. Chang han, cdc mé hinh tu dong xac
dinh cdu trac giai phdu vung dau cb [6], ving
nguc [16] va vung bung chau [17], da dugc phat
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trién va ung dung hiéu qua. Ngoai ra, mot sd
mo hinh ty dong xac dinh ving thé tich bénh
Iy can diéu tri voi chit luong twong duong véi
cac chuyén gia ung budu ciing da dugc ghi nhan
(Hinh 5). Tuy nhién, cac nghién clru nay thuong
6 sb luong dir li¢u huén luyén mo hinh Al rat
han ché, do d6 d6 chinh xac thudng van bi anh
hudng boi su thién I¢ch cua thuat toan [18].

-

Hinh 5: So sanh két qua phan vung thd céng
boi cac chuyén gia ung buwéu (Manual
Segmentation - MS) va phan vung tw déng
st dung Al thuat toan mang no-ron giai chap
(Deep Deconvolution Neural Network) va
thuat toan mang no-ron tich chdp VGG-16.
Hinh anh trich ter Men, K. (2017) [16].

DDNN VGG-16

2.2.3. Dw dodn phan bé liéu birc xa
(Dose distribution prediction)

Quy trinh lap ké hoach xa tri thuong chia
lam hai phan: 1) tinh toan phan bé lidu tdi wu
va 2) xac dinh cac thong s6 van hanh ctia may
gia toc tuyen tinh de dat duoc phan bd liéu nhu
mong mudn. Pa sd cac ng dung Al thuong tap
trung vao phan dau tién bang cach du dodn cac
phan b6 liéu t6i vu dua trén dir liéu moé phong
ctia bénh nhan [19]. Phan bé liéu tdi vu du doan
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nay sau d6 duoc sir dung dé cac phan mém lap
ké hoach thyc hién budc hai cua quy trinh, gitip
rat ngdn thoi gian 1ap ké hoach [20]. Ung dung
nay dong vai tro rit quan trong trong k¥ thuat
xa tri dap ung theo mo dich, khi ké hoach xa tri
can duoc diéu chinh nhiéu 14n dya theo su thay
d6i ciia ving mé dich trén bénh nhan.

2.3. Thach thirc cua viéc ap dung Al
trong Xa tri

Trong nhitng nim gan day, Al di trd thanh
chu dé thao luan thudng xuyén tai cac dién dan
khoa hoc k¥ thuat, voi ky vong co thé thay thé
su tu duy cia con nguoi trong nhiéu linh vuc.
Tiém ning cua Al dugc coi nhu mot giai phap
toan dién, co kha nang giai quyét cac van de
phuc tap trong nganh y té. Tuy nhién, thye té
cho thiy sb 1u0’ng ing dung Al duoc trién khai
hidu qua van con rat han ché. Nghién ctru cua
van Leeuwen va cac cong su [21] da chi ra
rang, trong s6 100 tmg dung Al duoc thuong
mai hoa trong linh vuc chan doan hinh éanh,
chi c6 18 tng dung thuc sy mang lai hi¢u qua
trong lam sang.

Rao can chinh trong vi¢c ing dung Al trong
y té, dac biét 1a xa tri, 1a van dé vé do léch
ctia thudt toan, anh huong boi dit liéu dau vao
ding dé huan luyén cho mé hinh. Do chinh xé4c
cia cac mo hinh AI phu thudc rat nhiéu vao
chat lugng va so lugng dit ligu dau vao duge
str dung dé huén luyén. Da phan cac mo hinh
Al hién nay dugc huan luyén voi sd luong dir
liéu han ché do viéc thu thap dir liéu y té ton
nhiéu thoi gian va chi phi. Diéu nay dan dén do
léch thuat toan, khién mé hinh chi dua ra két
qua chinh xac v6i mgt nhém bénh nhan cé dac
diém tuong dong vé bénh 1y, gi6i tinh va tudi
tac, trong khi lai that bai v6i dit liéu thyc té da
dang tai cac co sy té [22].



% 7 7ap chi

UNGTHU HOC Sé 76.2024

TONG QUAN

Viét Nam

Van d& vé kha ning mé ta rd rang cach thirc
dua ra quyét dinh ctia cac mé hinh Al ciing dit
ra nghi van 16n cho viéc trién khai chiing trong
xa tri. Cac mo hinh Al thuong 1a nhitng nhiing
ung dung dong goi khép kin, dac biét cac mo
hinh DL thuong dugc vi nhu “hop den” do su
phtre tap trong kién triic ciia chiing, noi ma qua
trinh xtr 1y, phan tich thong tin va dua ra két
qua khong dugc thé hién 1d rang ngay ca d6i
vGi nhiing ngudi phat trién mo hinh. Sy phirc
tap nay xudt phat tir viéc cac mo hinh AT bao
gdém hang triéu tham sO lién két v6i nhau trong
nhiéu 16p no ron an, tao ra mot mang ludi phire
tap cac két ndi va tuong tac. Piéu nay khong
chi lam cho qua trinh phan tich tré nén kho
hiéu ma con gay kho khan trong viéc giai thich
két qua dau ra ctia md hinh. Viéc thiéu sy mo
ta rd rang nay tao ra rao can lén trong vi¢c ap
dung Al vao thuc hanh y té, dac biét 1a trong
cac hé théng hd trg quyét dinh 1am sang. Trong
cac tinh hudng ndy, viéc hiéu va nim rd cach
mé mo hinh dua ra quyét dinh 13 vo ciing quan
trong dé danh giad muc do tin cay va dam bao
an toan cho bénh nhan. Piéu nay s& gitp cac
chuyén gia y té ¢6 thé kiém tra va xac minh cac
quyét dinh ma Al dua ra, tir 46 nang cao niém
tin va su chip nhan cua cong nghé nay [23].

Ngoai ra, van dé bao mat thong tin ctia bénh
nhan trong céac dir liéu dung dé huan luyén mo
hinh AI ciing 1a mot tré ngai dang ké trong viéc
trién khai cong nghé nay. Véi kha ning phan
tich vuot troi, cac md hinh Al co thé tai tao
hinh anh 3D khuon mat ctia bénh nhan tir hinh
anh CT vung dau (Hinh 6) [24], hodc tham
chi tong hop hd so bénh an chi tiét cia mot
c4 nhan. Néu khong dugc kiém soat chat ché,
diéu nay s& vi pham céc quy dinh vé bao mat
thong tin ca nhan, dat ra cac thach thuc phap 1y
va dao dirc nghiém trong trong viéc trng dung
Al trong y té.

H/nh 6: Phwcyng phap xoa nhan dang di liéu
duoc str dung dé tranh tiét 16 théng tin strc
khoe, théng tin nhén dang ca nhéan trong dir
liéu dung dé huén luyén cac mé hinh Al [24].

3. VAI TRO VA TRACH NHIEM CUA NHA
VAT LY Y KHOA TRONG KY NGUYEN
TRi TUE NHAN TAO

Dé trién khai 4p dung AT mot cach an toan
va hi€u qua trong xa tri, can c6 nhén sy s& hitu
nhing kién thirc chuyén mon vé ca y té va ky
thuét cong ngh¢. Nha vat ly y khoa 1a nhiing
nguoi duge dio tao dé co thé két ndi kién thuc
tir hai linh vuc nay.

Theo dé xuat béi Co quan Niang luong
Nguyén tir Qudc té (IAEA), vai tro chinh cua
nha Vat 1y y khoa trong xa tri 1a thiét 1ap va
thyc hién cac quy trinh tiép nhan, nghiém thu
va kiém tra chat luong thiét bj chan doan, diéu
tri va do luong birc xa, nham dam bao thiét b
hoat dong an toan, chinh xac va t6i wu trong
lam sang [9]. Trong ky nguyén Al, vai tro nay
van phu hop khi xem céc g dung Al nhu mot
dang thiét bi y té. Tuy nhién, s& bo sung thém
trach nhiém méi 1a nhan dién cac rai ro tiém
an cua cac ing dung Al va dao tao kién thirc
vé cong nghé nay cho cac nhan sy khac. Tong
quan, vai tro va trach nhi€ém cta nha vat ly y
khoa trong viéc trién khai va ap dung Al trong
1am sang co thé dugc liét ké nhu sau [9]:
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3.1. Vai tro va trach nhiém

Nghién ctru cAu hinh k¥ thuat cua cac ung
dung, thiét bi AL Nha vat Iy y khoa phai lién
tuc cp nhat va nim bat su phat trién cua cong
ngh¢ Al trong linh vuc xa tri. Diéu nay glup
ho ¢6 thé tu van chinh xac cho 1anh dao vé céc
chirc nang va ciu hinh k¥ thuat phi hop khi c6
nhu cau trién khai Al trong 1am sang. Ho ciing
can tham gia gop ¥ vao quy trinh mua sam dé
dam bao cac (mg dung Al dap ing cac quy dinh
va tiéu chuan qudc té, va tuong thich véi co so
vat chat va nang lyc nhan sy hién tai.

Tlep nhén va kiém tra nghiém thu tmg dung,
thlet bi AL Nha vat Iy y khoa dong vai tro cau
ndi giita nha cung cip va cac doi ngii ky thuat
trong bénh vién, nhu phong cong ngh¢ thong
tin va phong trang thiét bi y té, trong viéc cai
dat va trién khai tng dung Al theo dung cac
diéu kién thoa thuan. Ho ciing can xdy dung va
thuc hién quy trinh danh gia chi tiét sy twong
thich cua utng dung véi dit lidu thuc té tai co s0,
cling nhu kiém tra gidi han cta no trong nhiing
truong hop cu thé.

Kiém tra chat lugng va danh gia tinh tuong
thich ctia tng dung, thiét bi Al dinh ky. Chuong
trinh kiém tra, ddm bao chit luong can duoc
xay dung trudc ing dung Al trong lam sang.
Nha vit 1y y khoa chiu trach nhiém huéng dan
st dung cong cu Al trong lam sang, xac dinh
quy trinh 1am viéc, vai tro va trach nhiém cua
tat ca thanh vién nhim dam bao hé thong duoc
st dung ding cach va an toan. Cac quy trinh
nhén dién, danh gia va giam thiéu rai ro c6 thé
Xdy ra trong viéc trién khai ap dung Al ciing
rat can thlet Tat ca cac van d& vé an toan va
hiéu suét trong qua trinh sir dung 1am sang phai
duogc bao céo cho nha vat ly y khoa, nguoi sé
tién hanh phan tich thém va thao luan v6i nha
cung cap.
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Nghién ctru va dao tao. Do tinh phuc tap va
moi mé cta Al hién chi mot s it nhan vién y
té co thé tiép can cong nghé nay. Pé trién khai
Al hiéu qua, nha vat Iy y khoa can mé rong
kién thirc chuyén mén qua céc khoa hoc ning
cao, nghién ctru, va cdp nhat cac tién bo moi
nhat. Ho ciing can thlet 1ap chuong trinh dao
tao chuyén sdu, cung cap bai giang, to chirc hoi
thao va chia sé kinh nghiém thyc tién dé dam
bao d6i ngii nhan vién y té duoc trang bi day du
k¥ nang va hiéu biét.

3.2. Kién thire va ky nang

Dé thuc hién tdt cac vai tro va trach nhiém
mo rong néu trén, nha vat 1y y khoa can cai
thién va phat trién kién thirc chuyén mon va k¥
nang & mot s6 linh vue mai nhu:

Kién thtre nén tang vé AL Nha vit Iy y khoa
can trang bj kién thtc 1y thuyét co ban vé tri
tué¢ nhan tao de hiéu o nguyén ly van hanh va
cd cai nhin tong quat vé cong nghé nay. Tuy
nhién, khong can di qua séu vao cac chi tiét ky
thudt va khong nén tlep can tr goc do cua nha
phat trién, trir khi c6 hudng phat trién chuyén
mon riéng.

Kién thirc cong nghé thong tin va xir 1y dir
lidu. Hiéu biét vé hé théng may tinh, phén mém
quan ly dir liéu, va cac giao thirc bdo mat thong
tin 14 rat can thiét dé dam bao rang dir liu y té
duoc quan 1y an toan va hiéu qua. Kién thirc vé
xtr 1y dit liéu, bao gom lam sach, chuin hoa va
tich hop dir liéu tu cac nguon khac nhau, giap
chuan bi lugng dit liéu can thiét dé kiém tra va
danh gia kha ning ciia cac mo hinh AI ¢6 thé
ung dung trong tuong lai.

Kién thic thong ké va phan tich dir licu.
Mic du hau hét cac nha vat 1y y khoa da duoc
dao tao co ban vé théng ké, ho can cap nhat
va mo rong kién thirc nay trong bdi canh tng
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dung AI. Hiéu sau vé cac ky thuat phan tich dir
liéu va xac suat thong ké gitp ho phén tich va
giai thich két qua tir cac mo hinh Al, ciing nhu
danh giéd dg tin cdy va hi¢u suét cua nhitng mo
hinh nay.

Kién thire Vé 1ap trinh may tinh. Nha vat Iy
y khoa can nam viing céac nguyén tac 1ap trinh
co ban cta cic ngdn ngir phd bién nhu C va
Python. Kién thtc nay giup ho giao tiép hi¢u
qua voi lap trinh vién v€ nhimg diéu chinh can
thiét ciia mo hinh AL, dam bao rang cac yéu cau
chuyén mon duoc truyén dat chinh xac va mo
hinh hoat dong dting theo yéu cau lam sang.

Ky nang tu duy phan bién. Nha vat ly y
khoa can sir dung tu duy phan bién dé phan tich
va danh gid khach quan céc lgi ich va rui ro
ctia viée ting dung Al trong xa tri. Diéu nay rat
quan trong trong bdi canh Al dang duoc trién
khai trong lam sang, nhung chua c6 quy dinh
cu thé tir cac co quan quan 1y y té.

4. KET LUAN

Al d3 va dang mang lai nhing cai tién dang
ké trong xa tri, tir giai doan chan doan dén qua
trinh diéu tri. Cac Gng dung AI nhu hé théng
hd tro quyét dinh 1am sang va cong cu tu dong
phan ving hinh anh da ching minh tiém ning
rd rét trong viée ning cao chit luong cham soc
bénh nhan. Trong diéu tri ung thu néi chung va
xa tri no1 riéng, Al s€ sém duogc ap dung rong
rai. Tuy nhién, dé cong nghe nay thue sy phat
huy t6i da tiém nang, can giai quyét cac thach
thire lién quan dén ing dung Al trong 1am sang.
Diéu nay doi hoi mot cai nhin rd rang hon vé
vai tro cia nha Vat ly y khoa trong xa tri hién
nay, bdi ho dong vai tro quan trong trong viéc
dam bao an toan, chinh xac va hi€u qua cua
diéu tri ung dung birc xa hat nhan.

Khi Al tré nén phé bién trong xa tri, vai tro
va trach nhiém cua nha Vat Iy y khoa sé m&
rong, didu nay doi hoi ho phai ning cao kién
thirc va k¥ nang chuyén mon lién quan dén Al
va ing dung Al trong lam sang. Mot cai nhin
moi vé Al va xu huéng tng dung clia né trong
y khoa, ddc biét 1a trong xa tri, 1a can thiét va
nén dugc chu y. Chung ta nén chuin bi sin
sang vé ké hoach, chinh sach, nhan su va céc
quy dinh lién quan nham dam bao viéc ap dung
Al mot cach an toan va hiu qua. Ky nguyén
cuaung dung Al dang dén, va chic chin ching
ta s& phai d6i dién va lam viéc cling né.

TAI LIEU THAM KHAO

[1]. Bray, F., Laversanne, M., Sung, H., et
al. (2024). Global cancer statistics 2022:
GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185
countries. CA: A Cancer Journal for Cli-
nicians, 74(3), 229-263.

[2]. Kresl, J.J., & Drummond, R. L. (2004). A
historical perspective of the radiation on-
cology workforce and ongoing initiatives
to impact recruitment and retention. Jour-

nal of the American College of Radiolo-
gy, 1, 641-648.

[3]. Sanders, G. D., & Lyons, E. A. (1991).
The potential use of expert systems to
enable physicians to order more cost-ef-
fective diagnostic imaging examinations.
Journal of Digital Imaging, 4, 112-122.

[4]. Litjens, G., et al. (2017). A survey on
deep learning in medical image analysis.
Medical Image Analysis, 42, 60-88.

17



L3/ 7ap ehi

UNGTHU HOC_S6 76.2024

TONG QUAN

[5].

[6].

[7].

[8].

[9].

[10].

[11].

[12].

18

Viét Nam

Wang, J., et al. (2019). A predictive mod-
el of radiation-related fibrosis based on
radiomic features of magnetic resonance
imaging. International Journal of Radi-
ation Oncology, Biology, Physics, 105,
E599.

Nikolov, S., et al. (2018). Deep learning
to achieve clinically applicable segmenta-
tion of head and neck anatomy for radio-
therapy. arXiv.

Chen, X., Men, K., Li, Y., et al. (2019). A
feasibility study on an automated method
to generate patient-specific dose distribu-
tions for radiotherapy using deep learn-
ing. Medical Physics, 46, 56-64.

Mahmood, R., Babier, A., McNiven, A.,
et al. (2018). Automated treatment plan-
ning in radiation therapy using generative
adversarial networks. arXiv.

International Atomic Energy Agency.
(2023). Artificial intelligence in medical
physics (Training Course Series No. 83).
IAEA.

McCarthy, J., Minsky, M. L., Rochester,
N., et al. (1955). A proposal for the Dart-
mouth summer conference on artificial
intelligence. Al Magazine.

Krizhevsky, A., Sutskever, 1., & Hinton,
G. E. (2012). Imagenet classification with
deep convolutional neural networks. Ad-
vances in Neural Information Processing
Systems, 25.

Jordan, M. 1., & Mitchell, T. M. (2015).
Machine learning: Trends, perspectives,
and prospects. Science, 349(6245), 255-
260.

[13].

[14].

[15].

[16].

[17].

[18].

[19].

Sarker, I. H. (2021). Deep learning: A
comprehensive overview on techniques,
taxonomy, applications and research di-
rections. SN Computer Science, 2(6),
420.

Huynh, E., Hosny, A., Guthier, C., et al.
(2020). Artificial intelligence in radiation
oncology. Nature Reviews Clinical On-
cology, 17(12), 771-781.

Hong, J. C., Niedzwiecki, D., Palta, M., et
al. (n.d.). Predicting emergency visits and
hospital admissions during radiation and
chemoradiation: An internally validated
pretreatment machine learning algorithm.
JCO Clinical Cancer Informatics.

Lustberg, T., et al. (2018). Clinical eval-
uation of atlas and deep learning based

automatic contouring for lung cancer. Ra-
diotherapy and Oncology, 126, 312-317.

Jackson, P, et al. (2018). Deep learning
renal segmentation for fully automat-
ed radiation dose estimation in unsealed
source therapy. Frontiers in Oncology, 8,
215.

Cardenas, C. E., etal. (2018). Deep learn-
ing algorithm for auto-delineation of
high-risk oropharyngeal clinical target
volumes with built-in dice similarity co-
efficient parameter optimization function.
International Journal of Radiation Oncol-
ogy, Biology, Physics, 101, 468-478.

Campbell, W. G., etal. (2017). Neural net-
work dose models for knowledge-based
planning in pancreatic SBRT. Medical
Physics, 44, 6148-6158.



L3/ 7ap ehi

UNGTHU HOC_S6 76.2024

[20].

[21].

TONG QUAN

Viét Nam

Xing, Y., Nguyen, D., & Lu, W., et al.
(2019). Technical note: A feasibility study
on deep learning-based radiotherapy dose
calculation. Medical Physics, 47, 753-
758.

van Leeuwen, K. G., Schalekamp, S.,
Rutten, M. J., et al. (2021). Artificial in-
telligence in radiology: 100 commercial-
ly available products and their scientific
evidence. European Radiology, 31, 3797-
3804.

[22]. Malik, A., et al. (2021). Ten simple rules
for engaging with artificial intelligence in
biomedicine. PLOS Computational Biol-
ogy, 17, e1008531.

[23]. Challen, R., et al. (2019). Artificial in-
telligence, bias, and clinical safety. BMJ
Quality & Safety, 28, 231-237.

[24]. Diaz, O., Kushibar, K., Osuala, R., et al.
(2021). Data preparation for artificial in-
telligence in medical imaging: A compre-
hensive guide to open-access platforms
and tools. Physica Medica, 83, 25-37.

19



