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Tom tdt—Phan ving mach mau gan trong anh chup cit
16p vi tinh (CLVT) la bu’dc quan trong dbi véi viée chén
doan va lap ké hoach diéu tri cac bénh ly lién quan téi gan.
Mach mau gan cé cAu tric phuc tap, do tuong phan thap,
anh hu’dng béi nhleu, do dé da dat ra nhiéu thich thitc
cho viéc phan Vung chinh xac mach mau gan. Trong Iinh
vue xu ly anh y te, ky thuat hoc sau da cho thay su phat
trién nhanh chong Gan day, mang no-ron Transformer
dugc ap dung va cho két qua kha quan trong linh vuc xit
ly anh y té. Trong bai bao nay, chung toi danh gla hiéu
nang phan vung mach mau gan giwa ky thuat hoc siu dua
trén mang ng-ron tich chip (3D-ResUNet, 2D/3D nn-UNet)
va ky thuit hoc siu sit dung mang no-ron Transformer
(TransUNet, Swin-UNet, MedT). Dir liéu anh chup CLVT
sut dung dé huén luyen va danh gia dugc thu thap ti nhiéu
co S6 y te trén thé gidi bao gom anh chup CLVT sw dung
birc xa lidu thong thuong va lidu thap Két qua cho thay
3D nn-UNet ¢6 do chinh xac (ACC) trung bmh cao nhat
98%3 ba ky thuat hoc sidu 2D/3D nn-UNet va TransUNet
déu dat trung binh gia tri chi s6 danh gia DSC 16n hon
75%. Trong ky thuat diéu tri daot song cao tan (RFA) mach
mau gan 16n la vung dugce quan tam, ca ba ky thuat hoc
siu néu ¢ trén déu cho chi s6 danh gla trung binh DSC
6 vung mach mau 16n 16n hon 80%. Két qua ciia nghlen
cuu cho thay rang 3D nn-UNet c6 thé tu dong phan vung
mach mau gan v6i d§ chinh xac cao, cho thay tiém nang
ung dung vao qua trinh lap ké hoach can thiép didu tri
ung thu gan bang ky thuat RFA.

Tiw khoa—Phdn vang mach mdu gan, mach mdu gan lon,
anh chup CLVT, ky thudt hoc sdu, mang no-ron tich chdp,
mang no-ron Transformer.

I. GIOI THIEU

Phan tich mach mau gan la budc quan trong trong
qué trinh chin dodn va diéu tri cac bénh ly lién quan téi
gan [1]. Trong gidi phau chiic ning gan, thong tin vé hé
théng mach mdu gan (dic biét 1a cc nhanh chinh) gitip
phén chia cic phan thiy, hd tr¢ thuc hién mot sd thi
thuat nhu cat bd, ciy ghép gan [2]. Phin viing mach mau
gan con gitp hién thi thong tin mach mdu trén khong
gian 3 chiéu, hd trg viéc lap ké hoach va thuc hién céc
thi thuét can thiép trong ving gan [3]. Anh chup CLVT

két hop véi thude can quang dugc st dung phd bién
gitip cung cip thong tin vé mach mau gan ma khong
can thuc hién cic thd thuat xam 14n. Khdi u gan nim
canh mach mau 16n (duong kinh > 3 mm) khi diéu tri
bang ky thuat RFA c6 thé gia ting ti 18 tai phat tai chd
do anh hudng bdi hiu ting tdéa nhiét (heat-sink effect)
[4].

Phan vung mach mau gan tha c6ng la mot cong viéc
kha tén cong stic va khong mang lai hiéu qua cao [5].
Do viy, cic nghién cdu cai thién do chinh xdc va sy
hiéu qua cua tac vu phan ving mach mdu gan mdt cach
tu dong/ban ty dong dudc cong ddng nghién ciiu quan
tam. Tuy nhién, cAu tric phiic tap, &nh huéng bdi nhiéu
va c6 miic do tuong phan thap (xem Hinh 1) da dit ra
nhiéu thich thic cho phan ving mach miu gan trong
anh chup CLVT [6].

Gan day, su phat trién manh mé clia cac k§ thuat hoc
sau trong linh vuc xit 1y 4nh y té da tao ra nhiéu ky thuat
hiéu qua cho tic vu phan vung. Tuy nhién nghién ciu
ting dung ky thuat hoc sdu cho phan viung mach méu
trong anh CT phuc vu 1ap k& hoach diéu tri ung thu
gan bing ky thuat dot séng cao than con rit han ché.
Qua nghién citu tdng quan, ching t6i nhan thiy ring
viéc danh gia hi€u nang phin ving mach mau gan véi
ky thuat hoc sau st dung Transformer can dudc khio
sat ky ludng hon. Do vy, muc tiéu nghién cttu nay cua
chung t6i 1a danh gia hiéu ning phan ving mach méau
gan ctia mot s6 ky thuat hoc sau va chi y dén ving
mach méu gan 16n (dudng kinh > 3 mm). Cu thé, ching
t0i su dung ba ky thuit hoc sdu dua trén CNNs bao
g6m 3D-ResUNet [7], 2D/3D nn-UNet [8] va so sanh
v6i ba ky thuit hoc siu st dung Transformer hién dai
la TransUNet [9], Swin-UNet [10] va MedT [11].

II. CAC NGHIEN CUU LIEN QUAN
A. Phuong phdp xit Iy dnh c6 dién

Nhiéu nghién ciiu vé cic phuong phdp phan ving
mach mau gan da dugc cong b6 [3], [6]. Nhém cic
phuong phép xt 1y anh c¢& dién phan 16n st dung céc
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Hinh 1. Vi du vé mot s thach thic trong phén vung mach méu gan: (A) Anh chup CLVT st dung biic xa liéu thap anh chifa nhidu nhiéu, (B)
Anh chiia khéi u v6i cic mach mau nim canh (mai tén mau trang) va ving md mém c6 dang tuong ty mach mau gan (hinh vuéng mau do),
(C) Tinh mach gan khong hién thi rd rang do thdi gian ngdm thudc can quang chua hoan toan (hinh elip mau do).

bd loc d€ gidm thi€u nhifu va ting cudng tuong phin
clia mach mau gan véi cac ving md gan xung quanh,
sau d6 4p dung cic ky thuat xi 1y hinh thai hoc dé du
dodn phan vung mach mdu gan [12], [13]. Luu va cOng
su [12] dé xuét phuong phap tiép can dua trén k§y thuat
region growing dé€ danh gi4 sy hiéu qui phan viing mach
mau gan vdéi sau loai bo loc ting cudng tuong phan mach
mau. Sangsefidi va cong su [13] cdi thién tic vu phan
viing mach mau bang mot bién thé ciia ky thuat graph
cuts cho viéc xdc dinh cdc clu tric nhd cida mach mau
gan. Bén canh céc ky thuat hinh thai hoc, Zeng va cong
su [14] trich xuit dic trung ti ba loai bo loc va st dung
thuat todn may hoc cuc tri (ELM) d€ phan ving mach
mau gan. Tuy nhién, cac nghién ciu dugc 1iét ké & trén
¢6 han ché do yéu cau viéc xac dinh cin than tinh chit
ctia dif lidu va Iva chon théng s6 phi hop cho ting tap
dif liéu cu thé.

B. Phuwong phdp dp dung ky thudt hoc sdu

V6i sy phat trién manh mé clia phan cing mdy tinh
trong thip ky qua, cling v6i nhiéu bo dif liéu ngudn
md dudc cong bd, nhom phuong phép ting dung cic ky
thuat hoc sau da cho thdy sy hiéu qua trong linh vuc
xt 1y anh y té [5], [15]. Mét trong nhiing ly do gidi
thich cho sy manh mé cua cac ky thuat hoc sau la su
dung mang nd-ron thu lai nhitng déc trung phic tap cia
anh va gop chiing lai bang biéu dién phan cip dé dua
ra cic du doan [3]. Nhiéu nghién ciiu da 4p dung ky
thudt hoc sau duya trén mang nd-ron tich chap (CNNs)
cho tac vu phan vung mach mau gan. Huang va cong
su [3] da st dung 3D UNet két hop véi bién thé ciia
ham méit mat Dice loss va nghién cifu 4nh hudng clia
viéc gan nhan di liéu t6i dO chinh xac cta tac vu phan
viing mach mau gan. Yu va cong su [7] két hop kién
triic ResNet v6i 3D UNet tao nén kién triic 3D ResUNet
cho phan vung mach mau gan. Kitrungrotsakul va cong
su [5] dé xuit phuong phdp phan viing mach mau gan
v6i ba mang CNNs sit dung kién triic DensNet cho trich
xuit dic trung tit ba mit phang (plane) khic nhau trong
anh chup CLVT. Su va cong su [15] ciing dé xuét kién
tric DV-Net cho phan ving mach mau gan. Cac phuong

phép dua trén CNNs dugc néu & trén chi nghién ciiu dén
ky thuat lién quan dén viéc thay ddi kién triic CNNs,
Isensee va cong su [8] di cong bd mot cong cu manh
mé trong tic vu phin ving anh y té, sit dung kién triic
UNet két hop véi viée tu dong thiét 1ap cic thong sb
dua theo bd dit liéu cho qué trinh huin luyén va kiém
thit da gitp nn-UNet c¢6 dat do chinh xdc cao & nhiéu
tic vu phan viing anh y té. Tuy nhién mot sé han ché
ctia CNNs 1a dugc thiét k& c6 xu huéng trich xuit dic
trung cuc bd (local) [16], trong khi d6 ddc trung toan
ciu (global) cho thiy tinh hiéu qua trong tic vu phin
vung [17].

Mang no-ron Transformer (Transformer) thiét ké véi
md hinh du doan sequence-to-sequence da ndi lén tré
thanh kién tric hoc mdy tao ra budc ngoit trong linh vuc
xu 1y ngdn ngit ty nhién (NLP) [9]. Trong linh vuc xit
Iy anh, Transformer dé tré thanh mot huéng nghién ciu
mdi va tiém niing cho tdc vu phan ving trong anh. Diém
ndi bat cta Transformer so véi CNNs 12 m6 hinh c6 thé
thu thap dic trung toan cau trong 4nh [16]. Pa ¢ nhiéu
nghién ctiu vé ky thuit hoc sau st dung Transformer
cho phan ving trong anh y t& va cho thiy két qua kha
quan so véi ky thudt hoc sau dya trén CNNs [16], [9],
[10], [11].

III. PHUONG PHAP NGHIEN CUU
A. Tién xit Iy dit liéu

Muc tiéu ctia bude tién xi ly dif liéu gitp gidi han
viing du doan cho phan ving mach mau gan. Piu tién,
gia tri cdc diém anh trong anh chup CLVT dugc gidi
han trong khoang [0, 400], khoang gia tri nay thu lai
dugc hau hét thong tin phia bén trong ving gan trong
anh chup CLVT [15]. Sau d6, ching t6i st dung "mét na

an" d€ thu hep lai ving du do4an mach mdu gan. "Mit
na gan" dugc tao tu phin vung gan dy dodn bdi mang
CNNs da duge nhom thuc hién tif nghién ciu truée [18]
va két hop vé6i ky thuat hinh thai hoc gian nd (dilation)
v6i hé s6 mé rong (X,Y.Z) 1a (30,30,1) d€ dam bdo bao
phii ddy dd ving mach médu gan.
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B. Ky thudt hoc sdu cho phdn ving mach mdu gan

e 3D-ResUNet: Ky thuit dudc st bung bdi Yu va
cong su (2019) [7] cho phan vung mach mau gan,
ky thuat két hgp 3D UNet v6i ResNets gitip ting
hiéu qua trong qua trinh huén luyén va cai thién
kha niing trich xuit dic trung cuc bd va dic trung
toan cau.

« nn-UNet: Day l1a cong vu manh mé cho tac vu phan
viing trong 4nh y té, vdi kha ning tu dong ciu hinh
dua theo dif liéu dua vao. Cong cu dudc st dung dé
danh gia trong tac vu phan viing mach mdu va khoi
u gan trong cudc thi phan viing dnh y té Decathlon
va dat két qua & vi tri dAu tién [8].

o TransUNet: Ky thuit st dung kién tric UNet va
c6 su thay d6i tai bdo ma héa. Transformer ma héa
dic trung trich xuét tt CNNs dé€ dua dén bo giai
ma. [9].

o Swin-UNet: Ky thuit st dung kién tric UNet
tuy nhién thay d6i CNNs thanh cic khéi Swin
Transformer cho viéc trich xuét dic trung ctia dnh
[10].

o MedT: Ky thuat ap dung Transformer hoan toan chi
dua trén co ché tu chi y (self-attention) va khong
yéu cau st dung mé hinh pre-train [11].

C. Ham mdt mdt (loss function)

Ham méit méit dong vai tro quan trong trong ky thuat
hoc séu, gitp xac dinh sy sai khac gitta nhan dy doan
so v6i nhan ground truth va t6i uu lai két qua. Ching
161 liét ké mot s6 ham mit mat dude sit dung trong ma
chuong trinh ngudn md bdi cac k§ thuat hoc siu trong
bai bio nay. Ham két hop Dice loss va BCE dugc st
dung trong 2D/3D nn-UNet, TransUNet va Swin-UNet.
Trong khi d6, MedT stt dung ham Entropy chéo nhi
phan, con 3D-ResUNet st dung ham Dice loss.

1) Ham Entropy chéo nhi phdn (BCE):

Lpce(g,p)
(h

vG6i g va p la nhan phan ving mach miu gan ground
truth va du doan; N 1a s6 luong diém 4nh tham gia
trong qud trinh huin luyén; g; va p; 13 gid tri tai diém
anh tht ¢ cia g va p.

2) Ham Dice loss:

2 x Zﬁio gipi + smooth
Zz]'\;() gi + Zfl\;(} i + smooth

LDice (gyp) = (2)

vGi smooth 1a mot hing s6 khac 0 gitp ham mét mat
ludn c6 nghia cho trudng hop g va p cé tit ca cic gia
tri bang 0.

N
Z (9:1og(pi) — (1 — g:) log(1 — p;))
=0

3) Ham két hop Dice loss va BCE (D-BCE):
Lp_pcE = Apice + YLBCE 3)

vGi hai hé s& A va v st dung diéu chinh su cin bang ti
1é mau [15].

D. Xdc dinh phdn vung mach mdu gan lon

Trong qui trinh diéu tri ung thu gan bing k§y thuat
RFA, mach mau gan 16n (dudng kinh > 3 mm) la thong
tin lién qua dén ti 1é tai phat cuc bd sau khi diéu tri [4].
Vi vy, ching t6i tién hanh ddnh gid do chinh xic cla
cac ky thuat hoc sau v4i phan vung mach méu gan 16n.
Chiing t6i gidi han ving ddnh gid bang viéc xac dinh
phan vung mach mau gan 16n ti ving mach mau gan
ground truth. Qud trinh xdc dinh vung mach mau gan
16n dugc md ta trong Hinh 2. Phuong phap sé€ xdc dinh
centerline bang cdc diém két thic clia cdc nhanh mach
mau, tif dudng centerline cdc hinh cau ndi tiép dugc tao
ra d€ udc lugng dudng kinh ctia nhanh mach mau. Véi
cdc nhanh mach mau cé dudng kinh nhdé hon 3 mm tai
diém bt diu cta nhanh d6 sé tao ra mdt hinh ciu va
x6a cdc gia tri diém anh viing mach méu gan trong hinh
ciu d6. Cudi cung, phan ving mach mau gan 1én dudc
thu lai bang viéc giit lai ving diém &nh 16n nhit.

>

Hinh 2. Qua trinh xdc dinh ving mach mdu gan I16n. (A) Toan bd
phan viing mach mau gan, (B) Piém bit diu (mau xam), cic diém két
thic (mau xanh 14 va mau tim) cia nhanh mach mau, dudng centerline
(mau xanh v mau dé) clia ciu tric ving mach méau gan, (C) Céc diém
ré nhanh cta ving mach mau nho (mau xanh 1a), (D) Phan ving mach
mau gan 16n.

IV. THUC NGHIEM VA DANH GIA KET QUA
A. Dit liéu dnh y té va gdn nhdn

Trong nghién cttu nay, dit liéu anh chup CLVT dugc
ching tdi téng hop tif 5 bd dit thu thap tai nhiéu trung
tam y té va bénh vién trén thé gi6i. B dit liéu dau tién 1a
bd dit liéu ngudn md 3Dircadb-01 (IRCADB)' dudc st

Uhttps://www.ircad fr/research/3d-ircadb-01/.
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dung phd bién cho cdc nghién cu phan viing mach mau
gan [5], [15]. Chung t6i lya chon 12 anh cho qua trinh
huén luyén va 5 anh st dung dé kiém thii. Bo dit liéu thit
hai tt cudc thi phan vung gan ndm 2007 cia MICCAI
(SLiver07)* dudc gdi y st dung bdi nhiéu nghién ciiu
vé phan viing mach mau gan [3], [19]. Ching toi lua
chon 8 anh va 5 anh trong SLiverO7 tuong ung cho qua
trinh huin luyén va kiém thi.

Hai bo dit liéu tiép theo thu thap tir Trung tim Y hoc
Erasmus (EMC) va Bénh vién Trung uong Quén doi
108 (H108) va da dugc cho phép sit dung vao muc dich
nghién ctiu. Trong d6, 10 anh chuyp CLVT tu 10 bénh
nhin dugc thu thap trong qué trinh chdn dodn va lap
két hoach diéu tri ung thu gan bﬁng ky thudt RFA tai
EMC; 5 anh chup CLVT tuir 5 bénh nhan dugc thu thap
trong qua trinh tham khdm va chan dodn ung thu gan
tai H108. Anh chup CLVT tit EMC va H108 sit dung
biic xa liéu thap dugc xdc nhan tif cic nghién cidu trude
[20], [18]. Trong bo dit liéu EMC chung t6i lya chon 5
anh cho qué trinh huén luyén, d€ ki€ém thir 5 4nh con
lai trong EMC va 5 anh trong H108 dudc st dung.

Trong bd di liéu IRCADB, 12 anh st dung cho qua
trinh hu4n luyén da dudc gin nhin day di ving mach
mau gan (tinh mach gan, tinh mach cta) bdi mot sb
chuyén gia. Dit liéu con lai st dung trong nghién cidu
nay dugc gan nhan tht cong bdi ky thuat vién va c6 sy
x4c nhén béi chuyén gia. Tt ca dnh chup CLVT khéng
hién thi rd rang ving inh mach gan (xem Hinh 1.C) sé
dudc loai bd trong nghién ciiu nay.

Gan day, cuoc thi phan ving trong anh y té De-
cathlon® dugc t6 chiic di cong bé mot bd dit licu 16n
v6i 404 anh chup CLVT cho tac vu phan ving mach
mau gan va u gan (MSDS8), tuy nhién c6 nghién ctu
da xdc nhan bd dif liéu c6 mdt s6 ving mach mau gan
chua dugc gan nhan [21], vi vdy chdng t6i khong st
dung MSD8 cho qud trinh huin luyén. Chiing t6i chon
10 anh trong do chinh lai nhan gan vung mach mau gan
va sti dung qua trinh ki€m th.

B. Cdu hinh phdn cing va thic thi

Chung t6i thyc thi cac ky thuat hoc sau trén Python
3.8 sit dung Pytorch 1.7 trén nén CUDA 11.2. Ky thuat
3D ResUNet st dung ma nguon tai https:/github.com/
assassint2017/MICCAI-LITS2017. Cac ky thuat hoc sau
con lai tin dung ma ngudn dudc néu trong bai bao gbc.
Céc thong s cai dit duge d€ huln luyén va kiém thi
chuong trinh st dung theo sy ggi y tit tic gia cla bai
bdo gbc.

Phuong phép xac dinh mach mau gan 16n s dung thu
vién VMTK?* tich hop trén g6i phan mém 3D Slicer.

Zhttp://www.sliver07.org/
3http://medicaldecathlon.com
“http://www.vmtk.org/

Nghién cifu nay dudc thuc hién trén may tinh hé diéu
hanh Ubuntu 20.04 véi bd vi xtt ly Intel® Core™ i9
10900 va GPU NVIDIA GeForce RTX™ 3090 (24 GB).

C. Cdc chi sé ddnh gid

DPé so sanh hiéu niing clia cac k¥ thuat hoc siu cho
phan viing mach méu gan, bén chi sé danh gia phd bién
trong nhiéu nghién ctiu vé phan viing mach mau dudgc st
dung [3], [15] bao gdm: d6 chinh xdc (ACC), dd nhay
(SEN), do dic hiéu (SPE) va hé sb tuong dong DICE
(DSC). Céc chi s dugc tinh véi TP 1a s6 lugng diém
dnh du dodn chita mach mau gan va nim trong phén
viing mach mau gan ground truth, FN 12 s6 lugng diém
anh du doan khong phai ving mach mdu gan va niam
trong phan viing mach méu gan ground truth. F'P 1a s6
lugng diém 4nh du doan chifa mach mdu gan va khong
nidm trong phin ving mach mau gan ground truth. TN
la s6 Iugng di€ém anh du doan khong chia mach mdu
gan va khong nam trong phian mach mau gan ground
truth. Do nghién ctiu nay tap trung dén ting dung trong
RFA nén vung tinh mach chi duéi (IVC) khong st dung
danh gia trong nghién ciu nay.

1) D¢ chinh xdc (ACC):

TP+TN
ACC = TP+ FN+FP+TN 4
2) D¢ nhay (SEN):
TP
EN = ———
s TP+ FN ©)
3) Dé ddc hiéu (SPE):
TN
PE= ——
s TN + FP ©
4) H¢ s6 twong dong Dice (DSC):
2xTP
DSC . )

“ TP+ FP+TP+FN
D. Két qud va thdo ludn

Két qua céc chi sb danh gid phan viing mach mdu gan
cua cac ky thudt hoc sdu s dung trong bai bao dugc
tdng hop trong Bang 1. Phan diu tién, chiing tdi danh
gia trén cac bd dif liéu ngudn md (IRCADB, SLiver07,
MSDS8) va thiy rang ky thuit 3D nn-UNet cho hiéu
ning t6t nhit khi ¢6 chi s6 DSC trung binh 1a 81.6%
t6t hon cac phuong phap con lai. V& chi s6 ACC céc
phuong phdp déu cho két quéa 16n hon 96%, riéng véi
ky thuat MedT chi sé nay dat trung binh 91.8% diéu
nay kién hiéu niing ciia MedT 1a thdp nhit so vdi céc
phuong phép khac. Chi s6 SEN véi 3D ResUNet dat
gid tri cao nhét, tuy nhién 3D ResUNet c6 xu huéng du
doan nhan véi vung bao phu 16n hon so véi ground truth
(xem Hinh 3), vi vy chi s6 SPE cho gid tri thip kién
hiéu ning tdng thé giam xubng. Swin-UNet chi cung
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Bang I
GIA TRI TRUNG BINH VA PO LECH CHUAN CUA CHi SO PANH GIA PHAN VUNG MACH MAU GAN (KHONG CHUA IVC) CUA CAC KY THUAT
HOC SAU TREN BO DU LIEU NGUON MG (IRCADB, SLICERO7, MSDS8) VA BO DU LIEU TU HAI €O SO Y TE (EMC, H108).

. IRCADB, SLiver07, MSD8 EMC, H108 Thoi gian xu |
Phuong phap | —e SEN SPE DSC ACC SEN SPE DSC trung binh
(%) (%) (%) (%) (%) (%) (%) (%) (s)
3D nn-UNet | 98.2£0.5 | 843267 | 99.0:06 | S1.66.1 | 985205 | 77.748.0 | 99.4202 | S1.2%6.2 685184
3D ResUNet | 965209 | 894272 | 96.9%1.1 | 71.029.0 | 97.5¢1.0 | 6895188 | 98.621.1 | 68.0=11.7 30517
2D nn-Unet | 970205 | 80.128.7 | 989%0.6 | 784258 | 982205 | 703£7.6 | 994202 | 76.0£5.9 16.9%6.8
TransUNet | 97.920.5 | 775£10.1 | 99.1z0.4 | 783242 | 98.2%0.7 | 65.9:12.0 | 99.620.2 | 75.028.0 12.155.8
Swin-Unet | 97.6504 | 714284 | 99.120.6 | 73.9%5.0 | 98.020.6 | 62.6£12.0 | 99.5:03 | 716280 99543
MedT OT8221.7 | 55.4221.6 | 9372223 | 60.7£18.7 | 96.8%1.7 | 48.4214.7 | 98.9%1.0 | 56.3%12.2 39.8£14.6
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Hinh 3. Vi du vé két qua phin ving mach mau gan trén nim bo dit licu IRCADB, Sliver07, EMC, H108 va MSDS). Cot du tién hién thi anh
chup CLVT sau khi giif lai cic di€ém anh c6 gid tri trong khoang [0, 400] va chinh do tuong phéan hién thi. Cac cot ké tiép thé hién phan viing
mach mau gan ground truth va phan ving mach mau gan dy doan bdi cac ky thuat hoc sau st dung trong bai bao.

cip md hinh pre-train cho kich thudc anh 224x224 nén
hiéu ning cta ky thuit niy ciing gidm xudng do van dé
giam mau (downsample) ctia 4nh diu vao kién két qua
du doan dau ra bi 4nh hudng bdi qud trinh ting miu
(upsample) (xem Hinh 3). Hai ky thuét 2D nn-UNet va
TransUNet cho hiéu ning kha tuong ddng véi chi sb
DCS 1a 78%.

Tiép theo, ching t6i danh gid trén bo dit lidu tir hai
co sé y té (EMC, H108) cic két qua nhan xét tuong
dong vé6i két qua tir bo dif liéu nguébn md. Tuy nhién,
4nh chup CLVT tirt EMC va H108 st dung bic xa liéu

thip va qua Bang I thiy rang hiéu ning ctia cic ky thuat
hoc siu giam xudng do anh huéng ctia nhiéu sinh ra tir
viée sif biic xa liéu thap.

Vé thai gian xii 1y ctia cdc ky thuat hoc sau, mic du
¢6 hiéu niing t6t nhat, 3D nn-UNet lai yéu cau thdi gian
Xt 1y dai nhét vé6i trung binh 1a 68.5 gidy, qua trinh thuc
thi thiy ring 3D nn-UNet yéu ciu mot budc tién xi ly
chiém thoi gian kién tdng thdi gian xd ly ting 1én. Trong
viéc 1ap ké hoach diéu tri bang RFA van dé gi6i han vé
thoi gian khong phai 1a mot vin dé nghiém trong, tuy
nhién qua trinh phan ving mach mau kéo dai thoi gian
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tdng thé ctia viéc 1ap ké hoach ciing 1a mot yéu t6 can
dudc xem xét can nhac.
Bang 1T

KET QUA PHAN VUNG MACH MAU GAN LON (PUONG KINH > 3 MM)
PANH GIA TREN BO DU LIEU EMC.

, ACC SEN SPE DSC

Phuong phap | (g, (%) (%) (%)
3D nn-UNet 92.3+5.1 80.6+11.1 97.4+1.5 86.0+8.2
3D ResUNet 83.6+1.8 63.0+16.8 90.6+2.3 68.3+16.5
2D nn-Unet 90.445.2 73.4+11.6 97.7+1.0 81.8+8.7
TransUNet 90.94+5.8 73.9+13.7 98.3+1.2 82.6+10.3
Swin-Unet 89.0+5.7 70.1+15.3 97.3+1.1 78.5+10.7
MedT 84.9+3.7 56.349.2 97.0+£3.5 68.5+6.4

Bang II hién thi két qué chi sb danh gia ctia cac ky
thudt hoc sau trong ving mach mau gan 16n (dutng kinh
> 3 mm) véi ting dung lap ké hoach diéu tri bang RFA.
Chung t6i danh gid hiéu nang phan vung mach méau gan
16n bang viéc gidi han lai ving danh gia dudc néu tai
muc ITI-D. Viéc gi6i han lai ving danh gid khién chi
s6 ACC ¢6 sy giam xudng so v6i Bang I do sb lugng
di€ém anh khong chiia mach méu gan trong ving danh
gia giam ding ké, tuy nhién chi s6 SPE khong c6 su
suy giam dang k& diéu nay cho thiy ring cic ky thuat
hoc sau khong du dodn qua nhiéu s6 lugng diém anh
F'P tai ving mach méu gan 16n. So sanh danh gid hiéu
nang cua cac ky thuit hoc sdu v4i mach mau gan 16n
c6 su tuong dong véi danh gid toan bo ving gan.

V. KET LUAN

Trong nghién ctiu nay, chung tdi da danh gia hiéu
nang phan vung mach mau gan trong anh chup CLVT
clia sdu ky thuat hoc siu. Két qua cho thdy ring 3D
nn-UNet cho hiéu ning tot nhit trong tic vu phan viing
mach mau gan. Thém vao dd, chung t6i danh gia hiéu
nang phan vung mach mau gan 16n cho dng dung lap
ké hoach diéu tri ung thu gan bang RFA. Két qui clia
nghién ctiu 1a tién dé cho nghién ctiu dp dung k§ thuat
hoc siu vao quy trinh 14p k& hoach diéu tri ung thu gan
bing ky thuit RFA.

LOI CAM ON

Nghién cu nay dudc tai trg bdi Quy Phét trién khoa
hoc va cong nghé Qudc gia (NAFOSTED) trong dé tai
mai s6 102.01-2018.316.
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