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CAC PAC TRUNG CUA THAN VA CAC KY THUAT HO TRQ
PHAN POAN ANH THAN HIEN NAY

TRAN THI THUY*

Tom tit

Anh y khoa ¢6 nhiéu dong gop trong chdn dodn va diéu tri bénh, nhdt la bénh
lién quan dén than. Ty 1é chita khoi ung thu thdn sé thay doi tuy theo giai doan
va cap dé. Phan doan énh thén sit dung cdc mé hinh hoc sdu givip cdc bdc st
lam sang nhdn biét va chan dodn bénh mét cdch hiéu qua. Bai bao trinh bay
cac ddc trung cua thdn va cdc ky thudt xur [y phdan doan than hién nay.

Tir khod: Phén doan thin, hoc siau, mang théin kinh tich chép, anh chup

cdt I6p vi tinh.

Abstract

Medical imaging has many contributions in the diagnosis and treatment of
diseases, especially kidney-related diseases. The cure rate for kidney cancer
will vary depending on the stage and grade. Kidney images segmentation using
deep learning models helps clinicians to effectively recognize and diagnose
disease. This paper presents the characteristics of the kidney and the current
techniques of kidney images segmentation.

Keywords: kidney segmentation, deep learning, convolutional neural network,

computerized tomography imaging.
1. GIOI THIEU

Than 12 mot co quan bai tiét chinh trong
h¢ tiét niéu, ddm nhan nhiém vu loc mau va
dao thai cac chit can b cua co thé ra ngoai
qua duong nude tiéu. Dong thoi, than con kich
thich qua trinh tao méu, cn bang cac chat
dién giai, kiém, lugng dich trong toan b co
thé va diéu hoa huyét ap. Tinh trang than bi
tén thuong va giam dan kha nang thyuc hién
cac nhiém vu s& dan dén suy than. Cac bénh
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& than nhu viém cau than, soi than, suy than
va ung thu than,... s€ lam anh huodng truc
tiép dén chét luong séng va tham chi 14 tinh
mang cua bénh nhan. Ung thu than 1a mot
trong mudi bénh ac tinh hang dau ¢ ca nam
va nif, x4c suat mic bénh ung thu than trong
sudt cude doi ctia mot nguoi 1a khoang 1/75
(1,34%). Ung thu than 12 mot bénh tiét niéu
cap tinh anh huong dén hon 400.000 ngudi
moi nam. Theo TH chitc quan sat ung thu
toan cau (Global Cancer Observatory), hon
175.000 ca tir vong do bénh ung thu than. Ung
thu biéu mo té bao than (renal cell carcinoma)
c6 ty 1¢ mac bénh cao thir ba sau ung thu tuyén
tién liét va ung thu bang quang [1].
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Hinh 1. So' d6 gi4i phiu thin nguoi
va ung thw biéu mé té bao thén [1]

Xu ly anh, mot cong ngh¢ dugc su dung
rong rii trong nhiéu nganh cong nghiép, bao
gém robot, sinh tric hoc, an ninh va giam
sat, anh vién thAm va hinh 4nh y khoa. Kha
ning ung dung va hiéu suat tong thé cia
mot tdc vu xu ly anh phu thudc rat nhiéu
vao chat luwong cua anh thir nghiém (test
image) [2]. Cac k¥ thuat anh y khoa dugc
chia thanh nhiéu loai nhu siéu am, chup cat
16p vi tinh (computed tomography - CT),
chup cong hudng tor (magnetic resonance
imaging - MRI). Hinh anh y khoa c6 tinh
ddng nhét cao, gay khé khan cho viéc xic
dinh cac khu vyc quan tAm va cdc mau ciing
nhu [dm mo ranh gidi gilta cac co quan va
cac khu vuc khac. Hinh anh CT c6 d¢ phan
giai cao voi cac dac diém giai phau tét hon
cac loai k¥ thudt hinh anh khac. Ngoai ra,
hinh anh CT c6 d¢ twong phan cao véi do
phan giai khong gian dac biét. Do d6, hinh
anh CT 1a mot ky thuat thiét yéu dé chan
doan bat ky bénh nao anh huong dén than
[2]. Hinh anh CT thuong dugc su dung trong
cac phong kham dé 1ap ké hoach diéu trj va
phan doan cac khéi u than. Ngoai ra, mot
s6 két qua CT c6 thé dugc st dung dé phan
loai ung thu lanh tinh (Hinh 2). Phuong phap
khoanh vung khéi u phd bién nhat 1a tha
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cong. Béc si chuyén khoa X quang s& kiém
tra can than cac birc anh y khoa da quét cua
bénh nhén, phan chia tat ca cac khu vuc bi
nghi ngd. Phan doan thii cong tén nhidu thoi
gian va ciing c6 nhiéu sai khac trong noi bo
cic bac si danh gid. Cong nghé CT c6 thé
tang cudong dang ké kha nang phat hién va
theo ddi bénh. Piéu nay, co thé cai thién viée
cham séc bénh nhén va tao diéu kién thuan
lgi cho viéc danh gia cac chién luoc diéu tri.

Hinh 2. Anh CT thin (mau d6 1a thén,
mau xanh 12 vi tri khéi u) [3]

Trong bai viét nay, chiing t6i trinh bay
cac dac trung cua anh than va cac ky thuat
phan doan khac nhau cling nhu ti€u chi danh
gi4 két qua trong phan doan khéi u than. Céc
phan con lai ctia bai bao trinh bay theo céu
truc: Cac dac trung cia anh than dugc trinh
bay & phan 2. Phan 3 trinh bay cac k¥ thuat
xtr ly phan doan than va két luan duoc trinh
bay & phan 4.

2. CAC PAC TRUNG CUA THAN

Thén c6 hinh hat ddu nam trong khoang
bung, d6i xing nhau qua cdt song, ngang dot
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nguc T11 dén d6t thit lung L3. Than phai nam
thép hon than trai. Mat trude than nhan bong,
mit sau san sui. Céc qua than nhan mau tu
cip dong mach than bat ngudn tir dong mach
chu bung va chay Va0 Cac cap tinh mach thén.
Mbi qua than tiét nudc tiéu vao nidu quan, 1a
mot cAu tric cap doi dan nudc tiéu vao bang
quang. Phia trén mdi qua than 1a tuyén noi tiét
thuong than [4].
Lién quan than Than phai

Phia trudc
bung.

- Pau trén 13 tuyén thuong than
- Bo trong 1a t4 trang, tinh mach chu

- Mt trude 1a dai trang 1€n, gan, rudt

Mbi qua than dai khoang 10 -12.5cm,
rong 5-6 cm, day 3-4 cam va nang khoang
170g, c6 mdt bo 16i, mot bor 16m va duge
boc bai vo xo. O bd 16m ¢6 mot 1dm siu (rén
than) 1a noi mach mau va cac t6 chure than lién
quan. Than gém hai viing: viing ngoai cling la
phan vo (c6 mau hong toi do hay do sam) day
khoang 7 — 10mm, ving ké tiép 1a phan tuy
va mot khoang rdng (bé than hay thap than).

Than trai

- Pau trén 13 tuyén thuong than.

- Mit sau la da day, dudi tuy,
lach, goc dai trai trai va dai trang
xudng, rudt.

Phia sau

Xuong suon XII chia lam hai ting:

- Tang nguc ¢ trén: lién quan chu yéu voi xuong suon X1, XII, co hoanh,
gdc suon hoanh ciia mang phoi.

- Tang that lung & dudi: lién quan véi cac khbi co ¢ lung.

Phia trong

- Co that lung va phan bung cua than kinh giao cam

- B6 mach tuyén thuong than, bé mach va dong mach chu bung bén phai

Quan sat trén kinh lap c6 thé thiy rd
& phan vo than gém cac chdm do, nho 1i ti,
duong kinh khoang 0,2 mm. D6 1a cac cau
than, con duoc goi 1a tiéu cau Malpighi. Cau
than, nang cau than va dng than tao thanh mot
don vi chire ning. Nang cau than hay con goi
la nang Bowman, do nha khoa hoc Bowman
phét hién va mo ta, thuc chat 1a mot cai tai
gdm 2 16p trong tiép giap v6i bi mao mach
(chinh 13 cau than).

Nhu mé than gém hai phan c¢6 mau sic
khac nhau la ving mau dé nhat & phia ngoai
va cuing tuy mau do tham & phia trong. Ving
v6 day khoang 4mm bao gdém cac hat than
(hay tiéu cdu than, hay tiéu cau Malphini),
phén vO ndm gifra cac thap than goi la cot

than. Vung tuy dugc cdu tao boi cac thap
than (thap Malphini). Mdi thap than 1a mot
khdi hinh nén cé day hudng vé vo than dinh
hudng vé bé than. Pinh cua thap thian goi
la gai than (nha than). Thap than thuong
nhiéu hon nhi than. Mdi than c¢6 khoang 12
gai than. Trén mit mdi gai than c6 nhiéu 16
nho (tr 15-20 13), d6 12 16 cua cac dng gop
vao dai than.

Ong than thyc chit ciing gdbm ba doan
khac biét nhau 14 ng luon gan, quai Henle
va 6ng lugn xa. Ong luon gan va 6ng lugn
xa nam trong phan vo, quai Henle ndm trong
phan tuy. Trén phan tuy 14 cac thap than duogc
tao boi mot phan cac 6ng than. Mdi qua than
c6 thé gdm hang chuc thap than.
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1. Thap than

2. Dong mach gian thuy
3. Pong mach than

4. Tinh mach than

5. Rén than

6. Bé than

7. Niéu quan

8. Dai than bé

9. Vo than

10. Bao duéi than

11. Bao trén than

12. Tinh mach gian tiéu thuy
13. Nephron

14. Dai than bé

15. Dai than 16n

16. Nhu than

17. Cot than

Hinh 3. Céu tao ciia thin[6]

Than nim ngoai khoang phiic mac doc
hai bén cot song, than phai thap hon than trai
khoang 2cm. Cuc trén than phai ngang murc bo
dudi xuong suon XI. Cuc trén than trai ngang
muc bo trén xuong suon XI. Than dugc boc
trong mdt bao can mdong goi la can Gérota, bao
nay gém la trudc, 1a sau va hai la boc than,
tuyén thuong than ciing bén rdi chap vao nhau
¢ phia trén dinh vao co hoanh, phia dudi hai
14 sat vao nhau toa vao mac chdu, phia trong
14 sau hoa 1an vao bao co thit lung va bam
vao than cac dbt sdng, 14 trude phi mit trude
cudng than rdi lién tiép véi 14 trude than ddi
bén. Gifra bao thén va bao can Gérota c6 16p
md& quanh thén, 16p m& bén ngoai can Gérota
goi la 16p md canh than [5].

Tuyén thuong thin Lép mé quanh than Can Gérota Lop md canh thin

Hinh 4. (a) lat ciit quang qua vi tri tuyén
thwong thin, (b) lat ciit ngang qua dong
mach than hai bén trén dnh CT than

Mait trudce, than phai cé nua trén lién
quan voi gan va tuyén thuong than va nia
dudi lién quan voi dai trang géc gan va rudt
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non. Than trai c6 ré mac treo dai trang ngang
nam bat chéo, chia mit trudc than 1am hai
phan, phan trén trong lién quan véi tuyén
thuong than, tiép theo xa hon 13 dong mach
cht bung, phan dudi lién quan v6i mat sau
da day qua hau cung mac ndi, lién quan véi
dudi tuy, lach, dai trang géc lach, phén trén
dai trang xudng va rudt non.

Dai trang

Paitrang  Ta trang Co rong bung Co canh song

Hinh 5. (a)lat cit ngang mirc trén rén
thén, (b) lat ciit ngang qua 1/3 duwéi than
trén anh CT than[6]

Mit sau, ting nguc lién quan chu yéu
voi xuong suon XI va XII, co hoanh va goc
suon hoanh ctia mang phoi. Tang thit lung
lién quan véi khdi co canh cot séng va khoi
co rong thanh bung sau bén. B ngoai phan
trén than phai lién quan véi gan va than trai
lién quan véi lach. Bo trong than, than phai
lién quan véi tinh mach chu dudi va bé mach
than, tuyén thuong than, phﬁn trén ni€u quan
va bé mach sinh duc, than trai lién quan voi
dong mach chu bung va cudn than, tuyén
thuong than, phan trén niéu quan, bé mach
sinh duc.

Pong mach than xuét phat truc tiép tir
dong mach chu, cac dong mach than khi téi
cach ron than tir 1-3cm thudng chia lam hai
nganh trude, nganh sau va phéan chia tiép ra
cac nhanh nho hon & ngoai hodc ¢ trong xoang
than trudce khi di vao nhu mo than. Hinh anh
dong mach than, dong mach chu bung théy
rd trén phim chup CT thén sau tiém thi dong
mach va dyng hinh MIP.
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Tinh mach than hai bén

Hinh 6. (a) lat ciit ngang mirc tinh mach
than, (b) dung MIP dong mach than hai
bén trén anh CT da day[6]

Tinh mach chay ¢ mat trudc bé than
chiém 95% va chi 5% tinh mach chay sau
bé than. Khi c¢6 huyét khdi tinh mach cha
duéi thi mau duoc dan theo cac tinh mach
that lung, trudc séng, Azygos vé tinh mach
chu trén. Tinh mach than, tinh mach chu
du6i thay 1 trén phim chyp CT than ¢ thi
tinh sau tiém.

Hé bach huyét bén phai ndi véi cac hach
& vung ron than, gifra tinh mach chu dudi va
d6ng mach chi bung tir ngang mirc d6t thit
lung L1-L3 va di 1én qua cot tru co hoanh bén
phai roi d6 vao éng nguc. Do d6, hach di cin
thuong gap ¢ ving ron than phai, quanh tinh
mach chu dudi. Hé bach huyét bén trai chia
lam hai nhanh, mét nhanh di huéng Ién trén
ndi voi cac hach phia trudc cot tri co hoanh,
nhanh con lai 46 vao cac hach vung ron than,
hach canh trai dong mach chu bung. Do dé
cac hach di cén cua u than trdi thuong nam &
bén trai dong mach chu bung va c6 gidi han
trén ngang murc d6t séng ngue XI va gidi han
dudi ngang mirc nguyén uy cua dong mach
mac treo trang dudi.

3. CAC KY THUAT XU LY PHAN
POAN THAN

Trong nhitng nim gan day, cic cong nghé
xtr ly anh ngay cang phat trién manh mg, da
dan dén su phat trién vuot bac trong nhiéu linh
vuc. Trong sd cac cong nghé phat trién nht

c6 cac cong nghé dua trén hoc sau, dang chu
y nhat 1a CNN, d rat thanh cong trong xir ly
anh y khoa. CNN d3 vuon 1én din dau danh
sach cho cac tmg dung phan tich anh y khoa
khac nhau, bao gdm phat hién phan doan anh
y khoa, phan loai bat thudng va truy xuat hinh
y khoa. Nhiéu k§ thuat méi da xuat hién trong
linh vuc phéan doan anh y khoa br?lng hoc sau
[4]. Hon nita, van d¢ phan doan anh than da
duoc cac nha nghién ctru dac biét quan tam.
Mot s6 cach tiép can, chéng han nhu phuong
phéap dya trén ban d6 (atlas), mé hinh bién
dang (deformable), ky thuét cat dd thi (graph
cuts technique) va phat trién khu vuc (region
growing) di duoc phat trién va st dung. Trong
nghién ctru [4], cac nha nghién ctru da mo ta
hinh dang ctia céc ddi twong cuc bo thong qua
cac mau duong vién, dugc sir dung dé thu thap
cdc dic tinh cy thé cta cc co quan khac nhau.
Céc nha nghién ctru d3 sir dung CNN 2D dé
phan doan anh chup cat 16p vi tinh [7]. Hién tai,
phan doan du cubi (end-to-end segmentation)
va phan doan theo ting (cascade segmentation)
13 hai chién lugc phan doan hoc sau duoc st
dung pho bién nhat. Phan doan theo ting dé
cap dén qua trinh xr Iy nhiéu tang dé dat duoc
phan doan theo tirng budc, trong khi phan doan
dau cudi chi sir dung mot mé hinh dé thyc hién
truc tiép thao tac phan doan. Mét khac, phan
doan dau cubi ngdn chan tdt hon viéce tich tu
16i trong phan khuc nhiéu tang va hop 1y hoa
quy trinh. Tuy nhién, mot mé hinh duy nhat
c6 kha nang tich hgp 16n s& 1am gidm tinh linh
hoat va kha ning twong tac. Pong thoi, mot
mo hinh duy nhét c6 thé yéu cau dir liéu dao
tao bd sung dé dat duoc két qua tdt hon. Do
d6, nhiéu nha nghién ctru van sir dung phuong
phap tiép can theo ting trong phan doan anh
y khoa. Mot s6 nghién ctru vé phan doan anh
than sau ddy duoc khao sat tir nim 2019 dén
2023 nhu sau:
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Isensee va cong sy [7] da thiét ké mot
mo6 hinh U-Net hoat dong tdt voi bo dir lidu
KiTS2019 va c6 thé hoc cic tic vu phan doan
tir dit liéu tham chiéu. Dé dat duoc két qua
tot hon, ta c6 thé giam sé luong 16p trong
U-Net dién hinh va ting sé luong khdi con
lai. Vi s6 diém dice tong hop 13 0,9123 trén
bd thir nghiém.

Myronenko va cdng su [8], da dé xuat
mot Mang than kinh két hgp (Convolutional
Neural Networks) dé nhan biét ddy du duong
vién tir dau dén cudi (end-to-end boundary) dé
phan doan ngit nghia khdi u than va than tur
anh chup CT 3D bung, mang phan doan doi
hoi mot bo giai ma - ma hoa giai thich cu thé
thong tin duong vién co quan/khdi u. Nghién
ctru nay st dung bo dir ligu MICCAI KiTS19.
Két qua dat duoc 1a 0,97 cho than va khdi u,
0,834 cho phan doan khdi u.

Zhang va cong su [9], da nghién ctru
khung hai giai doan xép tang bing cach sir
dung mang tich chap hoan toan 3D (FCN) dé
phan doan thin va khdi u. Phuong phéap nay
xac dinh vi tri qua than va loai bo phén nén
khong lién quan dé giam sy mat can bang 16p va
chi phi tinh toan. Sau do, phan doan chinh xac
than va khéi u trén miéng va da cit (cropped
patch). Phuong phap dugc dé xuét dat dugc
98,05% va 83,70% diém dice trung binh trén
b dir ligu KiTS19.

Santini va cong su [10] két hop kién triic
Res-Net voi Res-U-Net trong phuong phép hoc
sau nhiéu giai doan dugc goi 1a EMS-DLA,
da su dung dé phan doan khdi u than. Mot
thao tac dugc nhing vao cudi dé két hop cac
két qua du doan tir cac giai doan trudc nhim
lam giam phuong sai gitta cac mo hinh don
1¢. Bo dit liéu chay thuc nghiém gé)m 300 anh
CT cua KiTS19. Két qua dat diém dice trung
binh 1an luot 1a 96% va 74% d6i véi khdi u
than va than.
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Wen va cong su [11] da gioi thiéu
SeResUNet, mang ludi phan doan duy nhét
(unique) dé phan doan than va khéi u, trong
nghién ctru nay, phai chon mot kién trac bo
giai mi — mi hoa (encoder — decoder), chang
han nhu U-Net va st dung ResNet dé ting
cudng do sdu cho mang ctia b ma hod, déng
thoi giam thiéu su xudng cdp nghiém trong
cua mang va tang tbe d6 hoi tu.

Zhao va cong su [12], d3 phat trién mo
hinh MSS U-Net dua trén U-Net, mdt U-Net
3D duogc giam sat da ty 16 (multi-scale) dé phan
doan than va ung thu than ttr anh CT. M6 hinh
két hop kha nang giam sat chuyén sau véi thoi
gian 12 ham mii logarit dé ting hiéu qua dao
tao 3D U-Net. Két qua cho théy hiéu suit vuot
trd1 so vdi cac cong trinh nghién curu hién tai,
v6i hé s dice cuia than va khdi y 1an luot 1én
dén 96,90% va 80,50%. Bo dir liéu st dung
chay thuc nghiém 14 KiTS19.

Ruan va cong su [13] phan 16n nghién
clru tap trung vao ban dd dic trung ¢ 16p dudi
cling ciia mang, gitip nang cao hiéu sut mang
bang cach trich xuat va két hop thong tin da ty
16. Nghién ctru dé xuat Mang d6i nghich chia
sé tinh nang da nhanh (MB-FSGAN) dé phan
doan va dinh lugng déng thoi khéi u than trén
anh CT. Nghién ctru stir dung anh CT cua 113
bénh nhan u than. Két qua thuc nghiém dat
duoc do chinh xac 1a 0,957.

Yu va cong su [14] st dung cac ban va
khong binh phuong (non-squared patches) véi
cac ty 1¢ khung hinh khac nhau dé hun luyén
céc mang phan doan nham tich hop nhiéu ngi
canh hon vao céc chi tiét. Nghién ctru nay dé
xuit mot mo hinh phan doan c6 thé huan luyén
theo tang duoc goi 1a Crossbar-Net. Trong
nghién ctu, nhom tac gia danh gia phuong
phap trén bo dir liéu khéi u than duoc thu thap
tir 94 bénh nhan khac nhau bao gdm 3500 lat
catanh CT.
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Pang va cong su [15], da dé xuit
CTumorGAN bao gém mot mang Generator
va mot mang Discriminator dung dé tao ra cac
két qua phan doan gan vdi cac tiéu chudn vang
tuong Umg va phan biét cac mau duoc tao va
mau dung vé khdi u thye. Dac biét, nghién ciru
thiét ké cac md dun khic nhau dé giai quyét
cac van dé con ton tai trong cac nghién ctru
trude (mAt can bﬁng, khdi u nhé, nhiéu nhan,
...). Sau d6 str dung cac md dun nay dé hudng
dan quy trinh dio tao CTumorGAN bang cach
st dung giam sat da cdp hiéu qua hon. Thuc
nghiém chay trén cac bg dir li¢u anh CT vé
khdi u phéi, khdi u than va khdi u gan.

Shen va cong su [16] da dé xuat COTRNet
dé giai quyét cac vin dé vé phan doan than va
khéi u. COTRNet sir dung mot may bién ap
dé nam bit cac phu thudc tAm xa (long range)
dé phan doan khdi u chinh xac, 13y y y tucrng tur
DETR, st dung mot méy bién 4p dé biéu thi
cac ddc trung toan cyc (global characteristics).
Két qua nghién ciru phan doan than va khi
u than trén bd dir licu KiTS21 dat dice trung
binh 1a 0,616.

Cruz va cong su [17], da phat trién mot
phuong phép str dung mang than kinh tich
chap sau véi cac k¥ thuat xir Iy anh dé phan
doan than trong anh CT vdi d§ chinh xac la
93,03%. Phuong phap duoc dé xuat gom bbn
budc chinh: (1) thu thap bo dir li¢u KiTS19,
(2) gidm pham vi su dung Alexnet, (3) phan
doan bang U-Net 2D va (4) giam duong tinh
gia bang cach sir dung phwong phap xtr ly anh
dé duy tri yéu t6 16n nhét (than). Két qua cua
nghién ctru dugc danh gia trén 210 anh CT
than tir bo KiTS19 va thu duoc két qua tot
nhat voi hé sé dice trung binh 1a 96,33%, chi
s6 Jaccard trung binh 1a 99,94% va d6 nhay
trung binh 1a 97,42%.

Hou va cong su [18] da dua ra mot mang
tu hudng dan ba giai doan ( triple-stage self-

guided network) dé phan doan khdi u than. Tir
cac mau anh CT, mang c6 do phéan giai thap
(low-resolution) cé thé tim thdy khoi lugng
quan tam (VOI). Tuy nhién, mang c6 d0 phan
giai day du va mang tinh chinh khéi u c¢6 thé
trich xuét than va duong vién khdi u bén trong
VOI tir hinh anh CT c¢6 do phan giai day du.
B0 dir li¢u thtr nghiém 1a KiTS19 va dat duoc
diém trung binh tuong tng 13 96,74% ddi voi
than va khdi u. Tuy nhién, mo hinh nay lang
phi tai nguyén tinh todn trong khi dao tao
nhiéu mang.

Quo va cong su [19] di dé xuat mot mod
hinh phan doan tu dong goi 1a RAU-Net, m6
hinh nay dung dé phan doan khéi u than. Vi
mot s6 cach str dung chirc ning entropy chéo,
mo hinh ¢6 thé x4c dinh cac miu duong tinh.
B9 dir li¢u dugc str dung trong nghién ctru nay
14 KiTS19 (téng cong 210 bénh nhan), tap huan
luyén va tap kiém tra theo ty 18 8:2. Két qua
nhén dugc dice trung binh 12 0,96 va 0,77 cho
phan doan than va khéi u, Tuy nhién, cic mod
hinh nay con thiéu tinh khai quat.

Causey va cong su [20], da dé xuét mot
md hinh hoc sau diing dé thu thap cac mo hinh
U-Net duoc tao ra sau khi thir nghiém mot )
bién thé mo hinh. M6 hinh nay hoat dong nhét
quén trén ca tap dir liéu thir nghiém cuc b va
tap dit licu thu nghiém doc lap cua cudc thu
thach KiTS19 tai Hoa Ky. Két qua diém sd
dice cuc bo 13 0,949 ddi véi phan doan than
va khoi u.

Nazari va cong su [2 1] da phat trlen mot
k§ thuat hoc sau dé phat trién duong vién cta
cac co quan voi do chinh xac cao bang cach
st dung hinh anh CT. BDéng gop chinh cua
nghién ctru 1a mé rong va téi vu hod kién trac
ciia mang than kinh tich chép hién co nham dat
duoc téc dd nhanh dé phan chia co quan dua
trén anh CT cua gan va than. Mac du phuong
phép phan doan hoan toan ty dong dua trén
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anh CT thyc hién v6i do chinh xac cao, nhung
van can dén sy giam sat va chinh sira ciia cac
chuyén gia, cha yéu 1a do su sai léch gitta anh
SPECT va CT.

George va cong su [22], chung minh mot
mang ludi than kinh séu xép tang tir thé dén
tinh dua trén kién trac 3D U-Net cho phan
doan ngir nghia anh CT théan thanh ba 16p than,
khéi u va nang. Dit liéu thye nghiém gdm 300
anh CT dung dé dao tao va danh gia. Nghién
ctru dat diém dice trung binh 12 0,9748 (than),
0,8813 (khdiu) va 0,871 (nang). Vi bo dir liéu
KiTS21 dat dice trung binh 1a 0,8944.

Dé giai quyét su mét cin bang, Heo va
cong su [23] da trinh bay mo hinh phan doan
ngir nghia mét giai doan dya trén anh CT bung
3D cho thir thach KiTS21. M6 hinh dugc xay
dung bing U-Net va tong ctia cic ton thét tiéu
diém va xtc xédc (Focal and Dice Losses). Két
qua diém dice 1a 0,8013.

Dé cai thién hiéu suat, Lund va cong su
[24] sir dung lai phuong phéap ldy miu chién
lugce (strategic sampling approach) dua trén
dir liéu 1am sang (clinical data). Str dung lay
mau ngau nhiéu dé dao tao U-Net 3D co s9.
Céac dac diém 1am sang lién quan chat ch@
nhat dén sy thanh cong cta phan doan duoc
xéac dinh bang cach st dung héi quy LASSO
(LASSO regression) va sau d6 dua vao phuong
phap 14y miu mindful, t6i da hoa anh hudng
cta cac dic diém 1am sang da xac dinh. Bo dir
liéu dugc st dung 1a KiTS21. Nghién ctru cho
thdy hiéu suat phan doan 1 0,90 ddi véi than
va khéi than (khdi u va nang).

Kim va cong su [25], di phat trién mot
phuong phép phan doan hoan toan ty dong cho
tong thé tich than bang cach sir dung hoc sdu
dé phan doan c6 chon loc cac viung than trong
khi loai trir cdc nang ngoai bao. Nghién ctru sur
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dung anh cdng huong tir bung tir 210 céc nhan
méc bénh than da nang nhiém sic thé thuong
chiém uu thé (ADPKD) duoc chia thanh hai
nhom 12 157 ngudi dé hudn luyén va 53 nguoi
dé danh gia. Véi kién trac 3D U-Net sir dung
cho két qua hé sé dice trung binh 96,2%, voi
thé tich than nam trong khoang tir 178,9 dén
2776 ml va nang ngoai bao.

Moumen va cong su [26], dé xuat phuong
phap phan doan than tir cic phuong phap thiét
1ap mure hoi tu DCE-MRI, phan cym mo FCM
va md hinh ho4 truong ngau nhién Markov
thanh mét cong thic tap hop muc (level set).
Céc thanh vién mo, mo6 hinh hinh dang trudc
cua than va céc tuong tdc khong gian dugc mo
hinh hoa bang cach sir dung rimg ngau nhién
béc hai huéng dan sir phat trién duong vé theo
mure. B dir lidu thir nghiém thuc té ctia 45 dbi
tuong, véi do chinh xéac hé sb dice trung binh
la 95,6% va 1,15 + 1,46 trong phan vi 95%
cua khoang cach Hausdorff (HD95). Cac so
sanh dinh luong cua nghién ctru x4c nhan tinh
wu viét cia phuong phap dé xuat so véi mot
s6 phuong phap theo mirc véi muc cai thién
trung binh hon 0,63 vé HD95.

Mot mang giam sat sau va da nhanh
(MBDSNet) dugc d& xuit boi Chen va cong su
[27], dé phan doan than tir hinh anh siéu am.
Kién trac gdm hai phan 1a mang ma hoa nhiéu
nhénh va mang giai ma tinh chinh. Mang ma
hoé nhiéu nhanh bao gém mot kim tu thap dau
vao tinh nang da ty I¢ va bd ba ma hoa nhanh,
c6 d6 nhay cua mang d6i véi dir liéu dau vao
thong qua kim tu thap du vao va tinh ning
da ty 18 va sir dung trao d6i thong tin gitta bd
ba ma hoa nhanh c6 thé cai thién kha ning
tong quat hoa ctia mang. Trong mang giai ma
tinh chinh, viéc gidi thiéu mo-dun gidm sat
sau tr bén ngoai va moé-dun phat hién ranh
gidi than c6 thé hudng dan thém cho mang dé



