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Hi€u qua cua tri tué nhan tao trong danh gia shunt gan
phoi trén xa hinh ”"Tc-MAA SPECT/CT lap ké hoach
diéu tri ung thw biéu mo té bao gan bang hat vi cau Y:
So sanh v6i phan mém thwong mai

The additional value of quantitative liver-lung shunt fraction on MM e-

MAA SPECT/CT treatment planning before selective internal radiation
therapy of liver cancer using CNN-based segmentation: Comparison
with commercial software

Nguyén Thanh Hii*, Mai Hong Som**,***, *Bénh vién Ung Burdu Pd Ndng,
Luu Manh Ha****, Pham Xuén Lc**** **Bénh vien Trung wong Quan doi 108,
Lé Ngoe Ha**,*** ***Tyyrong Dai hoc Y Ha Noi,

**%%Tyyomg PHCN - Pai hoe Quoc gia Ha Nji
Tom tat

Muc tiéu: Panh gia hiéu qua cda tri tué nhan tao hé trg dinh lugng shunt gan phéi trong lap ké
hoach diéu tri ung thu biéu mé té bao gan bang hat vi cdu gan *°Y. Béi tugng va phuong phdp: Nghién
cliu mo ta cat ngang thuc hién trén 34 bénh nhan ung thu biéu mé té bao gan c6 chi dinh diéu tri tic
mach xa tri bang hat vi cau Resin gan ytrium-90 tai Bénh vién Trung uang Quan doi 108. St dung cong
cu tri tué nhan tao dé hé trg dinh luong shunt gan phdi clia Trudng Pai hoc Cong nghé, Pai hoc Quéc
gia Ha Néi. Binh lugng shunt gan - phéi (LSF) tng dung tri tué nhan tao dugc ddi chi€u véi két qua cta
bac si co kinh nghiém thuc hién trén phan mém thuong mai. Két qua: Trong 34 bénh nhan nghién cdu:
Nam 91,2%, tudi trung binh: 63 + 13,3 tudi, bénh nhan > 60 tudi chiém 64,7%. LSF trung binh la 5,4 +
3,9% trén phan mém thuong mai, khong khac biét cé y nghia théng ké so véi 5,9 + 3,9% trén phan mém
tri tué nhan tao (p=0,058). Thai gian trung vi dé tinh shunt gan phdi cia phan mém tri tué nhan tao la
1,05 phut thap hon dang ké so vai 17,5 phut ctia phan mém thuong mai (p<0,05). Su phu hop cda tri tué
nhan tao va phan mém thuang mai trong tinh shunt gan phéi dugc thé hién bai chi s6 Kappa = 0,62. Da
day va lach 1a 2 co quan thudng bi nhan dién nham trong xac dinh cdu tric gan. Két ludn: Phan mém tri
tué nhan tao budc dau cho thay c6 su phu hop véi phan mém thuong mai. Dong thai, tri tué nhan tao
rat ngdn thoi gian dé thuc hién xét nghiém so véi phan mém thuang mai.

Tu khéa: Shunt gan-phdi, SPECT/CT, #™Tc-MAA, ung thu biéu mo té€ bao gan.

Summary

Objective: To estimate the liver-lung shunt fraction (LSF) in *™Tc-MAA SPECT/CT images using the
CNN-based segmentation method. Subject and method: 34 consecutive HCC patients underwent CNN-
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based segmentation to assess liver lung shunt fraction, along with the corresponding with experienced
nuclear medicine doctors using commercial software. The CNN-based segmentation method was
developed by Hanoi Technology Institute. Result: 91.2% of male patients with mean age + SD: 63 + 13.3.
Patients older than 60 years old were 64.7%. Most of the tumors were located on the right liver. There
were 67.3% and 73.5% tumors with necrosis and heterogenous uptake of MAA respectively. Liver lung
shunt was 5.4 + 3.9% estimated by commercial software which was not a significant difference from CNN
based method (p=0.058). The median time to perform a quantitative assessment using an automated
CNN-based method was 1.05 minutes lower than 17.5 minutes using commercial software (p<0.05). The
agreement between using the automated CNN-based method and the manual method using
commercial software was moderate (Kappa = 0.62). Gastric and spleen were the organs defined wrongly
by the automated method of segmentation. Conclusion: Automated CNN-based method seems to be a
useful tool in assisting doctors to estimate liver lung shunt fraction. In addition, the CNN based method

Héi nghi Khoa hoc nhimng tién bd Y hoc Hat nhan 2023

shortened the time for doctors to assess quantitative liver lung shunt.
Keywords: Liver lung shunt, SPECT/CT, **™Tc-MAA, hepatocellular carcinoma.

1.Pat van dé

Theo Globocan 2020 ung thu gan dung thd 6
trong tat ca bénh ly ung thu msi mac. Trong dé,
chau A chiém ty & cao nhat véi 73,5% [1]. Tai Viét
Nam, ung thu gan ding dau trong cac bénh ly ung
thu mai mac cling nhu ty 1é t&r vong [2]. Trong diéu
tri ung thu gan phau thuat van la phuong phéap dau
tay dé€ diéu tri triét can. Tuy nhién, phan Ién bénh
nhan ung thu gan dugc phat hién khi da & vao giai
doan trung gian hoac tién trién va khéng cé chi dinh
phau thuat [3]. D&i v6i ung thu gan giai doan trung
gian va tién trién cé huyét khéi tinh mach cta thi
phuong phap tac mach xa tri (TARE) da dugc chiing
minh hiéu qua trong viéc nang cao chat lugng séng
ciing nhu kéo dai thdi gian s6ng thém cho bénh
nhan [3].

Lap ké hoach truéc diéu tri TARE la budc rat
quan trong dé nang cao hiéu qua diéu tri ung thu
gan va dam bdo an toan cho cac co quan lanh.
Trong d6, dinh lugng chinh xac shunt gan-phéi c6
vai trd quyét dinh dé lua chon bénh nhan diéu tri
TARE cling nhu udc tinh liéu diéu tri vao khoi u, gan
lanh va 2 phéi. Shunt gan phéi (LSF) trén hinh anh
#"Tc-MAA > 20% khong cé chi dinh diéu tri TARE
[4]. Pinh lugng LSF trén hinh anh *"Tc-MAA
SPECT/CT dugc st dung rOng rai trong thuc hanh
lam sang dé thay thé cho hinh anh planar va SPECT.
Uu diém cda *®"Tc-MAA SPECT/CT la dé phan giai
cao, dinh vi gan, phéi qua hinh anh 3D c6 tinh chinh
xac cao trong dinh lugng LSF. Hién nay, phan mém

thuong mai dang dugc st dung dé hé trg dinh
lugng LSF. Nhugc diém ctia phan mém thuong mai
la gid thanh cao, thdi gian thuc hién lau do phai vé
vling quan tam vao gan va phéi trén tiing lat cit lam
giam hiéu suat lam viéc cta bac si trong lap ké
hoach diéu tri. Do do, viéc hé trg bac si trong viéc
dinh lugng LSF st dung céng nghé tu dong hodc
ban tu déng la nhu cau can thiét. Gan day, nhom
nghién ctu cla chung t6i da phat trién céng cu tri
tué nhan tao (Al) véi mé hinh hoc sau dé dinh lugng
LSF tu dong gitp ho trg bac si trong viéc mé phdng
lap k& hoach diéu tri [5]. Tuy nhién, hiéu qua cua tri
tué nhan tao trong viéc ho trg cac bac si trong dinh
lugng LSF van can dugc kiém ching. Chinh vi vay,
ching téi tién hanh nghién cltu nay véi muc tiéu:
Ddnh gid hiéu qua hé trg cta tri tué nhdn tao trong
dinh lugng LSF trén hinh anh *"Tc-MAA SPECT/CT &
bénh nhan ung thu biéu mé té bao gan diéu tri TARE.

2. Déi tugng va phuong phap

Da6i tugng nghién clu cla ching t6i la 34 bénh
nhan ung thu biéu mé t€ bao gan nguyén phat giai
doan trung gian hodc tién trién c6 huyét khoi tinh
mach clfa dugc chdn doan xac dinh tai Bénh vién
Trung uang Quan do6i 108. Nhiing bénh nhan dugc
chon vao nghién ctu phai ¢6 cac tiéu chuan: Chuc
nang gan con bao ton (Child-Pugh A hoac B), cé
huyét kh6i nhanh hodc huyét khéi mot phan than
tinh mach cla, chi s6 toan trang (ECOG) ti 0-2, bénh
nhan déng y tham gia nghién ctiu. Bénh nhan bi loai
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khoi nghién cttu néu cé 1 trong cac dac diém sau: Co
chéng chi dinh lién quan dén can thiép mach, chay
mau tiéu hda do v§ gian tinh mach thuc quan, bénh
ndo gan kém theo; tdc nghén dudng mat hoac co6
bénh nang két hap, co tién sir xa tri ngoai vao ving
gan truéc dé trong vong 6 thang va bénh nhan
khong dong y tham gia nghién cuu.

Pau tién, bénh nhan dugc tiém 05mCi *"Tc-
MAA qua dudng déng mach nudi khéi u theo
microcatheter vao vi tri du kién bom hat vi cau gan
%Y, Sau d6 60 phut, bénh nhan dugc chuyén xuéng
Khoa Y hoc hat nhan, Bénh vién TUQD 108 dé chup
xa hinh *"Tc-MAA SPECT/CT, trudng chup tu dinh
phdi dén hét gan, tu thé nam ngua. CT liéu thap

LSF =

Sé dém phéng xa & 2 phéi

(120Kv, 30mAs) vdi tai tao véi do day lat cat 5mm
dugc sir dung dé€ hiéu chinh hiéu tng suy gidm. Hinh
anh SPECT dugc thu nhan & ché do “step and shoot”
cho 12 gidy/anh va tai tao lap s& dung bd loc
Butterworth, ma tran 128 x 128 [4]. Sau khi chup
hinh, dinh lugng LSF dugc tinh toan trén phan mém
thuong mai Dositmetry Tool Kit 1.0 (GE, Hoa Ky) bdi
01 bac si y hoc hat nhan ¢6 kinh nghiém > 3 nam.
Vlng quan tam (ROI) dugc vé vao 2 phdi va gan trén
theo tliing lat cat trén hinh anh SPECT két hop véi CT.
Phan mém thuong mai dua ra sé dém phong xa cua
2 phdi va gan dé dinh lugng shunt gan - phéi theo
céng thiic cha Hoi Y hoc hat nhan chau Au nam
2011 [4]:

(%)

Sb dém phong xa 2 phéi + sé dém phong xa & gan

Sau do, dinh lugng shunt gan - phéi dugc tinh
toan hoan toan tu déng trén Al (phan mém Inspect
Liver, Trudng Pai hoc Cong nghé, Dai hoc Quéc gia
Ha Noi) [5] va doc lap so v6i phan mém thuong mai.
ROI dugc vé vao 2 phdi, gan va két qua dinh luong
LSF trén gilta Al dugc do6i chiéu véi cac két qua
tuong ung trén phan mém thuong mai.

3.Két qua

3.1. Ddc diém lam sang va cén ldm sang

S6 lieu dugc xr ly bang phan mém théng ké y
sinh hoc SPSS 22.0. Céac bién dinh lugng dugc biéu
dién duéi dang s6 trung binh + dé léch chuan. S
dung T test dé so sanh cac gia tri trung binh cla LSF
va thai gian thuc hién dinh lugng LSF trén phan
mém thuong mai va trén cong cu tri tué nhan tao.
S dung chi s6 Cohen’s kappa dé xac dinh muc do
phu hop gitta chi s6 LSF trén hai phan mém.

Bang 1.DPac diém vé tudi, giGi

Péc diém nhém nghién cuu S6 lugng (n = 34) Tylé %

<40 3 8,8
40 < tudi < 60 9 26,5

Tudi >60 22 64,7
Téng 34 100
Tudi trung binh 63 + 13,3 (38-84)

Gi6i Nam 31 91,2
N 3 59

Nhdn xét: Tudi trung binh ctia nhém nghién ctiu la 63 + 13,3 tudi, phan I6n bénh nhan > 60 tudi, chiém

ty 1& 64,7%. Nam gidi chiém da s6 91,2%.
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3.2.Dinh lugng LSF

Bang 2. DPdi chi€u két qua ROl dugc vé vao gan, phéi cia phan mém thuong mai va Al

Vé viing quan tam chinh xac vao co quan Al (n, %) Phan mém thuong mai (n, %)
Gan 19 (55,9%) 34 (100%)
Phéi 34 (100%) 34 (100%)

Nhdn xét: Phan mém tri tué nhan tao nhan dién chinh xac phdi trong tat ca cac trudng hop nghién ciu
(100%). Trong khi d6 ty 1&é nhan dién chinh xac gan la 55,9; con lai 44,1% truong hop Al nhan dién céac co

quan lan can nhu da day, lach, than la cau tric gan.

Inspect.Liver

> Load 5P Phase

SPECT-CT viewer

Phase Registration

Segmentation

Virtual Pnning

Edit_Manual CT_SPECT
Edit_Auto CT_MASK
Edit_Plnnar SPECT_MASK
Reset Run
Refresh Panning

Export

Hinh 1. Vung quan tam dugc vé tu déng bang Al

(A) Vung quan tam dugc vé chinh xac vao 2 phdéi, ROl mau xanh 14 cay, d6i chiéu véi ranh giéi giai phau
cta phdi trén CT liéu thap (B). Vung quan tam dugc vé chinh xac vao gan (C), d6i chiéu vdi ranh gidi gidi

phau cta gan trén CT liéu thap (D).

Bang 3. Su phu hop trén phan mém thuong mai va Al

s . Phan mém thuong mai Al .
Pac diém shunt gan phoi (LSF) — . Su phu hop
n Tylé % n Tylé %
<10 28 824 29 85,3
Kappa =0,62
10 <LSF <20 6 17,6 5 14,7

Nhdn xét: LSF trung binh la 5,4 + 3,9% trén phan mém thuong mai, khong khac biét c6 y nghia thong ké
50 Vi 5,9 + 3,9% trén phan mém tri tué nhan tao (p=0,058). Thai gian trung vi dé tinh LSF ctia phan mém tri
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tué nhan tao 1a 1,05 phat thap hon dang ké so vai 17,5 phut cia phan mém thuong mai (p=0,001). Su phu
hop cla tri tué nhan tao va phan mém thuang mai trong tinh LSF dugc thé hién bai chi sé kappa = 0,62.
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Bi€u d6 1. So sanh LSF (A) va thai gian thuc hién (B) trén phan mém thuang mai va Al.

Nhan xét: Trén phan mém thuong mai dinh lugng LSF trung binh la 5,4 + 3,9%, khéng khac biét c6 y
nghia théng ké so véi 5,9 + 3,9% trén Al (p=0,058). Thai gian trung vi dé tinh shunt gan phéi ctia phan mém
tri tué nhan tao la 1,05 phat thap hon dang ké so vaéi 17,5 phut cia phan mém thuang mai (p<0,05).
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Bi€u d6 2. M&i tuong quan giira LSF trén phan mém thuong mai va trén Al

4.Ban luan

Nhdn xét: LSF trén phan mém thuong mai va

trén phan mém tri tué nhan tao cé mai tuong quan
& muc d6 manh véir=0,93 (p<0,01).

Nghién ctru clia chiang t6i da chi ra su khac biét
va tuong déng gitra Al va phan mém thuong mai
trong viéc dinh lugng LSF. Trong d6 viéc xac dinh
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cac vung quan tam & 2 phdi va gan cing nhu s6
dém phéng xa & cac co quan nay trén hinh anh
%"Tc-MAA-SPECT/CT c6 vai trd quan trong dé danh
gia dinh lugng LSF. *"Tc-MAA SPECT/CT dugc
khuyén céo rong rai dé udc tinh LSF mé trong
phdng trudc diéu tri TARE dé thay thé cho hinh anh
planar [6]. Hon niia, ting dung Al c6 thé gitp hé trg
trong viéc rdt ngan thai gian thuc hién ma van dam
bdo tinh chinh xac. Nghién ctu ctia ching t6i cho
thay Al cho két qua dinh lugng LSF tuong duong véi
phan mém thuong mai véi trung vi LSF khéng ¢6 su
khac biét c6 y nghia thong ké. Su phu hgp trong két
qua LSF gitta Al va phan mém thuong mai & muic dé
trung binh (kappa = 0,62). Sy phu hgp nay phu
thudc vao s6 lugng bénh nhan & caéc nhém LSF khac
nhau. Do s6 lugng trong nghién ctiu clia chdng toéi
con it nén su phu hgp gilra Al va phan mém thuaong
mai can dugc khao sat thém. Tuy nhién, méi tuong
quan cta LSF bang Al va phan mém thuong mai la
moi tuong quan thudn, mic dé manh. Do vay, két
qua LSF trén Al hoan toan c6 thé duoc tin cay dé
Uing dung trong thuc hanh. Bén canh d6, nho tu
doéng hoan toan nén Al c6 thdgi gian thuc hién ky
thuat ngan hon rat nhiéu so véi phan mém thuong
mai. Day la moét trong nhiing uu diém I6n cua Al
Thai gian trung binh dé thuc hién dinh luong LSF
cta Al nhanh hon phan mém thuong mai téi 17 lan.

Tuy nhién, Al van c6 nhitng nhugc diém céan
phai khac phuc dé dat hiéu qua chinh xac hon trong
dinh luong LSF. Vung quan tam vé vao gan si dung
Al c6 thé nham véi than, lach va da day. Do do, CT
chan doan c6 tiém thudc cadn quang can phai tich
hop vao Al dé hé trg trong dinh vi cac co quan trong
8 bung. Bén canh d6, mé hinh ban tu déng st dung
Al két hgp véi bac si co kinh nghiém c6 thé la giai
phap t6i uu dé dinh lugng LSF [7]. Han ché cua
nghién ctiu clia ching t6i la s6 lugng bénh nhan van
con it. Can phai c6 nghién ctu tiép theo vai s6 lugng
I6n hon dé khao sat gia tri hé trg cia Al trong dinh
lugng LSF va tinh liéu diéu tri.

5. Két luan

Phan mém tri tué nhan tao budc dau cho thay
dinh lugng shunt gan - phéi c6 su phu hgp & muc

cao so v6i phan mém thuang mai. Dong thdi, tri tué
nhan tao giup rat ngén thai gian hon dang ké trong
thuc hién xét nghiém so véi phan mém thuong mai.
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