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TOM TAT

Med-Aid Al Contour la phdn mém (rng dung tri tué nhén tao (Al) dé khoanh viing co quan lanh trén anh
chup cét I6p. Pay la mét cong cu hé tror cac bac sy ung buéu nham gidm thoi gian va ndng cao chét liong
vé duong bao, véi chét luong ngay cang chinh xac hon theo thoi gian.

Muc tiéu: Panh gia chét lwong cta Al Contour va khé ndng tw hoc, tw céi thién ctia phdn mém khi sé
lwong di liéu ngay cang nhiéu hon.

Déi twong va phwong phép nghién cteu: Céc ca ung thuw & vj tri khéc nhau bao gébm: ving déu, ving
nguc va ving tiéu khung dwoc str dung nhw di liéu dau vao aé phén mém Al Contour tw hoc, sau dé dénh
gia két qua contour ctia phédn mém dua trén 60 ca bénh nhéan cé contour mau duoc vé bdi cac bac sy.
Théng ké két qua khi tang dén sé luong di¥ liéu dau vao cho vung tiéu khung ter 125 Ién t6i 716 bénh nhan.

Két qua va ban luan: Al Contour phién bdn méi nhat cho két qua dat yéu cau trén 80% sé duong bao.
Cu thé: ving déu 83,02%, vung nguc 82,69%, ving tiéu khung 82,04%.

Al Contour cho két qua tét dan Ién khi tdng dan di¥ liéu dau vao déi véi vung tiéu khung. Cu thé ty 1é
dat yéu cau tang ttr 52,02% (khi di¥ liéu dau vao la 125 bénh nhén) 1én t6i 80,46% (khi dir liéu dau vao dat
716 bénh nhén).

Ttr khéa: Al Contour, Tri tué nhén tao, V& duong bao, Lép ké hoach diéu tri, Co quan lanh

ABSTRACT
AL CONTOUR - APPLICATION OF AL FOR CONTOURING IN RADIATION THERAPY

Tran Sy Hung', Nguyen Thu Ha', Vu Trung Hung", Luong Van Hung’,
Luong The Oanh’, To Tan Tai', Tran Thi Hai Yen'
Nguyen Thi Hong Minh?, Do Thanh Ha?

Med-Aid Al Contour is a software applying artificial intelligence (Al) to contour organs at risk (OAR) base
on CT scans. This is a tool to assist oncologists on contouring OAR to reduce time and improve the quality
with more accurate quality.

1 MED-AID - Ngay nhan bai (Received): 2/10/2020, Ngay phéan bi¢én (Revised): 5/11/2020;
2 Pai hoc Qudc gia Ha Noi - Ngay dang bai (Accepted): 21/12/2020

- Nguoi phan hdi (Corresponding author): Vii Trung Hung

- Email: hung.vu.ps@med-aid.com; PT: 0971698811

Tap Chi Y Hoc LAm Sang - S6 66/2020 137



Ung dung tri tu¢ nhin tao dé' khoanh viing co quan trong xa tri...

Purpose: Evaluate the quality of Al Contour and the software’s self-study and self-improve ability when

the amount of input data is increasing.

Materials and Methods: Cases of cancer in different locations include: Head, Chest and Abdominal
are used as input data for Al Contour to self-study, and then evaluate contour results based on 60 cases
with contour samples reviewed by doctors. Implement statistics of results when input data for Abdominal

increasing from 125 up to 716 patients.

Results: The latest version of Al Contour showed results over 80% contours acceptable. Specifically:
the Head area 83.02%, the Chest area 82.69%, the Abdominal/Pelvic area 82.41%.

Discussion: Al Contour gives gradual better results when input data increases. For example Abdominal
area, the acceptable rate increased from 52.02% (with the input was 125 patients) to 81.22% (with the input

was 716 patients).

Key words: Al Contour, Al, Contouring, Treatment planning system, OAR

I. PAT VAN PE

Trong nhitng nim gan day, viéc tmg dung tri tué
nhan tao (Al) trong cac nganh khoa hoc, k¥ thuat,
cong nghé ngay cang tré nén pho bién va 1a mot xu
huéng tat yéu. Trong y té, Al ciing gitip bac s§ ning
cao chat luong chan doan va diéu tri, giam thoi gian
cho nhiing cong viéc ¢o tinh 1ap di lap lai.

Xa tri ung thu ¢6 muyc dich dua liéu téi wu t6i
khdi u ddng thoi han ché giam lidu dbi voi cac mo
lanh xung quanh. Trong xa tri, khoanh ving co quan
(contouring) 14 khau rit quan trong cua lap ké hoach
xa tri. Viéc khoanh vung chinh xac s€ gitip danh gia
lidu t6i cac co quan lanh dugc t5t hon. Tuy vay, viéc
nay chiém kha nhiéu thoi gian ctia bac sy trong thuc
té¢ do chudi anh CT c6 rit nhiéu lat cit va nhiéu co
quan can sy ty mi, chi tiét khi v& duong bao.

Mot s6 van dé thuong gip cua Béac sy khi vé
contour cac co quan lanh nhu sau:

» Cong vi¢c lap di lap lai voi cac bénh ly ung thu
hodc ving co quan giéng nhau;

« Mat kha nhiéu thoi gian (trung binh 1 bénh
nhan bac sy can danh 30-45 phut);

« Chat lugng khong déu do anh huong bai yéu to
cam xuc hodc do s luong bénh nhan ting 1én din
t6i viée thiéu thoi gian can thiét.

Do d6 rat can c6 mot cong cu dé hd tro bac sy
khoanh ving cho cac mé lanh xung quanh véi chat
luong tdt, nhat quén va cé tdc do cao. Phan mém Al
Contour c6 thé giai quyét van dé néu trén va nang
cao chét luong diéu tri bénh nhén.
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Béo c4o nay ching t6i dua ra cac két qua da thuc
hién trong viéc tng dung phan mém Al Contour véi
cac ca bénh nhan ung thu, va so sanh voi cac ca thyuc
té ma bac s¥ v€ contour tai Bénh vién & Viét Nam.

II. POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Phan mém Al Contour vé&i 18i 13 tri tué nhan
tao dugc phét trién theo Phuong phap Machine
Learning. Pay 1a mot linh vuc cia khoa hoc may
tinh, n6 c¢6 kha nang tu hoc héi dua trén dir liéu dua
vao ma khong can phai dugc lap trinh cy thé. Véi
Machine Learning ma chung t6i nghién cuu giai
phép cho AI Contour 1a ty hoc ¢6 huéng dan, do6 1a
qué trinh cung cip mot lugng 16n dit liéu bao gdm
dir liéu mau cho AI va day n6 nhan biét cach lién két
dit liéu mau voi 16i giai cua van dé.

S6 lwong dit liéu cho vao méay hoc duoc lya chon
mot cach cén thin tir cic ca bénh nhan ung thu ¢
Viét Nam va Hoa Ky. Céc dit liéu ndy bao quat hiu
hét cac co quan trong co thé, bao gdom:

« Ving Pau-Coé (Head): Ung thu Vom hong,
Thanh quan, Nao,...

« Nguc (Chest): Ung thu Phoi, Thuc quan,...

« Tiéu Khung (Abdominal): Ung thu Tuyén tién
liét, C6 tir cung, Tryc trang,...

Dir lidu nghién ctru 13 nhitng bénh nhan c6 chat
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luong anh CT tt, khéng nhidu chuyén dong, cac
co quan lanh it hodc khong bi xam 14n boi khéi u.
Mbt sb bénh nhan ¢6 nhidu anh do kim loai hoac
thudc can quang ciing duoc lya chon va contour
theo chuan dé Al tu hoc, nham muc dich cai thién
chat luong contour cia Al & mot sb6 bénh nhan c6
bat thuong twong tng.

Qua trinh thong ké két qua Al Contour bat dau
khi cho dit liéu dau vao dat 125 ca bénh nhan. Sau
d6 tiép tuc danh gia do cai thién chat lugng cua phan
mém khi ting dan sé luong dit liéu dau vao (dic
biét d6i v6i ving tiéu khung). Két qua cudi cung
ghi nhan khi ) luong dir li¢u dat toi 716 bénh nhan.
Céac duong bao cua dir liéu dau vao dugc vé theo
tiéu chuan RTOG [5] va danh gia lai boi cac bac sy
cOng tac nguoi My.

Nhom nghién ctu da chuén bi 60 ca bénh nhan
danh riéng dé danh gia két qua Al (dit liéu nay khong
dugce cho vao Al dé hoc). Trong s6 nay c6 40 ca bénh
nhan nguoi Viét Nam, 20 ca bénh nhan ngudi My.

2. Phwong phap nghién ciru

2.1. Chi s6 danh gia dwong bao chap nhin dwoc

Nhom nghién ciru str dung tai liéu dugce khuyén
nghi TG-132 [6] dé so sanh contour mau v&i contour
sinh ra boi phan mém AI Contour. Theo khuyén
nghi cua TG-132 AAPM, 2 chi s6 DSC va MDA
s& duogc sir dung dé danh gia do trung khit cta 2 thé
tich, cu thé:

* Dice Similarity Coefficient (DSC)
tuong tu Dice: DO chong lap thé tich cua 2 duong

- Hé so

contour trén anh. DSC & day s& bang 2 lan thuong
ctia s6 phan tir chung cta 2 contour chia cho tong
s6 phan tir ctia 2 contour. Ty 1é chdp nhan trong qua
trinh nghién ctru 1a > 0.85;

* Mean Distance to Agreement (MDA) - Khoang
cach trung binh chap nhan duoc: Khoang cich bé
mit trung binh giita 2 contour chong chap trong
anh. Ty 1& chap nhan dugc trong qua trinh nghién
ctru la 3mm.

Ngoai 2 tiéu chi trong TG-132, nham danh gia
chat lwong contour mét cach chi tiét hon, nhém
nghién ctru bd sung thém 2 chi sb 1a:

« Max Distance to Agreement: Khoang cach t6i
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Mean Distance to
Agreement (MDA)

psc < 2ANBI
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Hinh 1. M6 ta cach tinh DSC va MDA

da chap nhan duoc cua 2 contour chdng chép trén 1
slice. Khoang cach chap nhan dugc 1a <10mm;

« Phan Overlap giita 2 co quan khac nhau c6 bé
rong 16n nhit khoéng vuot qua 3mm.

Vi du minh hoa vé 2 chi s6 nay dugc thé hién
nhu hinh dudi:

Hinh 2: Slice ¢ max distance la 9.5mm
chap nhan duwoc

Overlap 12mm

e,",@

Hinh 3: Slice khéng dwoc chdp nhdn do bé réng
overlap giita Prostate va Rectum vuwot qud 3mm
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e 7

2.2. Panh gia va théng ké déi voi két qua sinh
ra tir Al Contour

Chay phan mém AI Contour trén 60 ca bénh nhan
mAu co6 sin cac contours theo tidu chuan RTOG. Sir
dung cong cu duoc lap trinh sin trong phan mém dé
so sanh d6 chdng khit clia contour mau va contour
sinh ra bai Al Contour. So sanh ddi chiéu dya theo
cac chi sé duogc dé cap o trén.

Tién hanh thong ké duya theo:

« S lugng Contour chdp nhan dugc cia ting co
quan;

« S6 lwgng Contour chp nhan dugc trén tong sd
Contour.

Thong ké danh gia két qua khi s6 luong dir ligu

Case # Brain (%) LeftEye (%) Right Eye (%) % Contour Pass
Head 001 9048 75.00 77.78 A4
Head 002 222 80.00 70.00 0
Head 003 9.09 90.91 9091 1
Head_004 127 75.00 75.00 34
Head 003 5.45 75.00 228
Head 006 90.91 75.00 8375
Head_007 73.64 37.69 69.38
Head 008 8182 70.00 79.69
Head 009 94 64 6923 8624
Head_010 80.65 7143 7826
Head 011 90.57 66.67 8421
Head 012 8868 63.64 786
Head 013 92386 6923 83.95
Head 014 90.14 68.75 8544
Head 013 97.06 80.00 9192
Head 016 90.00 6667 84.16
Head 017 9143 3125 86.41
Head 018 91.53 7143 8736
Head 019 8743 3000 78.69
Head 020 83.58 86.67 8041
Trung binh 87.67 71.82 83.02
2 A ” ’ .7 \
Bang 1: Keét qua danh gia ving Head
\
Vung Nguc

dau vao ngay cang tang 1én. Két qua goi la dat yéu
cau néu soO lugng contour chap nhan dugc trén tong

sd contour > 80%.

IIL. KET QUA

Dt liéu danh gié 1a céac chudi anh CT da dugc
contour sin tir bac sy, chit lwong hinh anh sang,
1& nét, histogram 6n dinh, cac co quan lanh khong
bi hodc it bi xdm 14n boi khéi u, khong c6 sy bat
thudng vé cac co quan.

3.1. Ving Pau-Co

Ty 1& chap nhan trung binh trén 20 ca ung thu
ving Dau cb 1a 83.02%. Két qua cu thé duoc thé
hién trong bang va hinh dudi day:

Hinh 4: Contour vung Head sinh ra tir Al
Contour so sanh voi contour mau

Ty 1¢ chip nhan trung binh trén 20 ca ung thu ving Nguc 1a 82.69%. Két qua cu thé dugc thé hién trong

bang va hinh dudi day:

Case# Heart (%) Left Lung (%) Right Lung (%) % Contour Pass
Chest_001 7143 78.13 90.91 88.80
Chest_002 56.25 90.48 90.48 88.59
Chest_003 62.50 84.58 82.22 77.22
Chest_004 45.16 88.57 90.51 73.62
Chest_005 22.32 86.48 58.50 75.18
Chest_006 71.43 83.04 80.17 80.00
Chest_007 7049 87.64 84.34 83.19
Chest_003 78.13 84.91 87.92 84.86
Chest_009 88.64 86.18 87.76 87.22
Chest_010 75.47 §7.23 82.33 83.33
Chest_011 62.22 79.09 85.98 79.01
Chest_012 77.55 86.92 87.04 85.23
Chest 013 70.21 92.94 89.96 88.26
Chest 014 7347 83.19 92.59 85.19
Chest 015 58.02 89.18 87.44 83.12
Chest_016 66.67 78.97 75.59 7543
Chest 017 82.80 83.11 83.11 85.14
Chest_018 84,00 80.93 72.67 78.52
Chest 019 92.75 89.95 85.91 88.58
FULL_004 66.67 84.62 87.50 83.24
Trung binh 68.81 85.56 84.15 82.69

Bdng 2: Két qud ddnh gid ving Chest
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Hinh 5: Contour vung Chest sinh ra tie Al
Contour so sanh voi contour mau
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3.2. Vung Tiéu Khung
Ty 1¢ chap nhan trung binh trén 20 ca ung thu ving Tiéu khung 1a 82.41%. Két qua cu thé dugc thé hién

trong bang va hinh dudi day:

Case # Bladder(%) | LeftFemur (%) | Prostate (%) | Rectum (%) | Right Femur (%) | % Contour Pass
ABD_011 74.07 95.08 35.02 85.15 95.45 84 81
ABD_012 57.89 89.19 47.83 74.53 98.00 81.75
ABD_013 8333 9435 68.97 78.22 9593 88.07
ABD 014 58.82 $0.43 34.48 73.91 31.19 73.71
ABD_015 46.13 76.99 56.82 47.00 1718 6522
ABD_016 88.33 87.50 80.49 93.75 87.88 88.73
ABD_017 43.48 50.51 73.00 79.17 93.75 82.67
ABD 018 92.31 86.67 80.00 71.43 93.22 84.65
ABD_019 56.25 90.74 7273 96.61 90.63 87.91
ABD_020 30.00 88.71 50.00 62.86 88,33 72.64
ABDOS3S 50.45 96.61 97.06 50.84 98.25 9384
ABDO0856 73.91 97.37 85.71 89.66 97.06 90.58
ABD0837 76.19 94.12 63.64 $6.96 100.00 83.56
ABDO0858 15.38 100.00 63.64 9524 100.00 80.49
ABD0839 90.00 $2.35 100.00 65.22 93.33 8243
ABDO860 72.73 100.00 100.00 84.62 100.00 92.39
ABD086!1 10.00 §8.24 83.89 90.48 94.12 7143
ABD0E63 72.00 100.00 63.64 50.00 100.00 77.88
ABD0S42 62.50 8333 72.73 96.77 92.45 8396
FULL_004 78.57 88.57 56.25 60.53 87.50 75.56
Trung binh 63.12 91.06 69.85 78.65 93.24 8241

Bang 3: Két qua ddanh gid ving Abdominal

Panh gia sy cai thién caa AI Contour cho Ving tiéu khung

Hinh 6: Contour viing Abdominal sinh ra tur Al
Contour so sanh voi contour mau

Vung tiéu khung 13 viing duoc danh gia 1a thach thirc cho cac phan mém v& contour ty dong. Ban dau

khi chung t6i phat trién phan mém nay, viéc dat duoc ty 1& contour chip nhan khong dwoc nhu ¥ mubn. Véi

dir liéu dau vao 1a 125 bénh nhan, Al Contour chi sinh ra 52.02% s contour dat yéu cau. Do vay, ching toi

d3 bo sung thém dir liéu chuyén cho Vung tiéu khung dé danh gia kha ning tu hoc ciia Al va qua d6 ning

cao chét luong contour cho ving nay. Khi dit liéu bd sung dat 716 bénh nhan, Al Contour cho két qua tdt

hon 1a 81.22%.

Bang thong ké danh gia sy cai thién chat luong ciia Al Contour cho Viing tiéu khung vai 10 ca dién hinh

duoc thé hién nhu bang dudi:

Két qua tj I¢ contour chip nhan ciia AI Contour khi bo sung thém dir li¢u dau vao
SLBN
i;z 5 | 197 | 28 | 28 | 328 | 390 | 429 | 476 | 549 | 616 | 674 | 716

Case #

ABD 011 | 47.86% | 54.70% | 37.61% | 56.88% | 62.62% | 73.39% | 75.23% | 79.82% | 86.24% | 84.40% | 84.40% | 84.81%
ABD 012 | 66.34% | 71.29% | 78.22% | 91.09% | 80.20% | 80.20% | 84.16% | 82.18% | 81.19% | 80.20% | 81.19% | 81.75%
ABD 013 |52.38% | 62.86% | 57.14% | 77.14% | 64.22% | 69.52% | 76.19% | 70.48% | 73.39% | 81.82% | 77.27% | 88.07%
ABD 014 | 69.89% | 60.22% | 70.97% | 75.27% | 78.82% | 73.49% | 75.90% | 78.72% | 74.70% | 78.49% | 76.34% | 75.71%
ABD 015 |42.05% | 15.91% | 54.55% | 71.59% | 79.35% | 76.40% | 75.28% | T1.91% | 77.53% | 73.03% | 75.28% | 65.22%
ABD 016 | 73.68% | 75.44% | 72.81% | 86.84% | 75.89% | 86.84% | 89.47% | 92.11% | 83.33% | 89.47% | 79.00% | 88.73%
ABD 017 | 54.55% | 46.97% | 50.00% | 56.45% | 68.09% | 72.58% | 62.90% | 56.45% | 69.35% | 72.58% | 75.00% | 82.67%
ABD 018 | 39.44% | 83.10% | 21.13% | 36.62% | 71.62% | 80.88% | 83.82% | 88.24% | 86.76% | 89.71% | 88.24% | 84.65%
ABD 019 | 50.00% | 71.15% | 65.38% | 77.19% | 98.44% | 70.18% | 78.95% | 91.23% | 77.19% | 85.71% | 83.93% | 87.91%
ABD 020 |24.00% | 18.00% | 18.00% | 18.00% | 30.00% | 54.90% | 68.63% | 66.67% | 60.78% | 62.00% | 60.00% | 72.64%
Trung binh | 52.02% | 55.96% | 52.58% | 64.71% | 70.92% | 73.84% | 77.05% | 77.78% | 77.05% | 79.74% | 78.07% | 81.22%

Badng 4: S cdi thién chat luwong cua AI Contour khi tang dir liéu bénh nhdn dau vao
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IV. BAN LUAN

Sau khi thyc hién cac su kiém tra, so sanh véi
contour mau tir bac sy v6i contour duge khoanh
vung tu dong bdi Al Contour nhém nghién ciru
nhan thiy chit luong contour cua ca 3 ving ng-
hién ctru déu chép nhan dugc véi ty 1€ chép nhan
trung binh trén 82%.

Al Contour véi téc do xir 1y nhanh chi tir 30-
45 giay trong khi bac sy mat tir 30-60 phit/1 bénh
nhan. Pidu nay gitp tiét kiém thoi gian va cong
sttc cho cac bac sy. Bac sy c6 thé tap trung vao
viéc diéu tri, chim soc va theo ddi bénh nhan.

Phan mém AI Contour s& ngay cang hoat dong
dung va chinh xac khi bd sung dit liéu. Ching
t61 dang tich cuc phdi hop voi cac bac sy trong
nudc va qubc té dé co thé bd sung nhiéu dir lidu
cho may hoc dé ning cao do chinh xac cua Al
1én cao hon nita. Ngoai ra ching toi dang trién
khai bd sung v& thém mot sd co quan mdi cia
ving Pau ¢6 nhu: Tuyén mang tai, Day than kinh
thi giac, Than ndo...dé Al Contour hd trg bac sy

nhiéu hon.

V. KET LUAN

Béo c4o nay dua ra cac két qua ma ching t6i da
thuc hién trong viéc timg dung phan mém AI Contour
dé v& co quan lanh ¢ bénh nhan ung thu va so sanh
két qua tao boi AI Contour véi cac ca thyc t& ma bac
sy vé contour tai bénh vién ¢ Viét Nam. Két qua da
chimg minh ring, Al Contour khong nhiing gitp cho
bac si v& dudng bao chuan xac hon ma con tiét kiém
dugc rat nhidu thoi gian cho bac sy.

V6i két qua hét sire kha quan néu trén, phan mém
Al Contour d3 sin sang str dung vao thuc té. Vi bénh
vién va trung tam xa tri da dugc trang bi may gia tdc
tuyén tinh, hoan toan c6 thé trién khai img dung phan
mém AI Contour nhur mét cong cu dé nang cao chit
luong diéu tri cho bénh nhan ung thur.
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