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Ung dung tri tué nhin tao trong lwong gia chirc ning that trai
trén siéu am tim 2D va 3D

Nguyén Thi Thu Hoai**", Vii Thi Thom?

TOM TAT

Khao sat mdi twong quan giira phan sé tng
méu that trai (EF) trén siéu am tim 2D va 3D, suc
cing doc that trai (GLS) danh gid bang tri tué nhan
tao voi cac thdng s6 néu trén khi danh gid bang
phuong phap siéu am tim do bac si thuc hién.

Po6i twong va phwong phap: Trong thoi
gian tir thang 12/2020 dén thang 12/2021, 208
bénh nhan kham tim mach tai Vién Tim Mach,
Bénh Vién Bach Mai duoc dua vao nghién ctu.
Céc bénh nhan dugc lam siéu am tim theo cung
mot quy trinh chuan danh gia chirc nang that trai
theo khuyén céo ctia Hoi Siéu Am Tim Hoa Ky
nam 2015. Phan suét tong méau that trai EF trén
siéu am tim 2D va siéu am tim 3D va sttrc cang
doc that trai duoc danh gia bang hai phuong
phap: phuong phap siéu am tim thuong quy do
bac si thyc hién va phuong phap st dung tri tu¢
nhan tao v6i phan mém danh gid chirc ning tim
tu dong, ing dung céc thuat toan hoc may va hoc
sdu danh gia phan suit tong mau siéu 4m tim 2D
va si€u am tim 3D, danh gia suc cang doc toan bd
that trai GLS tu dong.

Két qua: Tri tué¢ nhan tao nhan dinh dugc
dung 591/624 mit cat siéu &m cua cac déi tuong
nghién ctu, ty & nhan dinh dung 1a 95%. Di voi
ting mit cat siéu &m, Al nhan dinh ding mit cat
4 budng, mat cat 2 budng, mat cit 3 budng vai ty
I¢ cao lan luot 12 94,2%, 94,7% va 95,2%. Két

qua xac dinh thoi diém cudi tAm thu, cudi tdm
truong véi Al bang phuong phap hoc sau khi so
sanh voi két qua xac dinh thoi diém cudi tam thu,
cubi tdm truong do bac si lam siéu 4m tim thuc
hién cho thiy su chénh léch rat thip ké ca tinh
bang s6 khung hinh/gidy va tinh bang s6 mili
gidy. C6 mdi twong quan tuyén tinh thuan chat
ché giita phan suét tong mau trén siéu 4m tim 2D
va 3D do béng tri tué nhan tao Al va do bac si
siéu am do, twong tng véi r = 0,78, p<0,001 va r
= 0,65, p<0,001. Co mbi tuong quan tuyén tinh
thuan chat ché gitra strc cang doc toan bo that trai
GLS do béng tri tué nhan tao Al véi GLS do bac
sT siéu 4m tim do trén siéu 4m danh diu mo co
tim, r=0,71, p< 0,001.

Két ludn: Viéc ung dung tri tué nhan tao
trong danh gia phan suit tong mau that trai trén
siéu am tim 2D va 3D va stic cang doc toan bo
that trai c6 tinh kha thi cao, cac két qua thu dugc
c¢6 tinh chinh x4c cao khi so sanh véi két qua
danh gia chuc nang tim dugc thuc hién boi
chuyén gia siéu am.

Tir khéa: Phin sé tong mdu that trdi, sirc
cang doc thdt trdi, siéu am tim 2D, siéu dm tim

3D, tri tué nhan tao.
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FEASIBILITY AND ACCURACY OF
ARTIFICIAL INTELLIGENCE FOR
AUTOMATIC QUANTIFICATION OF
TWO-DIMENSIONAL AND THREE-
DIMENSIONAL LEFT VENTRICULAR
EJECTION FRACTION AND GLOBAL
LONGITUDINAL STRAIN IN
ECHOCARDIOGRAPHY

Abstract:

To investigate if fully automated
measurements of two-dimensional (2D) and three
dimensional  (3D)  echocardiographic  left
ventricular ejection fraction (EF) and 2D global
longitudinal strain  (GLS) wusing a novel
technology based on machine learning, deep
learning and artificial intelligence (Al) are
feasible and comparable with a conventional
application by echocardiography cardiologists.
Methods: From 12/2020 to 12/2021, 208 patients
with heart disease with a wide range of EF were
enrolled in the study in Vietnam National Heart
Institute, Bach Mai hospital. Three standard
apical cine-loops were analyzed using the Al
model. The Al automated method measured 2D
EF, 3D EF and GLS and was compared with

conventional methods performed by
echocardiography cardiologists. Results: The Al
method succeeded to both correctly classify all
three standard apical views in 95% of patients
(four-chamber  view: 94,2%; two-champer
view:94,7% va three-chamber view: 95,2%.) and
perform precise timing of cardiac events. There
were strong correlations between 2D/3D EF
measured by Al and the 2D/3D EF measured by
echocardiography cardiologists (r = 0,78, p<0,001
and r = 0,65, p<0,001, respectively). There was a
strong correlation between GLS measured by Al
and the GLS measured by echocardiography
cardiologists on speckle tracking
echocardiography (r = 0,71, p< 0,001).
Conclusion: Fully automated measurements of
2D/3D left ventricular ejection fraction and
global longitudinal strain using a novel machine
learning, deep learning Al-based technology are
feasible and fast and they vyield results
comparable  with  conventional =~ methods
performed by echocardiography cardiologists.

Keywords:  2D-echocardiography, 3D-
echocardiography, left ventricular ejection
fraction, global longitudinal strain, artificial
intelligence.

1. DAT VAN DE

Ngay nay, cac bénh tim mach dang gia
tang, tudi tho nguoi dan ting, ganh ning bénh tat
vé tim mach ting nhanh. Céc bac si ngdy cang
phai thim khdm nhiéu bénh nhan va phan tich
nhiéu két qua tham do [1]. Vai tro cta bac si la
phan tich tong hop cac dir liéu co sin trén bénh
nhan dé dua ra huéng chan doan va diéu tri phu
hop. Tri tué¢ nhan tao (Al) trong y hoc 1a kha nang
may hodc thiét bi c6 thé tu dong do dac, dua ra

quyét dinh chan doan hodc hudng xir tri toi uu va
tién luong dua trén hé théng dir liéu ma may da
thu nhan. Két qua 1 thyc hanh 1am sang s& tro
nén hiéu qua hon, tiét kiém thoi gian va nguodn
lyc va c4 thé héa hon.

Siéu am tim la mot trong nhitng phuong
phap thdm do c6 gié tri va dugc ung dung hang
dau trong chan doan va theo ddi diéu trj cho céac
bénh nhan tim mach. Hi¢n nay, vi¢c phan tich két
qua siéu 4m tim chu yéu con dua vao viéc danh
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gia chu quan cua nguoi lam tham do, do chinh
xéc ctia két qua phu thudc nhiéu vao kinh nghiém
cua bac si lam siéu am. Vi¢c ung dung tri tué
nhan tao trong danh gia tu dong hinh anh siéu am
tim mot cach khach quan va trong du bdo tién
luong bénh dang dugc nghién clru & cic nudc
phat trién[2]. Cac nghién ctru vé mé hinh hoc
may (machine learning) va hoc sau (deep
learning) trong siéu 4m tim dd dugc mot sd tac
gid cong bd: Knackstedt (2015), Narula (2016),
Zhang J (2018), Madani (2018)... [3] [4] [5] [6]
Cac nghién ctru vé tmg dung tri tué nhan tao trong
luong gia kich thudc va chirc ning tim, chan doan
cac bénh van tim, chan doan cac bénh tim bam sinh,
ung dung trong si€u am tim thai... da dugc cic tac
gia trén thé gid1 bdo cao[2]. O Viét Nam, hién tai
chua ¢ cong trinh nao vé van dé nay dugc cong bo.
Chinh vi vay, chung t6i tién hanh dé tai: “Ung
dung tri tué¢ nhan tao trong lwgng gia chirc
ning thit trai trén siéu 4m tim” nhim muc
tieu: Khdo sat méi twong quan giira phan sé
téng mau thdt trai (EF) trén siéu am tim 2D
va 3D, sirc cing doc toan bé that trai (GLS)
ddnh gid bang tri tué nhan teo véi cac thong
S0 néu trén khi danh gid bang phwong phdp
siéu am tim do bdc si thuc hign.

2. P6i twong va phwong phap nghién ctru

2.1. Poi twong nghién ciru

Cac bénh nhan dugc kham ngoai tra tai
Vién Tim Mach, Bénh Vién Bach Mai.

Tiéu chudn chon bénh nhén: Céc bénh nhan
tim mach kham ngoai tra tai Vién Tim Mach, Bénh
Vién Bach Mai dong ¥ tham gia nghién ctru.

Tiéu chuan logi trir: Rbi loan nhip tim
nang: rung nhi, 16i loan nhip phuc tap, cdc bénh
van tim ndng, cd bénh ndi khoa ning cép tinh,
bénh nhan dang thé may, cac bénh nhan c6 hinh
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anh si€u am mo, khong quan sat duogc, cac bénh
nhan < 18 tudi, cac bénh nhan khéng dong ¥ tham
gia nghién cuu.

2.2. Thoi gian nghién ciru: Tu thang 12
nam 2020 dén thang 12 nam 2021.

2.3. Pia diém nghién ciru: Vién Tim Mach
Quéc Gia, Bénh Vién Bach Mai.

2.4. Thiét ké nghién citu: Nghién ciru mo
ta, cat ngang.

2.5. Phwong phdp chon mdu: Chon miu
thuan tién, cac bénh nhan duoc liy vao nghién
ctru lién tiép theo trinh ty thoi gian.

2.6. Cic bwéc tién hanh nghién ciru:

Buée 1: Tuyén chon bénh nhan vao nghién
ctru theo tiéu chuén chon va tiéu chuén loai tri.

Buoc 2. Cac bénh nhan dugc lam siéu am
tim theo cling mot quy trinh chuan danh gia chuc
nang that trai theo khuyén céo cta Hoi Siéu Am
Tim Hoa Ky nam 2015. Phan suit tong mau that
trai EF (2D va 3D) va sirc cing doc toan bo that
trai dugc danh gia bang hai phuong phap: theo
phuong phap si€éu am tim thuong quy do bac si
thuc hién va bang phuong phéap st dung tri tué
nhéan tao.

Buée 3: Xir 1y, phan tich cac két qua nghién
ctru dé so sanh danh gia.

Bueéc 4: Viét bao cho.

2.7. Quy trinh lam siéu am tim

Pia diém: Phong siéu am tim Vién Tim
Mach, Bénh Vién Bach Mai. May siéu am tim:
Philips CVx san xuit tai Hoa Ky nam 2019, véi hai
dau do S5-1 va X5-1, ¢6 gin cong dién tm do.

Phwong phap lam siéu am tim thwong quy:
Siéu am tim duoc tién hanh theo khuyén céo cta
Hoi Siéu Am Tim Hoa Ky vé luong gia kich
thude va chic nang cac budng tim nim 2015[7]
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do bac si si€u am tim mach cé kinh nghi¢m.
Phwong phdp danh gid chite ndng that trdi bang
tri tué nhdn tgo: Vi phan mém danh gia chuc
nang tim ty dong, tng dung cac thuat toan hoc
may ML va hoc sau DL dé nhan dinh ndi mac
budng thit, cac hinh dang that dugc quy udc theo
cac dinh dang, xac dinh cac thoi diém cubi tAm
thu va cudi tim truong mét cach tu dong bang
phuong phap hoc sau DL (hinh 1 va hinh 2). Pau

Thét trai gian

Thét trai hinh qua chubi

'

Lwu video 5
chu chuyén

tim

Mang lwéi
neuron
phan loai
________{

Mang lwéi
neuron xac
dinh thoi
gian

trwong

Mang Iuai dan nhan
neuron
phan doan
vung co tim
(T ———

duoc danh dau.

Mang lwéi
neuron doc

két qua Dau ra: Nhan dinh két qua.

Pau vao: cac hinh anh siéu am
Pau ra: Cac mat cat siéu am dwoc
dan nhan 2 budng, 4 budng, 3 budng

DAu vao: cac hinh anh siéu am
Pau ra: Cac mat cat siéu am dwoc
dan nhan cubi tam thu, cudi tam

DPau vao: cac hinh anh siéu am duoc

Dau ra: Cac phan doan ving co' tim

Dau vao: cac hinh anh siéu am ghi
lién tuc, duoc danh dau phan doan
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vao 1a cac mit cat sidéu am tim trén video ghi 5
chu chuyén tim, dau ra 1a cac mat cat di duge dan
nhan 2 buéng, 3 buéng, 4 buéng, cic mit cét siéu
am dugc dan nhan thoi diém cudi tam thu, cudi
tam truong. Cac phan doan vung co tim ciing
dugc danh ddu. May tu dong danh gia phan suit
tbng mau siéu 4&m tim 2D va siéu 4m tim 3D,
danh gia strc cing doc toan bo thit trai GLS tu
dong [3] [4] [5] [6].

Thét trai binh

Vach lién thét dang sigma  thyéng hinh try

p

Hinh 2. Céc buéc danh gia chirc ning thit trai bang tri tué nhan tao

Tap chi Phdu thudt Tim mach va L&ng nguc Viét Nam s6 40 - Thang 1/2023



84

Tiéu chuan danh gid chdt lwong hinh dnh
siéu &m: Chat lwong hinh anh siéu am t6t: Quan
sat duoc tat ca cac vung co tim, khong co ving
nao khong quan sat danh gia duoc. Chét luong
hinh anh siéu 4m vira phai: ¢6 1 dén 2 ving thanh
tim khong nhan dinh duoc. Chit lwong hinh anh
siéu am kém: cé trén 2 vung co tim khong quan
sat danh gia dugc.

2.8. Xir Iy 56 ligu nghién ciru

Cac s6 lidu nghién ctru duge luu trir va xir
1y bang cac thuat toan thong ké trén may vi tinh.
Cac bién dinh luong duoc mo ta qua tan sd (n),
trung binh (v6i phan bd chuan), trung vi (v6i
phan bd khong chuén), dd 1éch chuan: tudi, cac
chi s6 nhén tric, huyét ap, tan sé tim, cac chi sd
siéu 4m tim vé kich thudc va chirc ning that trai.
Céc bién dinh tinh duogc trinh bay dudi dang ti 1¢

phan trim (%), tan s6 (n): giéi tinh, nhém EF,
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chét lugng hinh anh siéu 4m tim... Tim hiéu mbi
lién quan giita hai bién dinh luong chung toi st
dung hé sb twong quan r (Spearman).

2.9. Dao dirc nghién cvuru

Nghién ctru dugc Bénh Vién Bach Mai phé
duyét. Cac bénh nhan chip thuan tinh nguyén
tham gia. Cac thong tin ctia nguoi bénh déu duoc
ma hoa va bao mat.

3. Két qua

Trong thoi gian tir thang 12/2020 dén thang

12/2021, chiing toi da tién hanh nghién ciru trén
208 bénh nhan tai Vién Tim Mach, Bénh Vién
Bach Mai, nam 140/208 (67,3%), nit 68/208
(32,7%). Tién st hay gip nhat 1 ting huyét ap
108/208 (51,9%), tiép dén 1a suy tim 96/208
(46,2%), bénh dong mach vanh 72/208 (34,6%), hut
thude 14 56/208 (26,9%), dai thao duong 48/208
(23,1%) va bénh co tim gian 16/208(7,7%).

Bang 1. Pic diém 1Am sang cia ddi twong nghién ciru

) Gia tri .

Pac diém +SD i M Gia tri nhé nhat
lo6n nhat

Tudi (ndm) 65,87 + 14,77 90 22

BMI (kg/m?) 21,95 + 2,46 28,8 17,7

Tan s6 tim (chu ky/phut) 91,15 + 12.77 127 65

Huyét ap tam thu (mmHg) 112,40 + 19,44 170 90

Huyét ap tam truong (mmHg) 67,12 + 8,88 90 50

Nhén_xét: Tudi trung binh 65,87 + 14,77 (22 dén 90 tudi). BMI trung binh 1a 21,95 + 2,46
(kg/m?). Tan s6 tim trung binh 91,15 + 12.77 (chu ky/phit). Huyét ap tdm thu trung binh 112,40 + 19,44
(mmHg). Huyét ap tdm truong trung binh 67,12 + 8,88 (mmHg).
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Bang 2. Mt sé dic diém vé siéu Am tim thuwong quy

Pic diém X+ SD Gia tri 16n nhat | Gia tri nho nhat
Dd (mm) 46,54 + 10,08 57 39
Ds (mm) 35,90 + 9,57 48 24
Vd (ml) 138,67 £ 71,23 241 62
Vs (ml) 72,16 + 36,71 124 39
EF (Simpson) trén siéu am 2D (%) 43,79 £ 12,24 71 29
EF trén siéu am 3D (%) 41,37 + 13,45 70 28
Stre cang doc that trai GLS (%) -16,34 +7,45 -8,61 -23,22

Nhin xét: Puong kinh tdm truong thét trai trung binh 1a 46,54 + 10,08(mm). Phan suét
tong mau that trai EF 2D do bang phuong phap Simpson trung binh 1a 43,79 + 12,24 (%), Phan
suat tong mau that trai EF 3D trung binh 1a 41,37 + 13,45. Strc cing doc thit trai trung binh 1a -

16,34 7,45 (%).

75 (37%)

mEF <40%

WEF 41% - 49%

EF =50%

Hinh 3. Phin b6 bénh nhén theo cic nhém EF

Nhin xét: CO 43% cac bénh nhin c6 phan sb tdng mau giam (EF < 40%), 20% bénh nhan
c6 phan sb tong mau EF giam nhe (EF 41% - 49%), 37% bénh nhan c¢6 phan sd téng mau bao

ton EF >50%.
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Bang 3. Két qua vé chat lwgng hinh anh siéu Am tim

Nguyén Thi Thu Hoai, Vii Thi Thom

Pic diém n %
Chét luong hinh anh siéu am tdt 123 59,1%
(s6 viing khong dénh gia dugc = 0)
Chét luong hinh anh siéu 4m vira phai 78 37,5%
(s6 ving khong danh gia dugc: 1-2)
Chét lugng hinh anh si€éu &m kém 7 3,4%

(sb6 ving khong danh gia dugc >2)

Nhdn xét: S6 bénh nhan co chit lugng hinh anh siéu am tdt va chat lugng hinh anh siéu am vira
phai chiém da sb, c6 3,4% cac bénh nhan c6 chat lugng hinh anh kém.

%

m Al nhan dinh duge
diung mat cat
Al khong nhan dinh
dwoc dung mat cat

Hinh 4. Ty I¢ nhan dwgc ding mit cit siéu am ciaa Al

Nhdgn xét: Tri tué nhan tao nhan dinh duoc dung 591/624 mit cat siéu &m cua cac d6i tuong
nghién cuu, ty 1€ nhan dinh dang 1a 95%. Al khong nhan dinh dtng hoac khong danh gia duoc 33/624
cat cat, chiém ty I& 5%.

Bang 4. Kha ning nhan biét phan loai mat cat siéu am caa Al

Mt cit siéu am thuc té
cua bénh nhan

Mt cit siéu am 4buéng | 2buéng | 3buéng | Khac
do Al nhan dinh
4 buong 196 4 3 1
2 buéng 197 5 1
3 buéng 1 4 198 5
Khéac 0 0 0 0
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Nhdn xét: DSi vi mat cat 4 buong, Al nhan dinh dung 196/208 bénh nhan (94,2%). Bi véi mat
cit 2 budng, Al nhan dinh dung 197/208 bénh nhan (94,7%). P4i véi mat cat 3 budng, Al nhan dinh
dang 198/208 bénh nhan (95,2%).

Bang 5. Két qua vé tinh kha thi caia AI trong xac dinh céc thoi diém caa chu chuyén tim

Thoi diém do Al x4c dinh Tinh kha thi n (%)
Mgt cat siéu am Cudi tAm truong Cudi tim thu Chung
4 budng 204 (98%) 208 (100%) 204 (98%)
2 budng 208 (100%) 208 (100%) 208 (100%)
3 budng 202 (97%) 208 (100%) 202 (97%)

Nhdn xét: Tri tu¢ nhan tao nhan dinh tuy dong cac thoi diém cudi tam truong va cudi tim thu voi
tinh kha thi cao trén ca ba mit cat 4 buéng, 2 buéng, 3 bué)ng. Trong d6, viéc nhan dinh thoi diém cubi
tam thu c6 tinh kha thi cao nhat.

Bang 6. Chénh léch vé s6 khung hinh /gidy va vé thoi gian (ms) trong xac dinh thoi diém
cudi tAm thu, cudi tAm trwong giira phwong phap danh gia bang Al va phwong phap danh gia
do bac si siéu Am thuc hién

Miit cit sicu 4m Chénl’1 lIéch trung binh + SD
(s0 khung hinh/giay)

4 budng 1,8+1,4 0,730,6 0,7+0,6
2 buodng 1,9+1,6 0,9+0,5 0,9+0,7
3 budng 2,8+1,5 0,9+0,7 0,7+0,6
Tat ca cac mat cat 1,9¢1,7 0,8+0,7 1,4+1,2
Mt cit siéu Am Chénh léch trung binh £ SD (ms)

4 budng 1149,9 13+10 18+15
2 budng 29+21 12+9,8 1610
3 budng 44%32 11+8,3 25+21
TAt ca cac mat cat 26424 840 18+16

Nhin xét: Két qua xac dinh thoi diém cudi tdm thu, cudi tdm truong voi Al bang phuong
phéap hoc siu khi so sanh voi két qua xac dinh thoi diém cudi tdm thu, cudi tdm trwong do béc si
lam siéu 4m tim thuc hién cho thiy sy chénh 1&ch rat thap ké ca tinh bang sé khung hinh/gidy va
tinh bang s6 mili gidy.
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r=0,78, p< 0,001

74

EF 2D (Al)
B85 2 82 8

29 34 39 44 49 54 59 64 69 74 79
EF 2D (Bac si siéu am)

Hinh 5. Méi twong quan giira phin suit tong mau trén siéu 4m tim 2D do bang tri tug
nhan tao Al va do bac si siéu am do
Nhin xét: Co mdi tuong quan tuyén tinh thuan chit ch& giita phan suat tong méu trén siéu 4m
tim 2D do bé“mg tri tu€ nhan tao Al va do béc si siéu am do, r = 0,78, p<0,001.

78 r= 0,65, p <0,001
73
68
63
=58
éss
i 48
43
38
33
28

28 33 38 43 48 53 58 63 68 73 78
EF 3D (Bac si siéu am)

Hinh 6. M6i twong quan giira phan suit tong mau trén siéu Am tim 3D
do bang tri tué nhén tao Al va do bac si siéu 4m do.

Nhdn xét: Co6 mdi twong quan tuyén tinh thuén chit ché gitra phan suit tbng mau trén siéu 4m
tim 3D do bﬁng tri tu¢ nhan tao Al va do bac si siéu am do, r = 0,65, p<0,001.
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r=0,71, p < 0,001

8 & o
8 13

v

18

89

23 28

GLS (Bac si siéu am) (%)

Hinh 7. Moi twong quan giira gia tri tuyét di ctia strc ciing doc toan b thit trai trén siéu Am

danh diu mé co tim (GLS) do bang tri tu¢ nhan tao Al va do béc si siéu am do

Nhin xét: Co mdi tuong quan tuyén tinh thudn chat ché giira sirc cing doc toan bd that trai

GLS do béng tri tué nhan tao AI v6i GLS do béc si siéu am tim do trén siéu am danh dau moé co tim,

r=0,71, p< 0,001.

4. Ban luan

Siéu am tim 14 phuong phép dau tay trong
chan doan céc bénh 1y tim mach, gitp dénh gia
ciu tric va chirc nang tim. Uu diém cua siéu am
tim 14 khong dit tién, co thé tién hanh nhiéu lan
trén mdt ngudi bénh, kha nang su dung luu dong,
thoi gian lam tham do si€éu am tim nhanh[7] [8].
Ung dung Al trong siéu am tim cho phép phan tich
cac két qua siéu &m tim mot cach khach quan theo
c4c tiéu chi chudn, 1am giam su phu thudc vao kinh
nghiém chu quan cua nguoi lam si€u am[2]. Trong
nghién clru nay, chiing t61 da danh gia tinh kha thi
cua viéc ung dung phuong phép hoc may va hoc
sau trong nhan dinh mat cit siéu 4m tim va nhén
dinh thoi diém tim thu, tAm truong trong chu
chuyén tim trong mot quan thé nghién ctru c6 pham
vi rong vé chirc ning thét trai (EF 2D 29% - 71%,
EF 3D 28% - 30%) va vé tudi cta cac bénh nhan

(22 tudi dén 90 tudi) voi nhiu bénh 1y nén. Tri
tué nhan tao nhan dinh duoc dung mat cit siéu am
Vai ty 1& cao 95%. Ddi vai ting mit cat siéu am, Al
nhan dinh dung mit cit 4 budng, mat cat 2 budng,
mat cit 3 budng vai ty 1& cao lan luot 1a 94,2%,
94,7% va 95,2%. Tinh kha thi caa Al trong nhan
dinh mit cit siéu am 1a rat cao, khéng can thao tac
cta béc si. Két qua nay twong tu vai két qua cia tac
gia Salte va cong su[9]. Al nhan dinh ty dong cac
thoi diém cudi tim truong va cudi tim thu véi tinh
kha thi cao trén ca ba mit cat 4 budng, 2 budng, 3
budng. Trong d6, viéc nhan dinh thoi diém cudi
tam thu c6 tinh kha thi cao nhit. Mudn phan tich tu
dong duogc chinh xac, cac thuat toan can duoc dua
trén sy phan loai vé cac mit ct siéu Am chudn co
ban. Mandani va cong su cho théy mo hinh hoc
sau DL c6 kha nang phan tich hinh anh tuong
duong vai bac si siéu am[6].
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Trong nghién ctru cua ching t6i, c6 mdi
tuong quan tuyén tinh thudn chit ché giira phan
sudt tbng mau trén siéu 4m tim 2D, siéu 4m tim
3D do bang tri tué¢ nhan tao Al va do bac si siéu
am do. C6 mdi twong quan tuyén tinh thudn chat
ché giita strc cang doc toan bo thit trai GLS trén
siéu &m danh ddu mé co tim do bang tri tué nhan
tao AI v6i GLS do bac si siéu am tim do. Két qua
tir cac nghién ctru di cho thiy gia tri phan suét
tong mau that trai EF va gia trj strc cang doc that
trai GLS danh gia bang Al c6 d6 chinh xé4c tuong
duong véi cac thong s6 do chuyén gia siéu am do
dac[3] [4] [5] [6] [9] [10]. Mot ddc diém quan
trong ciia Al trong danh gid chic nang tim trén
siéu am tim la: cang nhiéu dir liéu siéu am duoc
thu nhan dé may hoc thi d¢ chinh xac cua viéc
danh gia tu dong bang Al cang cao. Cac nghién
ctru trude day thi dua trén viéc hau xur 1y sau khi
lwu hinh anh, nhung céc nghién ctru méi gan day
thi dya trén viéc danh gid tu dong ngay trong qua
trinh thu nhan dir liéu hinh anh si€u am tim. Viéc
danh gi4 chiic ndng tim do béc si thuc hién mat
kha nhiéu budc, trong khi d6, danh gia bang Al
chi hét trung binh 15 gidy. Ddi v6i danh gia chic
ning tim bang siéu am danh dau mé co tim, bac
sT siéu am do GLS bang phuong phap thudng quy
hét 4 phut mdi mat cat. Trong khi d6, danh gia
bang Al chi hét 5 gidy cho mdi mit cat. Véi viéc
ung dung tri tu¢ nhan tao trong danh gid chic
nang that trai, cac két qua thu duoc c6 tinh chinh
xéc cao, rat ngin duoc thoi gian tham kham siéu
am cua bac si[9] [10].

Han ché cua nghién cuu: Nghién clru cua

chuing t6i chua so sanh gitra cac phan mém khéc
nhau cua cac hang khac nhau.
5. Keét luan

Vi¢c ung dung tri tu¢ nhan tao trong danh

Nguyén Thi Thu Hoai, Vii Thi Thom

gia chirc nang thit trai c6 tinh kha thi cao, cac két
qua thu duogc c6 tinh chinh xac cao khi so sanh
v6i két qua danh gia chirc nang tim do chuyén gia
siéu am thuc hién.
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