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Siéu Am danh dau md co’ tim: nguyén ly hoat ddong va &rng dung Iam sang
Nguyén Nguyén Trang***, Nguyén Anh Vi, Lé Vin Chi?
(1) Khoa Y, Trwrong Dai hoc Ky thudt Y - Dugc Da Ndng
(2) B6 mén Néi, Trwerng Bai hoc Y - Duoc, Dai hoc Hué

Tém tat

Siéu 4m danh ddu mé co tim [a mot k§ thuat siéu Am twong ddi mai, khéng xam |an, cho phép danh gia
khach quan va dinh lvong chirc ndng co tim toan bd ciing nhu chirc ndng co tim tirng ving. D3 cé nhiéu bang
chirng cho thay bién dang doc toan bo 1a théng s& nhay hon phan suat téng mau dé danh gia rdi loan chirc
ndng that trai va duoc si dung dé theo ddi cac doc tinh 1&n tim lién quan dén hda tri liéu, gitp phan tang
nguy co, xac dinh lai tiéu chi phan loai bénh va xac dinh phuong phap diéu tri trong cac bénh canh réi loan
chlrc ndng that trai khong triéu chirng. Do vay, kj thuat nay cé thé gitp danh gid su suy gidm chirc ndng tim
kin ddo, ngay ca khi phan suat téng mau con binh thudng. Hién nay, siéu am danh ddu mé co tim d3 duoc
chuén hda va duoc dp dung dé danh gia chirc nang that trai, chirc ndng that phai va chirc nang nhi tréi theo
Hwéng dan ctia Hiép hoi Siéu dm tim Hoa Ky va Pong thuan cla Hiép hoi Hinh anh Tim mach hoc Chau Au.

Tir khéa: siéu 6m ddnh ddu mé co tim, phén sudt téng mdu thét trdi, bién dang doc todn bé.
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Abstract

Speckle Tracking Echocardiography is a relatively new, non-invasive ultrasound technique that allows an
objective and quantitative evaluation of global and regional myocardial function. There is a lot of evidence
that global longitudinal strain is more sensitive than the left ventricular ejection fraction for the assessment
of left ventricular dysfunction, is used to follow-up cancer therapeutic-related cardiac dysfunction, stratify
risks, classify and determine treatment in the asymptomatic left ventricular dysfunction. Thus, this technique
can help identify ventricular function and subclinical cardiac dysfunction, even when the ejection fraction
is normal. Currently, speckle tracking echocardiography has been standardized and applied to evaluate left
ventricular function, right ventricular function and left atrial function according to the consensus of American
Society Echocardiography and European Association of Cardiovascular Imaging.
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1. GIO1 THIEU

Danh gid chirc nang that trai 1a mét yéu ciu co
ban trong thyc hanh 1am sang tim mach dé duva ra
cac quyét dinh quan trong. D3 cé nhiéu ki thuat duoc
sir dung dé danh gid chirc ndng that trai. Trong do,
phan suat tdng mau that tri (LVEF) cho dén nay van la
théng s6 duoc st dung nhiéu nhat. LVEF 13 mot théng
s6 do lwdng don gian, dugc dung phé bién dé danh
gia chirc ndng tdm thu toan bg, danh gid va quan ly
nguy co cla nhiéu bénh tim mach [1-3].

Tuy nhién, mot van dé can chd y trén thuc hanh
lam sang la khi danh gia LVEF qua siéu am tim ciing
c6 mdt sé han ché nhat dinh. Théng sé nay khdng
chi bi gidi han bdi cédc van dé ki thuat ma con chiu
tadc déng cta mét s6 yéu td sinh ly bénh khac. Dic
biét, v&i sy xuat hién clda dinh nghia suy tim phan
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suat téng mau bao tén doi hdi mot cach tiép can
mdi, cling nhu can xac dinh lai cdch dénh gia va theo
d&i bénh nhan mai [1-4].

Siéu &m danh dau mé co tim (Speckle Tracking
Echocardiography: STE) 13 mot ky thuat tuwong déi
mdi, khéng xam 1&n, cho phép danh gid khach quan
va dinh lvgng chirc nang co tim tirng vung cling nhu
chirc nang co tim toan bo. K§ thuat nay khong phu
thudc goéc va chuyén déng tinh tién cta tim [4, 5].
Dénh gia thong s6 bién dang doc toan b (GLS) bang
STE d3 cung cap giai phap dé khac phuc nhitng han
ché& chia LVEF va viéc str dung céc thong sd bién dang
cling cho phép dinh luvgng chirc ndng cta cc budng
tim khac nhu nhi trai, that phai [2, 6].

D3 cd nhiéu bang chirng cho thay GLS la théng
s6 nhay hon LVEF, nh& d6 cd thé gitp danh gia
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chirc nang that va sy suy gidm chlrc ndng tim kin
ddo, ngay ca khi LVEF con binh thudng va cung cap
thém cac théng tin dé tién lwvgng. B&n canh do, GLS
cling da duoc dé xuat nhuv |a mot lya chon trong
viéc theo ddi cac doc tinh 1én tim lién quan dén hoa
tri liéu. N6 ciling c6 kha nang giup phan tang nguy
co, xac dinh lai tiéu chi phan loai bénh va xac dinh
phuong phéap diéu tri trong cac bénh canh rdi loan
chirc ndng that trai khdng triéu chirng do nhiéu can
nguyén khac nhau [2-4].

Hién nay, STE d3a duogc chuan hda va dwoc ap dung
dé danh gid chirc ndng that trdi, danh gia chirc nang
that phai va dénh gia chirc nang nhi tréi theo Huéng
dan cla Hiép hoi Siéu &m tim Hoa Ky (American
Society Echocardiography: ASE) va Déng thuan cla
Hiép hoi Hinh Anh Tim mach hoc Chau Au (European
Association of Cardiovascular Imaging: EACVI) [1, 6-7].

2. NGUYEN LY HOAT DONG CUA SIEU AM DANH
DAU MO CcO' TIM
STE 2D la ky thuat siéu am tim mdi, s& dung

B-mode chuan dé phan tich mé danh dau. M&i mot
mau md duoc danh dau tuong ing véi mdi viing co
tim va twong d&i 6n dinh trong suét chu chuyén cla
co tim, khi cé sy dich chuy&n vi tri mé danh dau thé
hién c6 bién dang co tim. Khi chon mét vung danh
dau thi phan mém sé tinh toan theo bién d&i hinh
hoc ctia vung da chon theo tirng hinh mét va ghi sy
dich chuyén, t6c d6 dich chuyén, sw bién dang va téc
dd bién dang cda vung co tim doé [4, 8].

Trong k§ thudt STE, phirc hop hinh anh duwoc
phan mém xac dinh (mot diém sdng danh ddu mau
xanh, goi 1a d6m) va theo d&i sy dich chuyén cua
né tlr khung hinh nay dén khung hinh khac. Su dich
chuyén hinh hoc cGa mdéi d6m thé hién chuyén
dong clia mé cuc bo va khi tdc dé khung hinh duoc
biét, sy thay d6i vé vi tri ca d6m cho phép xac
dinh van t6c ctia nd. M6 hinh chuyén déng clia mé
co tim dugc phan dnh b&i mé hinh chuyén déng
clia cac dém va bing cach theo ddi cadc d6m nay,
bién dang va t6c dd bi€n dang c6 thé duwoc tinh
toan [8, 9].

2D velocity vector (V,, V) = (dX, dY)/T

y
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Hinh 1. Nguyén ly cha k§ thuat danh dadu mé [8]
Nguyén ly cta ki thuat danh ddu md dugc mé td & hinh 1. Trong dé:
- O hinh A: Phan mém xac dinh cac d8m trong hinh anh B-mode cta co tim.
- O hinh B: D8m dwoc danh dau tir vi tri cii trong mot khung hinh (chdm xanh) dén vi tri mai trong khung

lién ti€p (chdm da).

Sau d6 vecto dich chuyén cuc b6 hai chidu (dX, dY) dugc tao ra. Vecto van t6c cuc bd hai chidu (Vx, Vy)
duwoc tinh bang céch chia vecto dich chuyén cho thoi gian (T) gitta cac khung hinh & B-mode [8].

Sau khi ti€n hanh phan tich bién dang co tim, két qua s& thé hién trén biéu d6 dudng cong va bidu d6 hinh
bia hay hinh mat bo (bull’s eye). Biéu d6 hinh bia 13 tdng hop gia tri bién dang cla toan bd that trai gom 17
doan co tim cla 3 mat cat (4 budng, 2 budng va 3 budng) [10].
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DE& két hop d6 phan giai thoi gian cao véi d6 nét
khéng gian chap nhan dugc va nang cao tinh kha
thi cta k§ thuat theo d&i khung hinh, t6c d6 khung
hinh t6i wu dé thu nhan hinh anh 2D dwoc dit trong
khoang 40 dé&n 80 khung hinh/s. Nén bat dau bang
cach ghi hinh chiéu budng truc dai dinh d& chon
khung tuong &ng vai sy dong van déng mach chd,
diém tham chiéu tuong (ng véi cudi tdm thu. Ngoai
ché& d6 xem truc doc, viéc thu thap ché dé xem bén
va hai budng & mém |3 can thiét dé danh gid toan
dién GLS va khu vurc. Cac ban ghi truc ngdn & cadc mat
phang co ban, gitra va dinh cho phép danh gia bién
dang ngan, bién dang chu vi va quay [1, 4].

3. NG DUNG LAM SANG CUA SIEU AM DANH
DAU MO €O’ TIM 2D

3.1. Danh gia chirc nang that trai

LVEF 13 mot théng s6 do ludng don gian dung dé
danh gia chirc ndng tam thu toan bd, dung dé danh
gid va quan ly nguy co cla nhiéu bénh tim mach. Tuy
nhién, viéc s dung LVEF cling c6 mét s han ché
nhat dinh vi gia tri cia thong s6 nay thay d6i theo k¥
thuat do cling nhu mai lién hé sinh ly bénh hoc véi
céc thong s6 thé tich va kich thudc budng that trai.
Viéc danh gid GLS tir viéc phan tich theo ddi dém
cla STE 2D d3 tré thanh mét phuong phap thay thé
kha thi vé m&t 1am sang cho LVEF dé do chirc ndng
co tim. P ¢é nhiéu bang chirng cho thay GLS nhay
hon LVEF khi danh gia réi loan chirc ndng that trai.
Do d9, GLS d3 dwoc dé xuat nhu mét lwa chon trong
viéc theo ddi cac ddc tinh 1&n tim lién quan dé&n hoa
tri liéu. NS cling c6 khad nang cai thién phan tang
nguy co, xac dinh lai tiéu chi phan loai bénh va xac
dinh phwong phap diéu trj trong réi loan chirc nang
that trai khéng triéu chirng do nhiéu cin nguyén
khac nhau [2, 3]. Sau day |a mot s6 &ng dung cu thé
trong danh gia chirc nang that trai:

- Bénh mach vanh: Vung dudi ndi tAm mac that
trai dé bi anh hwédng khi co tim bi gidm tudi mau va
thi€u mau cuc bd [4]. Trong bénh tim thi€u mau cuc
b6, strc cdng bi anh huéng béi kich thudc va mirc do
xuyén thanh ctia viing co tim ¢ nguy co. Ty |&é nay cé
thé thay d&i trong su6t thang dau sau bién cd thiéu
mé&u cuc bd cdp tinh, vi nd lam gidm sung va seo hoai
tir dwoc thay thé bang mo keo [4, 12]. Trong nhoi
méu nhd va&i LVEF binh thuwong, bién dang doc va
biéng dang ngan gidm trong khi bién dang xoay vin
binh thwdng. Trong nhdi mau 1&n thi bién dang xoay
cling giam theo. STE c6 d6 nhay va d6 dac hiéu cao
hon Doppler mé trong viéc xac dinh sy lan réng cua
nhdi mau co tim [4].

- Cac truoing hop qud tai thé tich: Sy bién dang
cling lién quan chat ch& dén hinh dang cla tdm that.

Gidn n& la giai doan cudi cla hdu hét cic bénh co
tim va bé&nh van tim vi d6i véi mot thé tich chira nhat
dinh, vat thé chira & trong phai cé dién tich bé mét
nhé nhat |3 kh&i ciu. Diéu nay cé nghia la cuing mét
bién dang (dugc xac dinh bdi lwc co bdp) cé thé tao
ra mot thé tich I&n hon trong mét trdi tim gidn ra [5].

- Cac trwong hop qua tai ap lwc: Khixem xét trong
b&i cdnh céc bénh ly cé qua tai &p luc, hep van ddng
mach chu 13 tén thuong van thudng gdp nhat gay
qué tai 4p luc man tinh trén that trai. Sy xuat hién
cla cac triéu chirng trong hep van dong mach chd
c6 gia tri tién lvong dién tién cap tinh, tién luong
tlr vong cta bénh ly va viéc thay van dong mach chd
kip thoi cé gia tri lam giam ty 1é t&r vong mot cach
rat rd rang [5]. Bién dang doc giam trong khi bién
dang truc xoay va bién dang ngin binh thudng. Sau
khi thay van chd thi tré vé binh thuong [4]. O bénh
nhan tang huyét ap, bién dang doc gidm trong khi
bién dang truc xoay, bién dang ngén, van dong xoan
binh thuwong. Tuy nhién, sy nha xoan lai bj tré va van
t6c nha xodn bj gidm [4].

- Bénh co tim dai thao duong: Mot linh vuc dang
duoc quan tdm khéc nita la & bénh nhan dai thao
dudng (DTD), dac biét bénh nhan BTD tip 2. Nhiéu
nghién cru ghi nhan, tén thwong co tim xay ra & it
nhat 30 - 45% bénh nhan DTD tip 2, khi dudng kinh
that trai va LVEF khi van con binh thwong [5]. Do d6,
siéu 4m tim dwoc xem la lya chon d4u tay dé danh
giad cac bat thudng cau tric va chirc nang lién quan
dén DTD: Gia tdng khéi lwong co that tréi, réi loan
chirc ndng tdm trwong, bién dang ciu truc that trai
I3 nhitng biéu hién c6 thé phat hién duoc trén siéu
am tim ngay ca khi bénh nhan chuwa c6 triéu chirng
I&m sang [4],[13]. R&i loan chirc nang tdm truong &
bénh nhan BTD duwdng nhu cé trudc réi loan chirc
ndng tam thu, diéu nay cé thé dwoc gidi thich bdi
sw kém nhay cla céac ki thuat phat hién chirc ndng
tdm thu cda that trdi. Trong nhiéu nghién ctu nho,
r6i loan GLS xay ra trong giai doan dau cta bénh
DTD, trong khi bién dang xoan ting lén dé bu trir
[4]. STE c6 vai trd phat hién cac bién déi tién 1am
sang & ngudi bénh. & bénh nhan DTH, khi sit dung
STE dé khdo sat cho thdy ting bién dang vin xoan
goiy bénh ly vi mach tién 1am sang. Tang bién dang
xoan gilip bu lai su gidm cta bién dang truc doc [4].

- Cac r6i loan chirc ndng tim lién quan dén diéu
tri ung thu: Ung thu va |a loai ung thu chinh & phu
nit. Cic phwong phap diéu tri héa chat (s&r dung
thudc chdng ung thu) lam tang ty 1& khdi bénh va
giam tai phat dang ké. Tuy nhién, hda tri cé nguy co
gay doc cho tim, nguy co nay cé thé xuat hién sém
trong qua trinh diéu trj va cd thé gay suy tim khéng
héi phuc néu khdng duogc phét hién & giai doan
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trudce khi cé triéu chirng 1am sang. Viéc diéu trj phai
duwoc ngirng hodc diéu chinh ngay 1ap tirc tredc khi
bat dau xuat hién cac trieu chirng quan sat duoc lién
quan dén ddc tinh trén tim. R3i loan chirc ndng tim
do hda tri thwdng duwoc chan doan théng qua siéu
am tim, ch( yéu dua trén LVEF. Hién nay ngudi ta
khuyén cdo do GLS vi GLS gidm s&m cd thé gitp chan
dodn réi loan chirc ndng tdm thu tién 1am sang trudc
khi gidm LVEF [16].

- R&i loan hoat déng ddng bo that: That mat
doéng bo lam ting do6 suy tim. D& phat hién céc réi
loan hoat déng dong bd, ngoai viéc sir dung dién
tdm do, thi STE gan day cling d3 cé mét s6 nghién
cru duoc tién hanh. Cac phwong phap xac dinh dya
vao STE chl yéu danh giad sy khac biét vé thoi gian
gilta céc gia tri cuc dai cha cac phan doan co tim
khac nhau. Tuy nhién, can phai cé nhiéu nghién ctru
|&m sang hon nitra dé€ danh gid vai tro cla STE trong
[inh virc phat hién va danh gid cac r6i loan hoat déng
doéng bd co tim [4, 5].

- Mét s6 truding hop khac:

+ Bénh co tim phi dai: trong bénh nay cé su xdo
trén cla céc soi co, vi thé gy giam chirc ndng tdm
thu va tdm truong. GLS giam ty |é vdi triéu chirng
trén lam sang [4].

+ Bénh co tim gidn: gidm bién dang co tim & ca
ba huwdng. Van déng xoay giam ca & mom va day,
dan t&i gidm van tdc van xoan va nha xodn [4].

+ Viém mang ngoai tim co that va bénh co tim
han ché: bién dang xoay va xoan gidm rd trong khi
bién dang doc lai binh thuwdng trong viém mang
ngoai tim co that. V&i bénh co tim han ché thi nguoc
lai, bién dang doc giam trong khi bién dang xoay
va vdn xoan lai binh thudng lam LVEF duy tri binh
thuong [4].

3.2. Danh gia chirc ning that phai

Gan day da bat dau cd bao cdo vé tinh kha thi,
cdc gid tri tham chiéu va kha ndng I3p lai cla bién
dang doc that phai duoc do bang STE & bénh nhan
binh thuwdng va bénh nhan r6i loan chirc ndng that
phai. Ky thuat tuvong tu nhu d6i véi that trai: bién
dang toan bd la gia tri trung binh cha sdu phan doan
don duogc thyc hién ban ty dong va duoc xr ly bai
cac phan mém. Danh gid chirc ndng that phai vdi STE
c6 thé cung cip thdng tin chi tiét hon vé chirc ndng
that phai toan bé va tirng viing, cé y nghia 1am sang
quan trong dé dénh giad khdng xam 1an chirc ndng
tam thu that phai (rdi loan chirc ndng that phai tién
I&m sang). Cac nghién clru ti€n ctru sdu hon 13 can
thiét dé€ xac dinh vai tro cla nd trong viéc quan ly
bénh nhan [5]. Hién nay, EACVI/ASE ciing d3 dong
thuan va dua ra khuyén cdo sir sung STE trong viéc
danh gid chirc nang that phai [6].
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3.3. Panh gia chirc nang nht trai

Theo ddi d6m gan day d3 duwoc ap dung dé
nghién clru co hoc co tim cia mét ciu tric cé thanh
mong nhu nhi trai [17, 18]. P6i vdi phan tich, hinh
anh dinh thu duwoc bang cach st dung STE 2D thang
xam thong thuong, lic bénh nhan nin tha, véi ban
ghi dién tdm d6 6n dinh. T6c dd khung hinh dugc
dat tir 60 dén 80 khung hinh/s va cac ban ghi dwoc
xtr ly bang phan mém chuyén dung. Cac chi s6 co
hoc nhi trai dugc tinh bing gia tri trung binh quan
sat dwoc trong tat ca cdc phan doan, bién dang doc
toan bd nhi trdi dwgc tinh trung binh cta 15 doan
hodc 12 doan. Phdn mém tao ra cdc dudng cong
bién dang doc toan bd nhi trdi va tc do bién dang
cho mdi doan tdm nhi. Khong thé tinh dugc bién
dang theo truc ngan vi thanh nhi trdi moéng va do
phan giai khéng gian bi han ché [5, 19]. Hién nay,
EACVI/ASE ciing da ddng thuan va duwa ra khuyén
cdo st sung STE trong viéc danh gid chirc ndng nhi
trai [6].

4. VU VA NHUQC BIEM CUA SIEU AM DANH
DAU M0 CO' TIM

Bang 1. Tém tat cac wu diém va han ché cla STE [9]

Uu diém

Khéng phu thudc vao Chatlugng hinh anh phai
gbc tot

it nhiéu va it hinh anh Can t6c d6 khung hinh
gia cao

Han ché

Phuong phap tiép can
hai chiéu

Nghién ctu chuyén
dong theo bat ky
hudng nao (theo truc
doc, theo chu vi, theo
truc ngan va xoan)

PO chinh xac kém khi
that tai ciu trdc that va
dd day cdu trdc mdng

Tinh tai [3p lai cao

Phu thudc mdy va phan
mém cla nha cung cap

Ung dung lam sang
rong rai

5. KET LUAN

Siéu am danh ddu mé co tim 1a mét ky thuat siéu
am tuwong ddi mai, khéng xam 13n, cho phép danh
gid khach quan va dinh lwgng chirc nang co tim tirng
vung cling nhu chirc nang co tim toan bd. Ky thuat
nay khdng phu thudc géc va chuyén déng tinh tién
clia tim, do vay d3 cung cap giai phap dé khic phuc
nhitng han ché& cla phan suat téng mau va viéc st
dung cac thdng s6 ddnh gia bién dang cling cho phép
dinh lvgng chirc ndng cla cac budng tim khac nhu
nhi trai, that phai. Bén canh nhitng wu diém do, siéu
am danh dau mé vin cé nhitng han ché nhat dinh,
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d3c biét 13 chua cé thong s6 théng nhat dé danh gia
gitta cdc hang va phan mém chuyén dung, do vy

viéc ap dung trén 1am sang sé c6 nhirng bat cap nhat
dinh va can cé nhém ching cho mdi nghién ctru.
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