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Phan tich thong ké

Luong gié kich thudc va chic nang cac budng tim 12 nén tang caa chan
doan hinh anh tim mach, trong dé siéu am tim la phuong phap khong xam
nhap dugc 4p dung phd bién nhat, vi c6 kha ning cung cip hinh anh thuc cua
tim dang hoat dong, déng thoi ¢ tinh sin sang va co dong cao. Tiéu chuan
hoa phuong phap danh gia va do dac cac budng tim duogc thuc hién dya trén
cac khuyén céo chinh thic dang hién hanh, véi sy thao luan va dong thuan
cta cac chuyén gia siéu am. Khuyén cao gan nhat caa Hoi siéu am tim Hoa
Ky (ASE) va Hoi siéu &m tim Chau Au (d6i tén thanh Hoi hinh anh tim mach
Chéau Au EACVI) vé lugng gia cac budng tim dugc xut ban nam 2005 12,

Ké tir ¢6, cong nghé siéu am tim van khoéng nging phét trién, véi hai
tién bo chinh 1a siéu am tim ba chiéu (3D) thoi gian thuc, va hinh anh bién
dang co tim. Muc tiéu caa khuyén céo 1an nay 1a cap nhat hoa, dua ra nhitng
hudng dan va cac gia tri tham chiéu cu thé, dong thoi loai bo mot sé khac biét
nho tén tai trong nhitng khuyén cao trudc. Nhitng gié tri binh thuong gém ca
cac thdng sb siéu am 3D va do bién dang co tim. Dic biét, ban khuyén céo
méi ndy dua trén sé luong ngudi binh thuong I6n hon, tdng hop tir nhiéu
nguon co s& di liéu, nham nang cao do tin cay caa cac gia tri tham chiéu.

Mic du hau hét céc van dé dugc dé cap trong huéng dan nay phan anh
su nhat tri cao gitra cac thanh vién bién soan, mot chi tiét quan trong van con
tranh luan 1a sy phan ving gia tri bat thuong. Nhin chung, ngoai viéc mé ta
mét chi sb 1a binh thuong hay bat thuong (gia tri tham chiéu), cac chuyén gia
siéu &m phan loai mic do bat thuong bang cac khai niém: nhe, trung binh,
hodc tram trong, phan &nh mtc do chéch khoi gia tri binh thuong. Ngoai
nhitng thdng s6 binh thudng, viéc chuan hoéa ngudng bat thuong cho tat ca
cac thong sb siéu am tim s& thuan tién hon, vi du nhu gia tri bat thuong & muc
d6 trung binh can phai gibng nhau trén toan cau. Tuy nhién, ngudi ta c6 thé
xéac dinh cac ngudng bat thuong bang nhiéu phuong phap khéac nhau, diéu nay
dan dén nhiing han ché dang ké.

Phuong phap dau tién 1a sy xac dinh bang kinh nghiém cac ngudng bat
thuong & mac do nhe, vira, tram trong dua vao do léch chuan (SDs) trén, hoic
duéi gi tri gigi han tir nhom déi twong 12 ngudi binh thuong. Uu diém 14 dé



dang thu nhan duogc dit liéu cho hau hét cac thong s6 siéu am tim, nhung ciing
¢ nhiing han ché co ban. Tha nhat, khéng phai tat ca cac thong sé siéu am
tim déu tuan theo phan b chuan (hoac phan bé Gauss), ngay ca trong mot
quan thé binh thuong. Thi hai, ngay ca khi mot thong sé nao d6 dugc phan
bd chuan trong s cac dbi twong binh thuong, hau hét cac thong s siéu am
tim lugng gia trong quan thé dan sé chung, c6 mot su bat dbi xtimg dang ké
theo mot huéng (kich thudc 16n bat thuong, hoic chirc ning giam bat
thuong). Phuong phap thir hai 1a xac dinh mie do bat thuong trén dya vao gia
tri phan tram (vi du: tha 95, th 99) cua cac phép do trong mot quan thé gom
ca nguoi khée manh va nguoi bi bénh. Mic du nhitng co sé dit liéu nay van
khong duoc phan bd binh thuong, ching phan anh duoc su phan bé bat doi
xang va phan loai mic do bat thuong trong quan thé chung. Han ché chinh
cua phuong phap nay 1a dit liéu dan sé nhu vay khdng ton tai cho hau hét cac
thong s6 siéu am tim.

Ly tuong la tim ra duoc mot phuwong phép tiép can cé gia tri du béo két
qua hoic co ¥ nghia tién lugng. Tuc 1a mot bién sé khi duoc xac dinh 1a léch
vira phai khoi gia tri binh thuong s& phan anh nguy co bi bién cb bit loi cua
ngudi bénh chi & mac do trung binh. Rat nhiéu thong s6 siéu am khong di co
so dir liu dé két ndi voi nguy co, ngoai trir mot s6 it thong sé nhu kich thude
that trai, phan suat tong mau, thé tich nhi trai. Mat khéc, cach tiép can nay
cling c6 nhitng han ché nhat dinh. Truéc tién 1a 1am sao xéac dinh duoc nguy
co mot cach tét nhat. Ngudng dé xuat cho cung mot tham sb 1 rat thay doi
Véi cac nguy co khac nhau & cac nhom dan sé khac nhau, va tinh trang bénh
ly khac nhau.

Cudi cling, cac gia tri ngudng co thé dugc xac dinh va dong thuan dua
trén kinh nghiém cua cac chuyén gia. Gitta cac thanh vién caa ban soan thao
da phat sinh nhitng tranh luan gay gat, mot sé cho rang dit liéu tir phuong
phap nay it co tinh khoa hoc, tham chi c6 thé 1a mot su phé hoai véi cong
ddng siéu &m tim, muébn dat duoc mot phan loai 1am sang c6 ¥ nghia thi can
cach tiép can cu thé, dic hiéu theo tirng bénh. Mot sé khac thay nhitng gia tri
ngudng nhu vay lam cho céc két qua siéu am c6 tinh théng nhét hon, gitp cho
cac nha 1am sang can thiép dé dang hon. Su thoa hiép cudi cung la gia tri
tham chiéu dwa vao kinh nghiém chi nén gidi han cho phan suat tbng méu that



trai (EF) va thé tich that trai, con nhitng théng sé khac nhu kich thudc hay
khéi lugng that trai dugc liét ké trong Phu luc. Tat ca cac thong so phai dugc
yéu cau xem xét mot cach than trong.

Déi véi cac tham sb khac ngoai kich thudc, chic niang va khéi lugng
cua that trai, thé tich nhi trai, chi ¢ gié tri trung binh va do léch chuan cua
cac gigi han trén hoic dudi, chuan hda theo gidi, tudi, dién tich da (BSA)
duoc liét ké trong nhirng phan twong ¢ng cua khuyén céo nay. Cac két qua do
vuot qué + 1,96 SDs (tic 12 95% khoang tin cay) can duoc xac dinh 13 bat
thuong. Nhitng phan loai khac vé mic d6 chéch khoi gia tri siéu &m tim binh
thuong, chi nén gigi han trong noi bo timg trung tam, va khong duoc dé cap
tGi trong khuyén cao nay.

Phuong phap luong gia bang siéu am tim qua thuc quan ciing c6 nhing
vu diém va nhuoc diém nhat dinh khi so sanh vai siéu am qua thanh nguc.
Mac du siéu &m tim qua thuc quan quan sat mot sé ciu tric tim rd hon, nhung
vi khdng cé nhitng mit cét chuan nhu & siéu am thanh nguc, dan dén nhiing
khac biét vé két qua do, nhat 1a kich thudc va do day that trai, so véi siéu am
qua thanh nguc. Cac gia tri kich thuéc, thé tich that trai va that phai binh
thuong dugc &p dung cho ca siéu &m qua thanh nguc va qua thuc quan. Nén
tham khao thém Khuyén céo vé siéu &m tim qua thuc quan dé nam rd hon vé
cac mat cit chuan dé dat chat luong hinh anh téi wu 3.

Tat ca cac phép do duoc md ta trong Khuyén céo nay can duoc thuc
hién trén nhiéu hon mot chu chuyén tim. Nén Iy gi4 tri trung binh cuaa 3 chu
chuyén néu nhip tim caa bénh nhan 1a nhip xoang, va toi thiéu l1a 5 chu
chuyén néu bénh nhan bi rung nhi. Ban bién soan cong nhan viéc thuc hién
theo khuyén céo la kha mat thoi gian, vi vay do theo nhip dai dién duoc chap
thuan trong thuc hanh 1dm sang.

I. TAM THAT TRAI
1. Kich thwéc tam thét trai

Nhitng thong sé phd bién nhat danh gia kich thudc tdm that trai bao
gom cac duong kinh trong va thé tich do bang phuong phap tuyén tinh. Cac
két qua do duoc ldy vao cudi thi tim truong va cudi tAm thu, sau d6 sir dung



danh gia chirc nang that trai toan bo. Pé so sanh cac ca nhan cé trong luong
co thé khéac nhau, két qua do duogc hiéu chinh theo dién tich da.
1.1. Do lwong cdc dwong Kinh

Mt cat truc doc canh tc dugc khuyén cdo st dung dé do cac duong
kinh trong cua tam that trai, va do day thanh that trai. Cac thong sb can do can
than, chum tia siéu 4m dit vudng goc vai truc doc cua that trai va do tai hoic
ngay dudi dau mat van hai 4. Tir mat cat ndy, vi tri con tro do kich thude dit
& giao dién giira thanh tim voi dudng vién ndi mac cua budng tim, va giao
dién gitra thanh tim véi mang ngoai tim. Cac dudng Kinh trong duge do bang
siéu am TM dudi huéng dan caa hinh anh 2D, mic du ciing c6 thé do truc
tiép trén siéu am 2D dé chum tia siéu &m khéng bi chéo gdc so véi budng tim,
lam sai léch két qua do duong kinh that trai (Bang 1).
1.2. Do lwong thé tich

Thé tich tdm that trai duoc do trén siéu &m 2D hoic 3D. Cach tinh thé
tich dua vao cac duong kinh that trai c6 thé khdng chinh xé&c vi mac dinh hinh
thai giai phau that trai co dang khéi tru elip, diéu nay khong con ding trong
nhiéu truong hop tim bénh ly. Do véy, phuong phéap Teichholz va Quinones
st dung cac duong Kinh that trai dé danh gia thé tich khéng con khuyén céo
rong réi trong thuc hanh lam sang.

Cac phép do thé tich thudng can ctr vao dudng vién ndi mac gitra thanh
tim va budng that trai. Vi tri khoi dau va két thic caa duong vién 1 hai diém
dbi xtng tai mat phang vong van hai 14, ndi véi nhau bang mot duong thang.
Puong kinh doc cia tam that trai 1a khoang cach xa nhat, tir diém chinh giira
cua duong thang trén, téi dinh dudng vién noi mac that trai tai mom tim. Khi
duong kinh nay duoc do trén ca mat cat hai budng, va mat cit bon budng,
khuyén céo sir dung két qua 16n hon.

Thé tich that trai can phai do trén ca mat cat hai budng va bbn budng tir
mom tim. Phai liy duoc hinh anh that trai 16n nhat trén siéu am 2D, dé két
qua thu duoc khong bi thip hon gia tao so vai thuc té. Tap trung vao budng
that trai, bang cach giam d6 sau caa hinh anh, gidp han ché tdi da sai sb lién
quan dén viéc xac dinh dudng vién noi mac, hay tinh trang co ngan thét tréi
(Bang 1). Siéu &m 3D it bi anh hudng bai su co ngan that trai hon, vi vay hinh



anh 3D can tap trung iy dugc toan bo tdm that trai trong mat cat khdi chop.
Do phan giai thoi gian cua hinh anh 3D ciing phai duoc t6i wu hoa ma khong
anh huong toi do phan giai khong gian, dé dam bao ldy dugc tAm that tréi
chinh xé&c & cubi thi tm thu.

Theo céc khuyén co hién hanh, néu cd tir hai doan ndi mac that trai
lién ké tro 18n kho quan sat thay trén mat cit tai mom tim, thi nén sir dung cac
chat can am dé cai thién chat lugng hinh anh dudng vién noi mac?. Trong cac
so sanh d6i dau, két qua thé tich that trai khi s dung chat can &m 16n hon két
qua thong thudng, va gan vai tri sé do bang cong huong tir hat nhan 5. Can
cha y tranh hién twong bong mo khi vién ¢ ving day that tréi, do su ting do
tap trung can &m & vung nay. Tuy nhién, gia tri tham chiéu binh thuong cua
thé tich that trai do bang siéu &m can &m, van chwa duoc nghién ctu day dua.

Phuong phép luong gia thé tich that trai phd bién nhat, va nhan duoc su
ddng thuan cua céc chuyén gia trong khuyén céo ndy, 1a phuong phap tinh
tong thé tich cua cac khdi dia trén hai binh dién (phwong phap Simpson sta
d6i). Mot phuong phap khac danh gia thé tich that trai khi dudng vién noi
mac khong rd rang, goi 1a phuong phap chiéu dai — dién tich, gia dinh that trai
c6 hinh gidng vién dan. Dién tich cit ngang that trai dugc do tw dong trén mat
cit truc ngan canh e, va duong Kinh that trai do tir diém chinh giira duong
kinh vong van hai 14 toi dinh cua mom tim trén mat cat bén budng tir mom
(Bang 1). Nhuoc diém ciia phwong phap nay 1a gia thiét that trai hinh vién dan
khong phai lac nao ciing chinh xac. Mot trong nhitng uu diém cua siéu am 3D
la khdng dua vao dang hinh hoc cua tdm that. Vi nhitng bénh nhan c6 chat
lwong hinh anh tét, siéu &m 3D cho két qua chinh xac, c6 thé do lai dé dang,
vi vay duoc khuyén céo sir dung néu sin c6 va thuan tién 6. Uu va nhuoc
diém cua tirng phuong phap duoc tom tat tai Bang 1.



Bang 1: Khuyén cao do kich thwéc va chire niing that trai trén siéu am

Hinh anh siéu am
Cac dwong kinh
trong do theo
phuong phap
tuyén tinh

Cac duong kinh
trong cua that tréi
duoc do trén mat
cit truc doc canh
uc, vubng goc vai
truc that trai, tai vi
tri ddu mat cua van
hai l4.

Con tré do khoang
cach gitra thanh
tim voi duong vién
ndi mac cua budng
tim, va khoang
cach gitra thanh
tim vl mang
ngoai tim (mtii tén
mau da cam)

Cac thé tich

Phép do thé tich
thuong dua vao
vien  noi  mac
budng tim & mat
cit 4 budng va 2
budng.

Duong vién bt
dau va két thuc & 2
diém doi dién tai
vi tri vong van hai
l&. Chiéu dai that
tréi

Phuwong phap khuyén céo
Siéu am M-mode

Phuong phap dién tich-chiéu dai

Lgi ich
Co the do
nhiéu lan
bo  phan
giai  theo
thoi  gian
cao
C6  nhiéu
dir ligu da
cong bo

Dé dat
vudng goc
Vai truc doc
cua that tréi

Hiéu chinh
khi hinh
dang  that
bién dang
it gia dinh
vé hinh
dang hon
phuong
phép duong
kinh

Hiéu chinh
mét  phan
khi hinh
thai  thit
bién dang

Han ché

Hudng
chum tia
siéu am
khéng theo
truc

Chico

gia tri néu
hinh  dang
thét trai binh
thuong

Téc do
khudn hinh
thap hon M-
mode
Chico
gia tri néu
hinh  dang
that trai binh
thuong

Viung mom
thuong  bi
rdt ngan
Puong vién
noi mac
khéng rd
Khong thiy
su bién dang
hinh thé that
khéng quan
sat duoc
trén mat cit
2 budng va
4 budng tur
mom

Viung mom
thuong  bi
rdt ngan

Phu thudc
nhiéu  vao
gia dinh



Stre cing toan bo
theo chiéu doc
Gia tri dinh cua
suc cang trén siéu
am danh dau 2D
(%)

Siéu am 3D

R4t co it
khi cura s
siéu am han
ché

Gia tri thé
tich do
dugc  gan
véi két qua
chup cong
huong tur

Khéng c¢o
gia dinh vé
hinh thé
that

Khong bi
anh huong
boi sy rat
ngan

Chinh  xac
va dé dang
thuc  hién
lai hon
nhirng
phuong
phap khac
Khéng phu
thuoc goc
La thong sb
hira hen c6
gia tri

hinh thé that

Bing chimng
lam sang
trén  nguoi

binh thuong
con it

C6 nhiing
nhuoc diém
tuong tu Cac
phuong
phap & trén
Vung  day
that trai bi
mo VoI qua
nhidu  can
am

Do phén giai
vé thoi gian
thip hon

it co so dir
liéu trén
nguoi  binh
thuong hon
Chéat luong
hinh anh
phu thudc

Phu thudc
vao nha
cung cap



1.3.  Gia trj tham chiéu binh thwong trén siéu am 2D.

Dir liéu duoc rat ra tir bay nghién ctu, bao gém Asklepios (nim 0 va
nam 10) ’ Flemengho® , CARDIA5 va CARDIA25% Padua 3D Echo Normal
10 va Normal Reference Ranges for Echocardiography study %12 dé thu dugc
gia tri tham chiéu binh thuong cta thm that trai va tim nhi trai (xem muc 10).
Tat ca cac két qua siéu &m nay déu khdng st dung chat can am. Tat ca céac doi
tugng déu dugc thdng ké tudi, gisi tinh, dan toc, chiéu cao, va can ning. Dé
dam bao két qua thu duoc 1a ciia nguoi binh thuong, nghién cau loai trir bat
ky d6i tuong nao c6 mot trong nhitng tiéu chuan sau day: huyét ap tam thu >
140 mm Hg, huyét ap tam truong > 80 mmHg, tién su ting huyét 4p dang
diéu tri bang thudc, tiéu duong, giam dung nap glucose khi d6i > 100 mg /
dL, chi s6 khéi co thé > 30 kg /m?, creatinine> 1,3 mg / dL, muc loc cau than
udc tinh < 60mL/phat/1.73m?, cholesterol toan phan > 240mg / dL, LDL —
cholesterol > 130 mg/dL, triglycerides toan phan > 150 mg/dL. Phan Phu luc
trinh bay cac phan tich thong ké chi tiét. Vi muc tiéu cua cac nghién ciu khac
nhau, khéng phai tat ca cac két qua siéu &m tim déu sin cd trong bo co so dir
liéu. Phu bang 1 tém tit co so dit liéu cho ting nhom do ludng va dic tinh co
ban caa chung.

Bang 2 chi ra cac gia tri kich thudc va chic ning that trai binh thuong
trén siéu &m, phan theo gidi tinh, trong khi Phu bang 2 cung cip sb liéu mo
rong cua cung cac théng s, do tir cAc mat cat siéu &m khac nhau, déng thoi
théng ké ca sd luong dbi tuong tham gia nghién cau. Cac ngudng binh
thuong va cac két qua dua vao su dong thuan caa kich thudéc, thé tich, phan sé
tbng mau va khéi luong co that trai duoc liét ké trong Phu bang 3. Phan tich
da bién cho thay tudi, gisi, va BSA cd anh huong doc 1ap vai thé tich cudi
tam thu va cudi tam truong ctia thét trai. Phyu bang 4 chi ra cac két qua tuyét
dbi va két qua chuan hoa theo BSA chia theo gigi va nhdm tudi.

Chung toc 1a mot yéu té quan trong, két qua phan tich theo chang toc
va giéi tinh dugc trinh bay trong Phu bang 5. Phan tich hdi quy dua ra cac
biéu d6 kich thudc that trai so véi BSA, hoic thé tich thét trai chuan theo
BSA s0 vai tudi (Hinh 1,2). Ngoai ra con c6 biéu d6 vé cac sd do that trai
tuyét d6i so véi tudi (Hinh phu 1,2), va BSA (Hinh phu 3,4) (xem Phu luc).

1.4. Gia tri tham chiéu binh thwong trén siéu am 3D



Bang 3 tom tit cac thong s6 siéu 4m 3D trén ngudi binh thuong trong
mot sb nghién ctu'®. Su da dang cua céc két qua co thé do nhitng khac biét vé
quan thé nghién ctu, may siéu am, phan mém phan tich ciing nhu k¥ thuat do.
Néu chat luong hinh anh tét, siéu am 3D c6 do chinh xac twong dwong Vi
cong huong tir hat nhan, mac du gid tri thé tich that trai do bang siéu &m cé xu
huéng thap hon ©.

Theo mét nghién ctru vé anh huong caa chung toc 18n thé tich that trai,
thé tich that trai do bang siéu am 3D cua ngudi géc Chau A thap hon nguoi
Chéu Au da trang, nhung khong c6 sy khéc biét vé EF 4. Hau hét cac nghién
clru siéu am tim 3D déu cho thay giita tudi va thé tich that trai chi c6 mdi
tuong quan ty 1é nghich yéu, trong khi EF khong thay d6i dang ké theo tudi
101516 K&t qua ndy ciling tuong tu VOi cac nghién ctu bang cong huong tir hat
nhan'"!8. Trén co s& CAc gid tri trung binh cong cua ba nghién cau®%%, thé
tich that trai do bang siéu &m 3D 16n hon so vé6i siéu &m 2D. Giéi han trén cua
CAc Qi tri binh thudng twong tmg nhu sau: EDV =79 mL / m? & nam gidi va
71 mL / m? & phu nit, ESV = 32 mL / m2 & nam va 28 mL / m2 & nit. Can
phai c6 mot nghién ciu 16n, trong mot quan thé da dang, dé tim ra cac gia tri
binh thuwong trén siéu &m 3D cho cac chang toc khac nhau.

Khuyén céo: Thé tich that trai trén siéu &m 2D duoc khuyén céo danh
gid bang phuong phap Simpson. Tai nhitng trung tdm c6 kinh nghiém lam
siéu am 3D, nén danh gia thé tich tht trai bang ky thuat 3D, néu chat luong
hinh anh cho phép. Khuyén cao lugng gia cac kich thudc budng that trai dudi
huéng dan cua siéu am 2D. Céc két qua can duoc hiéu chinh theo BSA. Gi
tri tham chiéu chung trén siéu am 2D cua thé tich cudi tim truong that trai
(EDV) 1a 74 mL / m? & nam, 61 mL / m? ¢ nit; caa thé tich cudi tm thu that
trai (ESV) la 31 mL/m?2 & nam, 24 mL / m? & nit.

2. Chire niing tam thu that trai toan b

Chtrc nang tam thu thét trai toan bo thuong dugc tinh bang hiéu sé gitra
gia tri cudi tam truong va cudi tim thu do trén siéu &m mot binh dién, 2D
hodc 3D, sau d6 chia cho gia tri cudi tAm trwong that trai. Thi cudi tam truong
dugc xac dinh 1a thoi diém dau tién sau khi van hai 14 déng, hoic thoi diém
trong chu chuyén tim ma kich thugc va thé tich that tri Ion nhat. Thi cudi
tam thu dugc xac dinh 12 thoi diém dau tién sau khi van dong mach chu déng,



hoic thoi diém trong chu chuyén tim ma kich thudc va thé tich that trai nho
nhat. Véi nguoi ¢6 nhip tim déu, danh gia thoi gian déng, mé van bang siéu
am kiéu M, siéu am Doppler xung hoic lién tuc gitp xac dinh chinh xac cac
khoang thoi gian hoat dong cua tam that.
2.1. Chi s6 co ngan sei co

Chi s6 co ngan soi co duoc do tir siéu am kiéu M véi hudng dan cua
2D, hoic tét hon 1a do truc tiép tir cac thdng sb trén siéu 4m 2D. Panh gia
chtrc nang thét trai toan bo theo phuong phap nay s& khéng chinh xéc trong
truong hop ¢6 rdi loan van dong ving do bénh Iy mach vanh hoic réi loan
dan truyén. Vé6i nhitng bénh nhén tang huyét ap khdng bién chang, béo phi,
bénh van tim, kha hiém gap réi loan van dong ving néu nhu khong c6 nhdi
mau co tim dang ké, vi vay nhiing thong sé néi trén c6 ¥ nghia trong thuc
hanh 1am sang?. O bénh nhan co kich thudc ving day that trai binh thuong,
nhung vung giita hoic mom gidn, thi thé tich that trai cd gi4 tri hon 1a cac
thong s6 do ludng tai ving day that trai.
2.2. EF
Cong thic tinh phan suat tong mau (EF) tir EDV va ESV nhu sau:

EF = (EDV - ESV) / EDV

Cac thé tich that trai dugc do bang siéu am 2D hoic 3D (phan 1.2). Phuong
phap Simpson stra doi dugc khuyén céo &p dung dé danh gia phan suit tong
mau that trai trén siéu am 2D. Bang 4 liét k& phan sut tong mau do bang
phonwg phép nay, bao gom cac gia tri binh thuong va céc gia tri ngudng cua
ting gigi dua vao su dong thuan. O nhitng bénh nhan cé chat lugng hinh anh
tét, danh gia EF bang siéu &m 3D cho két qua chinh xac, c6 thé lap lai nhiéu
lan, va duoc khuyén &p dung néu san sang va thuan tién. 610.1516.19.20



Bang 2: C4c gia tri binh thwong theo giéi tinh, vé kich thwéc va chike ning thit trai
trén siéu am 2D

Thong s6 Nam gi6i Nt giéi
X+SD 2-SD X+SD 2-SD

Puwong kinh thit trai

Tam trwong (mm) 502+41 420-584 450%x3.6 37.8-522

Tam thu (mm) 32437 250-398 282x33 21.6-34.8
Thé tich that trai (2 binh dién)

EDV (ml) 106422  62-150  76+15 46— 106

ESV (ml) 41+ 10 21-61 28+7  14-42
Thé tich thét trai chinh theo BSA

EDV (ml/m?) 54 +10 3474 45+8  29-61

ESV (mlim?) 21+5 11-31 16 +4 8- 24
EF (2 binh dién) 62+5 52— 72 64+5  54-74

2.3. Sirc cing toan b that trai theo chiéu doc (GLS)
Strc cang Lagrange duoc dinh nghia 13 su thay doi do dai theo mot huéng
nhit dinh, so vé&i chiéu dai co s& (ND: mét sé tac gid dung tir “bién dang”
thay cho tur ““sizc cang”).
Strain (%) = (L - Lo)/Lo

Trong d6 L, 1a chiéu dai tai thoi diém t, va Lo 1 chiéu dai ban dau tai thoi
diém 0. GLS la théng sb danh gia chirc nang tam thu thét tréi toan bo dya vao
ste cang duogc sir dung phd bién nhat, va duoc do bang siéu am danh dau mo
(SLE) 2224 (Bang 1). Trén siéu 4m 2D, dinh GLS md ta sy thay do do dai
tuong dbi cua co tim gitra thi cudi tam truong va cudi tam thu:

GLS (%) = (MLs — MLd)/MLd
Trong d¢6 ML la chiéu dai co tim & cudi tam thu (MLs) va cubi tim truong
(MLd). Vi MLs nhé hon MLd, GLS dinh c6 gia tri am. Tinh chat &m cua GLS
c6 thé dan téi sy nham 13n khi mo ta su tang hay giam cua stc cing. Dé tranh
hiéu nham, tat ca cac thong sé tham chiéu vé ting hay giam stc cing duoc
khuyén céo so sanh véi véi gid tri tuyét ddi cua sire cang.
Sau khi t6i wu hoa chit lwgng hinh anh, mé rong téi da toc o6 khudn hinh,
giam tdi thiéu su co ngan dé 1am giam sai sd, tién hanh do GLS trén 3 mat cit
chuan tir mém, va Iy trung binh?.Mit cit truc doc tir mom duoc sir dung dau



tién dé quan sat van dong mach chu déng. Khong nén tinh GLS néu k§ thuat
danh dau theo vung tir hai doan co tim tré 1én khong dat chat luong téi uu
trén cling mot mit cit. Trong trudng hop ndy chirc ning that trai theo chiéu
doc c6 thé danh gia bang nhirng chi sé khac nhu su dich chuyén vong van hai
la trong thi tdm thu, hay véan téc dinh tai vong van hai 14 do bang siéu am
Doppler mé co tim (s’).

C6 nhitng dinh nghia ddng thoi 1am co so cho viéc tinh todn GLS s
dung phuong phéap bién dang ndi mac co tim, thanh giira hoac trung binh.?
Khuyén cao nay tranh dua ra nhitng huéng dan lya chon, ma dé nghi tuan thi
cac tiéu chuan chung caa Hoi siéu am Hoa Ky va Hoi hinh anh tim mach
Chéu Au, ciing nhu cua nha san xuat.*?® Vi su khéc biét giira cac nha san
Xuat, cac phan mém, sy phu thudc vao tudi va cac diéu kién tai, viéc danh gia
lien tiép GLS ¢ mdi bénh nhan nén duoc thuc hién trén cing mot may siéu
am, sir dung cing mot phan mém.

GLS do tai thanh giira thét trai nhan dugc nhiéu sy ang ho nhat tir co s¢
dir liéu hién tai. Mat d0 bang chimg 1am sang it hon so voi phan suét tong
mau that trai, GLS thanh gitra ciing di chirmg minh duoc d tin cay cao, ¢ thé
thue hién nhiéu 1an trong mot sé nghién cau?’, déng thoi cé gié tri tién luong
ngady cang ting & cac bénh nhan khong chon loc, dé danh gia chirc ning that
trai khi nghi?®?, hoic dy béo chuc ning that trai sau phau thuat ¢ bénh nhan
bénh van tim 3032,



Puong kinh cudi tAm trwong thit trai trén mat cat truc doc canh tc
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Hinh 1: Déi voi nam gidi (tréi) va phu nir (phai), cac khoang tin cay 95% cho cac két qua
do nhu sau: cac duong kinh cudi tim truong trén mit cat truc doc canh tc, theo BSA (trén
cuing), cac duong kinh cudi tam treong trén mat cit 4 budng tir mom hiéu chinh theo BSA
va tudi (o giira), va cac duong kinh cudi tim treong ¢ 2 binh dién hiéu chinh theo BSA va
tudi (dudi cung). Vi du, két qua do duong kinh cudi tim truong that trai hiéu chinh theo
BSA & & mot phu nir 40 tudi binh thudng c6 gid tri tir 30 dén 78 mL/m?.



Puwong kinh cudi tam thu that trai trén mit cét truc doc canh ic
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Hinh 2: Di v&i nam gidi (trai) va phu nit (phai), cac khoang tin cy 95% cho cac két qua
do nhu sau: cac duong kinh cudi tam thu trén mit cét truc doc canh trc, theo BSA (trén
cung), cac duong kinh cubi tam tthu trén mat cit 4 budng tir mém hiéu chinh theo BSA va
tudi (¢ gitra), va cac duong kinh cudi tam thu ¢ 2 binh dién hiéu chinh theo BSA va tudi

(dudi cung).



2.4. Gia tri tham chiéu binh thwong

Gia tri tham chiéu binh thuong caa phan suat tong mau that trai do
bang siéu am 2D da duoc cap nhat trén co so cac nghién ctu cong dong (Phan
1.3). Théng tin chi tiét c6 thé tim trong Bang 2,4 va Phu bang 2-5 (xem Phu
luc). EF khdng bi anh hudéng bai gidi, tudi, trong lugng co thé, dugc chuan
hoa theo BSA. Gia tri EF binh thuong theo phuwong phap Simpson la 63+5%.
Vi vay, EF trong gidi han tir 53% tdi 73% duogc coi la binh thuong ¢ nguoi
trén 20 tudi. Cac bdo céo gan day ciing ghi nhan gia tri EF binh thuong do
bang siéu &m 3D & cac nhdm chung toc khac nhau (Bang 3).

Céc gid tri GLS binh thuong phu thudc vao cach xac dinh vi tri do trén

co tim, loai may siéu am, phién ban phan mém duoc st dung, vi vay két qua
cdng b cd nhiing khac biét dang ké 273233, Ban khuyén co nay khong dua ra
gia tri tham chiéu binh thuong c6 tinh théng nhat, vi sy khac biét gitra cac nha
cung cap, hay cac goi phan mém van con quéa 16n. Mot sé6 hudng dan chap
thuan GLS dinh thay di trong gigi han — 20% duogc coi 1a binh thuong ¢
nguoi khoe manh. Mot s6 nghién ciu gan ddy cong bd gid tri binh thuong
thap hon (Phu bang 6 trong phan Phu luc). Cé bing ching chi ra GLS cua phu
nit ¢ gia tri tuyét ddi cao hon mot chit so véi nam gidi, va gia tri stic cing
giam theo tudi®?3*. Néu duoc do boi ciing mot nhém, bang mét phuong phép,
st dung cting phan mém, GLS 1a théng sé rat nhay va co gia tri trong theo dbi
lau dai.
Khuyén céo. Céch tinh phan suat tong mau EF trén siéu &m 2D hoac 3D dua
vao EDV va ESV, duoc khuyén cdo sir dung thuong quy dé danh gia chuc
nang tam thu that trai. EFs < 52% d6i v&i nam gidi va < 54% ddi voi phy nix
goi ¥ chirc nang tam thu that trai giam. Stc cing toan bo that trai theo chiéu
doc do bang siéu am danh dau mé 2D c6 thé thuc hién nhiéu lan, 1a théng sb
cé gi& tri tién lugng trong thuc hanh 1dm sang so véi EF, tuy nhién con phu
thudc vao loai may va phan mém sir dung dé do dac. GLS dinh trong khoang -
20% dugc coi 1a binh thuong & nguoi khoe manh, con stic cang thap hon gia
tri tuyét ddi ndi trén, goi y tinh trang bénh ly.



Bing 3: Céc thong s6 that trai binh thwong do trén siéu &m 3D
Aune va cs Fukuda va Chahalvacs. (2012) Muraru va

(2010) cs (2012) cs.(2013)
6 lwgng (n) 166 410 978 226
Chiing téc Bic Au Nhat Ban 51% Chau Au da Chau Au da
tring, 49% Chau A tring
g6c An

EDVi(mL/m2)

Nam, TB (LLN,ULN) 66(46,86) 50 (26,74)  Trang:49 (31,67); 63 (41, 85)
An: 41(23,59)

Nir, TB (LLN,ULN) 58 (42,74) 46 (28,64)  Trang:42 (26,58); 56 (40,78)
An: 39(23,55)

ESVi (mL/m2)

Nam, TB (LLN,ULN) 29 (17,41)  19(9,29)  Trang:19 (9,29); 24 (14,34)
An: 16 (6,26)

Nir, TB (LLN,ULN)  23(13,33) 17(9,25)  Tring:16 (8, 24); 20 (12,28)
An: 15 (7, 23)

EF (%)

Nam, TB (LLN,ULN) 57(49,65) 61(53,69) Tring: 61(49,73); 62 (54, 70)
An: 62 (52, 72)

Nir, TB (LLN,ULN)  61(49,73) 63(55,71) Tring:62 (52,72); 65 (5, 73)
An: 62 (52, 72)

Cha thich: EDVi: Chi sé thé tich cudi tam trwong; ESVi: Chi sé thé tich cudi tam thu;

LLN: Giéi han thdp ciia binh thiong; ULN: Giéi han cao ciia binh thuwong, TB: trung binh

Bang 4: Gia tri tham chiéu binh thwdng, va cac ngudng bat thwong caa thé tich nhi
trai, va phan suit tong mau thit trai (EF) trén siéu am 2D
Nam gidi Phu nir
Binh  Bat Bat Bit  Binh  Bit Bat Bat
thuong thuong thuong thuong thuong thuong thuong thuong

nhe  trung  trdm nhe  trung  trdm
binh  trong binh  trong
EF (%) 52-72 41-51 30-40 <30 54 -74 41-53 30-40 <30

Thé tic}l nhitrai 16-34 35-41 42-48 >48 16-34 35-41 42-48 >48
I6n nhat, theo
BSA (mL/m?)



3. Chire niing that trai theo tirng viing

T4t ca cdc mé hinh: M6 hinh 16 va 17 Chi mdé hinh 18

1. Trudc day 7. Trudc gitra vung: vung

2. Trudc vach day 8.Trudc vach gitra 13.Truéc mom 13.Truéc moém

3.Dudi vach day 9.Dudi vach gitra 14.Vach mom 14.Trudc vach mom

4.Dudi day 10.Dudi gitra 15.Du6i mom 15.Du6i vach mom

5.Dudi bén day 11.Dudi bén gitra 16.B&n mom 16.Dudi mom

6.Trudc bén day 12.Trudc bén gitra Chi mdé hinh 17 17.Du6i vach mom
vung 18.Trudc bén mom
17. Mom

Hinh 3: So d6 cia cac md hinh phan viing that trai khac nhau: md hinh 16 ving (trai), %
md hinh 17 ving (¢ giira), % va mo hinh 18 viing (bén phai). Trong tat ca cac so do, vong
ngoai thé hién cac ving & day, vong giita thé hién cac ving & muac co nhu giira, va vong
trong tuong trung cho ving & xa. Vi tri dinh phia truéc cua thanh tu do that phai vao that
trai xac dinh ranh gigi gitra cac ving trude va vung trudc vach. Tir vi tri nay, co tim bi chia
thanh 6 viing bang nhau, theo géc 60°. Trong md hinh 16 va 17 viing, ving mom duoc chia
thanh 4 phan bang nhau theo g6c 90°. Trong mé hinh 17 doan, & gitra “mit bo” dugc bd
sung vung “dinh caa mém tim” (Theo Voigt va cs®4).

3.1. Pinh khu tam thdt trai theo viing

Pé danh gia chic niang ting ving, tam that trai duoc chia thanh céac
vung khac nhau. So @6 phan ving thanh that trai phan anh ving cap méu cua
do6ng mach vanh, cho phép chuan hda su lién hé giira siéu &m véi cac phuong
tién chan doan hinh anh khac (Hinh 3). Mé hinh phan chia that trai lam 17
vung dugc s dung phd bién nhat. Bat dau tir diém ndi vach lién that phia
trudc vai thanh tu do cua thm that phai, di nguoc chiéu kim dong ho, cac doan
day va gitra that trai dugc phan thanh vung trude vach, dudi vach, dudi, dudi
bén, trudc bén, va vung truéc. Mom tim dugc chia lam nam vung: vach,
dudi, bén, trudc mom, va “dinh méom” 13 ving co tim & vj tri két thic cua
budng that trai (Hinh 3 va 4)%. M6 hinh 17 vung c6 thé duoc &p dung trong
cac nghién ctu vé tudi mau co tim, hodc dé so sanh cac phuong phap chan
doan hinh anh khac nhau nhu chup cit 16p xa hinh don dong, chup cét 16p xa



hinh positron va cong huong tir hat nhan. Hinh 5 chi ra so do tudi mau co tim
ctiia ba dong mach vanh chinh. Khi sir dung mé hinh nay dé danh gia van
dong thanh hoac sure cang tirng vung, thi vung thir 17 (dinh mém) khong duoc
tinh dén.

Mot s6 mo hinh phan ving khac duoc sir dung: M6 hinh 16 ving phan
chia toan bd mom tim lam 4 vung (vach, dudi, bén, trudc; Hinh 3 bén tréi).
Hoac md hinh 18 vang, phan chia mém tim lam 6 vung, twong tu nhu voi
phan day va giita that trai (Hinh 3 bén phai), tuy don gian nhung hoi chia nhé
qua mirc viing co tim & xa khi tinh diém.

Tat ca cac phan ving déu c6 thé quan sat dugc bang siéu &m 2D. Thong
thuong, mat cat 2 budng, va mat cat truc doc tir mom giao véi mat cat 4
budng & goc 53°, 129°, 37 cho phép danh gia toan bo trung tam cua tat ca cac
viing tir ctra sO tai mom tim, bat ké 1a 4p dung md hinh ndo. Cho du ton tai
mot sé bién thé trong twdi mau mach vanh, cac phan ving co tim do 3 dong
mach vanh chinh chi phéi (Hinh 5) %.
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Hinh 4 Binh huéng cua 4 budng tir mém tim (A4C), 2 budng tir mém (A2C), va truc doc
tr mém (ALX) lién quan dén sy phan bé kiéu “mét bd” cua cac vang that trai (giita). Cac
hinh phia trén hién thi hinh anh thuc cua tim, con cac so d6 phia dudi mé ta cac phan ving
that trai trong mdi mit cit.

3.2. Pdnh gid bang mit

Trén siéu &m, chirc nang tirng ving co tim dugc danh gia dya vao quan
sat sy day lén cua thanh tim, va van dong noi mac cua tirng ving co tim. Can
tap trung phan tich sy bién dang ting viing (day 18n, co ngén lai), vi van dong
co tim c6 thé duoc tao ra bai sy dich chuyén cua ving 1an can hoic toan bo
that tréi,. Tuy nhién su bién dang nay ciing c6 thé 1a thu dong, va do d6 khong
phai lic nao ciling phan anh chinh xac su co co tim.

MJi viing van dong dugc khuyén céo phan tich riéng ré & nhiéu mat
cat. Chi sb van dong ving 1a mot phuong phap ban dinh lugng, duoc tinh
bang trung binh cong diém van dong cua tat ca cac ving dugc phan tich. Hé
théng tinh diém nhu sau: (1) binh thuong hoic ting dong, (2) giam dong (do



day giam), (3) khéng van dong (co tim khong day 1én hoac day khong dang
ké, vi du seo co tim) va (4) van dong nghich thuong (méng hoac dudi trong
thi tAm thu, nhu tredng hop phinh vach). Phinh véach tam that 12 mot truong
hop thay doi vé hinh thai, biéu hién su gidn va mong khu tra (tai cau trdc),
cling véi su vo dong hay van dong nghich thuong trong thi tdm thu 8. Nguoc
lai v&i nhitng khuyén cdo trude do 2, khuyén céo 1an nay khong nhat tri dat
ra mot thang diém van dong ving riéng cho truong hop phinh véch.
3.3. Védn dpng viing co tim trong nhéi mau va thiéu mau cuc b

TUy vao du trit mach vanh theo ving, siéu &m tim gang suc cd thé phat
hién dugc tinh trang hep ¥ nghia dong mach vanh, trén co s¢ khao sat rdi loan
van dong viing cac thanh tim. Seo co tim c6 thé gay réi loan van dong viing ¢
cac mic do khac nhau. Siéu am tim c6 thé danh gia khong dung muc (qué cao
hodc qua thap) s6 luong ving co tim bi thiéu méu cuc bo hoic nhdi mau vi
con phu thudc vao hoat dong cua cac ving co tim 1an can, cac diéu kién tai,
va tinh trang do co tim®. Trong siéu am tim gang stc, chat lugng danh gia réi
loan van dong viing co thé dugc cai thién bing cach sir dung cng nghé s so
sanh cung lac va dong bo hinh anh van dong cua co tim & trang thai nghi va
trong lGc gang suc .

Bl rcs [ Rcaorcx

CJiao B8 iaporex

Blcx BErcaorLap
Hinh 5: Phan b viing cdp mau cia dong mach vanh phai (RCA), dong mach lién thét
trude (LAD), dong mach mii (Cx). Giai phau mach vanh co thé khac nhau gitra cac bénh
nhan. Sy cip méu cia dong mach vanh cho mét sé ving ciing khac nhau.




3.4. Réi loan vin dpng viing trong truomng hep khdng cé bénh Iy mach vanh
R4i loan van dong ving co thé gap trong nhiéu bénh Iy khac ngoai
bénh mach vanh, nhu viém co tim, sarcoidosis, bénh co tim do stress
(takotsubo). Véan dong bat thuong caa vach lién that ¢d thé xuat hién sau phau
thuat tim, trong bloc nhanh trai, tao nhip mom that phai, suy chirc ning thét
phai do quéa tai thé tich hoic &p luc. Ngoai ra, mot sb tinh trang cham dan
truyén cé thé 1am réi loan van dong ving khu trd ma khdng c6 réi loan chic
nang tim. Nguyén nhan 1a do trinh ty hoat dong bat thudng cua co tim dan
dén su khong dong nhat cua cac diéu kién tai va tai cau trdc % Ly tuong 1a
nén moé ta trinh tu hoat hda va van dong co tim theo thoi gian. Cac kiéu
chuyén dong dic trung xuat phat tir trinh tu hoat dong bat thuong nhu nay 1én
cua vach lién that (“beaking”,”flash™) hay van dong bén mom thi tam thu
(“apical rocking”) cting nén dugc ghi nhan 424,
3.5. Lwong gia vdn déng viing co tim bang siéu am Doppler va STE

Hién nay, siéu &m Doppler md hoic siéu 4m danh diu mé co tim duoc
sir dung dé luong gia chirc ning ting ving co tim “#8, Ca hai k§ thuat déu
cung cap di liéu co thé so sanh dugc, mic di Doppler md phu thudc vao goc
va c6 xu hudng danh gia thap hon thuc té nhiing ving co tim chuyén dong
khdng song song vaéi chum tia siéu &m. Nhiing théng sé pho bién duge danh
gia bao gém van tdc, kiéu van dong, su bién dang va toc do bién dang. Vi van
tdc va chuyén dong duoc do c6 lién quan dén dau do, két qua do co6 thé bi anh
huong bai sy dudi va van dong toan bd cua co tim. Do vay, cac thdng sé vé
su bién dang nhu strc cang, va toc do cang dugc khuyén st dung hon.

Thong sé bién dang co tim duoc st dung phd bién nhat 1 stc cing
theo chiéu doc trong thi tdm thu. Twong tu nhu stc cing toan bd, vai cong
nghé hién tai, cac thdng sé do bién dang ting ving c6 thé rat khac biét vé
bién d9, phu thudc vao vung co tim dugc tham do, phuong phap do, nha san
Xuit va cach xac dinh citra s6 siéu am. Vi vay khuyén cdo nay khong dua ra
gia tri tham chiéu binh thudng ma cho doi két qua cong bd trong cac tai liéu
d6ng thuan sap téi cia ASE va EACVI 225,

Nhitng thay doi dic trung cua sy bién dang co tim theo thoi gian khong
phu thudc vao cudng do bién dang va ciing c6 thé dugce danh gia. Hoat dong



rdt ngan theo chiéu doc hay su day 1én theo chiéu chu vi cua sgi co tim sau
khi van van dong mach chu dong (su day 1én hoic rit ngan sau tam thu doi
khi duoc goi 12 van dong muon), > 20% thoi gian bién dang toan bo trong mot
chu chuyén tim 1a ddu hiéu hang dinh vé sy khong thuan nhat caa chic ning
van dong theo ving (nhu thiéu mau, seo co tim) . Trén siéu &m tim gang
stc, su tién trién cua tinh trang rat ngan hau tam thu duoc coi 12 dau hiéu chi
diém cua thiéu mau cuc bo co tim *°. Gia tri cua cac théng sé bién dang ving
va dic diém sirc cing theo thoi gian trén siéu 4m danh ddu mé danh gia bang
ca siéu am 2D va 3D hién van dang duoc nghién ciru 5052,

Khuyén cdo: C6 nhiéu mé hinh phan ving co tim duoc st dung trong thuc
hanh 1am sang, nhung mé hinh 17 ving dugc khuyén cdo su dung dé danh gia
tudi mau co tim bang siéu 4m va cac phuong phap chan doan hinh anh khéc.
M6 hinh 16 ving dugc khuyén cdo sir dung trong thuc hanh 1am sang danh
gia van dong cua vach co tim, vi khong thé nhan biét duoc su dich chuyén noi
mac va day Ién caa vung dinh mém tim. Mdi ving van dong duoc phan tich
riéng ré & nhiéu mat cit véi hé théng tinh diém nhu sau: (1) binh thuong hoic
tang dong, (2) giam dong (d6 day giam), (3) khdng van dong (co tim khong
day 1én hoic day khong dang ké) va (4) van dong nghich thudng (mong hoac
dudi trong thi tam thu). Luong gia do bién dang that trai theo ving van chua
duoc dua ra trong khuyén céo nay, vi sy thiéu hut cac gié tri tham chiéu, kha
nang 13p lai con han ché, va sy khac biét giira cac nha cung cap.



Bang 5: Khuyén cao vé cac phwong phap do khdi co thét trai trén siéu am
Hinh anh siéu &m

Phwong phap do va
cac théng so

tinh

Cong thuc luy thura
ba:

Khéi that trai=
0.8x1.04x[(IVS+LVID+
PWT) 3-LVID®*+0.6¢g
IVS:Véch lién that.
LVID:BPuong kinh trong
PWT:D¢ day thanh dudi
bén

Cach do duong kinh
trong that trai duoc
thuc hién trén mat cat
canh uc, vubng goc
Vi truc doc that tréi
va & mac dau mat van
hai 1a. Phuong phap
M-mode c6 thé thuc
hién trén mat cat truc
ngan hoic truc doc
canh uc. T4t ca cac
thong sb déu do & thi

cudi tAm truong.

Phuong phap 2D

Phwong phap tuyén  Phuong phap M-mode

Lgi ich

Nhanh, dugc
su dung rong
réi

C6 nhiéu di
liéu da duoc
cong bo

Chi ra gia tri
tién luong

Po chinh xac
néu hinh thé
that trai binh
thuong (VD
tang huyét ap,
hep chu)

Dé dang sang
loc véi quan
thé 16n

Han ché

Dua trén gia
dinh rang
that trai 1a
hinh elip dai
cé ty 1€ truc
doc/truc
ngin la 2:1
va phi dai
ddng tam

Huéng
chum tia
siéu am co
thé léch truc

Boi cac
phép do
chiéu dai
duoc luy
thira ba nén
tham chi
mot sai s6
nho khi do
duong kinh
hodc d6 day
cling anh
huéng dén
do chinh xac
Ué4c tinh
qua muc
khdi that tréi

Khéng chinh
xac khi co
phi dai léch
tam, gidn
that tréi va
cac bénh ly
lam thay doi
khu tra do
day thanh
tim

Dua trén
hinh thai gia
dinh chung
nhu trong
M-mode
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Tao thuan
cho dinh
huéng vudng
goc véi truc
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mot phan voi
hinh thé xoin
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it phu thuoc
vao hinh thé
that hon so
véi phép do
chiéu dai

C6 cac han
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phuong
phap M-
mode trong
trueong hop
hinh thai
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thuong

Anh huong
bai hinh anh
hoa hgp am
I€n tinh toan
khdi that va
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thuong van
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xac dinh.

It c6 nghién
ctru vé gia
tri binh
thuong hon
S0 Voi
phuong
phap M-
mode

Yéu cau
chat luogng
hinh anh tét
va chi do
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Xac trén truc
ngan canh
uc ( khéng
coO cac mat
phang
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dién tich cat ngang
trén truc ngan canh wc
& muc co nhua (hinh
trén, mau xanh la cay)
Vo1 quy udc co nhi
dugc coi 1a mot phan
cua budng that tréi.
Bén kinh truc ngan
duoc tinh nhu sau:

faz

b"v" -

Vi vay, do day trung
binh t duoc tinh bang:

Va dién tich cit ngang
Cua co tim trén truc
ngan (Am) la

Am = Al- A2

Khéi co that trai duoc
tinh tir cac duong kinh
dai nhét cua chiéu dai
that di & mac mat
phang truc ngén tién
dén day tim (d)va
mom tim (a).

Cha giai: a - khoang
cach tir truc nho dén
noi tam mac & mom
tim; b - ban kinh that
trai nho; d - khoang
cach tir truc nho dén
mit phang van céi l&;
t- d6 day trung binh.
Khdi that trai= ( Thé
tich do tai vung ngoai
tam mac - thé tich do

dao dong
nhiéu

It dir liéu
cong bd vé
gi& tri binh
thuong

Dit liéu vé
tién luong
con han ché



tai vung ndi tdm mac).
1.05 = Thé tich co
tim.1.05
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am 3D tiep khong nghién cuu

can gia vé gia tri
dinh hinh binh
thé thatva  thuong
anh huéng e Phu thudc
phi dai co vao chat
tim luong hinh

e Chinh xac anh
hon e Can su hop
phuong tac cua
phap chiéu bénh nhan
dai hoac
2D

e COthé lap
lai nhiéu
lan

e Phét hién
t6t hon
nhiing thay
doi nho &
cung mot
bénh nhan.

4. Khéi co that trai

Khéi luong co that trai 13 yéu té nguy co quan trong dong thoi ciing 1a
yéu tb tién lugng manh cac bién cé tim mach 52%5. Khéi co that trai c6 thé do
ludng hiéu qua trén ca siéu am tim M- Mode, 2D, 3D (Bang 5). Tat ca céac
thong sé nén do dac vao cubi thi tim truong (thoi diém ngay trude khi van hai
14 d6ng hoic thoi diém thu duoc duong Kinh hodc thé tich that trai 16n nhat
trong chu chuyén tim). Cac thdng sé vé kich thudc nhu duong kinh that trai,
d6 day thanh that do trén siéu &m M- Mode hay 2D, thng qua cac cong thuc
hinh hoc dé tinh thé tich that trai, trong khi siéu am 3D c6 thé do truc tiép chi
sb nay. Sau dé, thé tich dugc chuyén thanh khéi co thét tri nhd nhan véi ty
trong co tim (gia tri nay vao khoang 1.05 g/mL).

Khi toan bo that trai duoc do trén siéu am 2D, ¢6 thé &p dung phuong
phap dién tich - chiéu dai hoiac phuong phap Simpson dé do khdi co thét trai.



MOi ki thuat ndy déu c6 cac uu, nhuoc diém va gia tri trong nhiing tinh hudng
cu thé (Bang 5).

Dé do luong khdi that trai trén mot bénh nhan theo thoi gian, dic biét
khi ¢ bénh tim, k§ thuat danh gia trén siéu &m 2D c6 wu diém hon so véi ki
thuat st dung duong kinh dai , nhung thuc té lai c6 it nghién cau vé gia tri
tién luong cua khoi that trai 4p dung ki thuat nay hon. Khac véi k§ thuat
duong kinh dai hay M mode, ky thuat do trén siéu 4m 2 D c6 thé bao phi toan
bo tAm that va tinh toan dugc nhitng thay doi kich thudc that trai xuét hién
doc theo truc doc cua budng tim. Biéu nay hét sicc quan trong vi nhiing thay
d6i vé hinh hoc cua that trai rat da dang trong cac bénh ly tim mach.

Tuy nhién, khi can sang loc hoic nghién ciu trén quan thé 16n, ky thuat
M-mode c6 nhiéu vu diém: don gian, nhanh chéng, it sai s6 khi do nhiéu lan.
Nhiéu bang chiing 1am sang d ang ho tinh chinh xéac caa ky thuat do nay, va
hau hét nghién ctru lién quan dén gia tri tién lugng cua khéi that trai déu su
dung ky thuat M-mode 5. Mic du vay, ciing ton tai mot sé y kién trai chiéu.
Trudc tién 12 viéc do chiéu day thanh that va duong kinh that trai cé that su
vubng gdc véi truc doc cua that trai khong. Vi vy, ki thuat M-mode hudng
dan bai 2D hoac cac thdng sé do trén 2D dugc uu tién hon so voi Ky thuat M-
mode don ddc. Thu hai, cong thuc da hiéu chinh chi ra khoang 20% truong
hop bi do qua marc trong cac nghién ctu gbc vé ki thuat M-mode. Vi cac
thong s do truc tiép cac thanh thét trén siéu &m 2D c6 thé nho hon so véi cac
thong sé do trén siéu am M-Mode, gia tri khéi that trai thu duogc tir hai ki
thuat nay khong twong dong véi nhau (Bang 5). Pay 1a 1y do ky thuat M-
Mode it dugc danh gia cao khi xac dinh gia tri ngudng trong tién lugng. Hon
nita, cdng thic st dung liy thira 3 1an gié tri chiéu dai dé tinh khéi co thét
trai, vi vay mot sai s6 rat nho vé duong kinh ciing c6 thé gay ra nhiing thay
ddi rat 16n vé két qua do khéi co that trai.

Hau hét cac nghién ctu déu chi ra nhitng khéc biét nho, khdng ching
minh dugc loi ich rd rang vé két qua do khéi co that trai khi so sanh siéu am
M-Mode dudi huéng dan cua 2D véi siéu am 2D tinh theo phuong phép dién
tich- chiéu dai hosc phuong phap Simpson trong truong hop hinh thé that
binh thudong ¥, Tuy nhién, cac nghién ctu so sanh déu khong dugc thuc hién
& ky nguyén hién tai khi da c6 nhirng tién bo vuot bac cai thién gain nhiam thu



duoc nhiing hinh anh 2D chat luong tét. Trén thuc té, cac nghién cau trén
quan thé 16n gidp khang dinh hoic xay dung lai cAc gi4 tri binh thuong cua
khdi co that trai vai hinh anh hod hop &m con han ché. 585

Siéu 4m tim 3D la phuong phap tiép can hiéu qua va dugc nhiéu nghién
ctru &p dung, vi ddy 1a phuong phap duy nhat do truc tiép thé tich tim®. Tuy
nhién, toi thoi diém hién tai, c6 kha it nghién ctru khao sat gia tri trong thuc
hanh 1am sang, tinh thuan tién, kha nang thuc hién, cling nhu gia tri tién luong
trong mdi trudng 1am sang co bién do thay doi rat 16n.5* Vi vay, co so dit liéu
hién c6 vé khdi that trai do trén siéu am 3D ¢ nguoi khoé manh chua da dé
duoc khuyén céo 1 gia tri tham chiéu binh thuong. Mat khéc, nhiing tién bo
khong nging vé do phan giai khdng gian va thoi gian caa hinh anh 3D ciing
s€ anh huong tai gia tri binh thuong, va tinh da dang cta cac phép do.

O cac bénh nhan co6 phi dai phan cao cua vach lién that, phuong phap
do dudng kinh tuyén tinh dya vao kich thudc ving day tim 1am wéc tinh qué
muc khéi co that trai thuc su, vi sy khong tuong hop cta viing véch lién that
day nhét trong phép do. Nguoc lai, phwong phap dién tich- chiéu dai st dung
duong kinh gitra that trai cho két qua thap hon gia tri caa khéi that trai thuc
su, vi phép do loai trir phan day nhat cua vach lién that. Trong truong hop co
day nhe caa phan cao vach lién that hoic phi dai léch tam, khdi co that trai khi
duoc khao sat lién tiép bang cac phuong phap nay trén ciing bénh nhan thi can
lwu v st dung mot phuong phap duy nhat cho moi lan do, va do cing mot vi
tri trén thanh tam that. Trong trudng hop cd sy khac biét vé do day thanh tim
giira cAc ving nhu trén, siéu am 3D cho két qua do chinh xac nhat.

Gia tri khdi co thét trai thay doi theo gidi, tudi, kich thudce co thé, muc
d6 béo phi, va tinh dia du cua cac ving trén thé gidi. Vi vay rat kho cé gia tri
tham chiéu chung. Khéi co that trai cao hon & nam gigi doc lap véi kich thuéc
co thé, va tang theo kich thudc co thé. Khuyén cdo nim 2005 di dua ra cac
gia tri binh thuong cua khéi that trai trong quan thé nguoi binh thuong, chu
yéu dya vao cac nghién ctu sir dung phép do chiéu dai 529, /& sau, cac
nghién ctu 16n hon ciing c6ng bd cé4c gia tri binh thuong twong tu nhu trong
khuyén céo trude d6. Vi vay, khuyén cdo nay tiép tuc st dung céc gia tri tham
chiéu cling nhu ngudng bat thuong ghi nhan tir cac khuyén céao trudc (Bang



6). Tuy nhién, can chu y dén dic diém cua quan thé nghién cau, su khac biét
vé khdi that tréi gitra cac chang toc khi xac dinh gia tri binh thuong.10:1667-69

Can phai chi s6 hoa khéi co that trai dé so sanh céc cé thé c6 kich thudc
co thé khac nhau. Mic du vay, van chua c6 su thdng nhit vé thong sé duoc st
dung dé chi s héa: chiéu cao, can nang, dién tich da. Mot s6 nghién cau cho
thay chi s6 hoa khdi co that trai theo chiéu cao luy thira 1.7, 2.13 va 2.7 ¢6 uu
diém hon so véi chi s6 hoa theo dién tich da, dac biét khi tién lugng bién ¢
xay ra & nhitng bénh nhan béo phi.®™ Tuy nhién, hau hét cac nghién ctu Ion
déu chi s6 hoa khdi co that trai theo dién tich da.

Cudi cuing, viéc tinh d6 day thanh tim twong d6i (RWT) bang cong thuc
(2x do day thanh sau that trai) / (Puong kinh trong that trai cudi thi tam
truong) cho phép phan loai mtc d6 phi dai khi that trai 1a ddng thm (RWT >
0.42) hay léch tm ( RWT < 0.42), trén co so d6 xéac dinh tinh trang tai cau
trac dong tm (Khéi co that trai binh thuong kém theo RWT tang) (Hinh 6).

Khuyén cao: Véi hinh thé that trai thong thuong, ca hai phuong phap
siéu Aam M-Mode va 2D déu c6 thé sir dung dé do khdi co that trai. Gid tri
tham chiéu binh thuong cta cic phép do nay khong thay d6i so voi céc
khuyén cdo trude va duoc chi s6 hoa theo dién tich da. Gia tri gigi han trén
ctua khéi co thit tri binh thuong theo phép do chiéu dai 1a 95 g/m? ¢ nix gidi
va 115 g/m? & nam gigi. Gia tri gigi han trén cua khdi co that trai binh thuong
theo phuwong phap 2D 1a 88 g/m? & nit gi¢i va 102 g/m? & nam gidi. Siéu am
3D la k¥ thuat duy nhét do truc tiép thé tich that trai khong phu thudc vao
hinh thé that hay su khac biét vé do day thanh tim, vi vay, 13 phuong phap
danh gia rat hta hen, nhat 1 trong nhitng trudng hop hinh thé tdm that bat
thuong, phi dai tim khong dbi xtng hoac khu trd. B co co sé dir liéu vé gia
tri gidi han trén caa khoi that trai binh thuong trén siéu am 3D, nhung VAan
chua du dé duoc khuyén céo trong thuc hanh 1am sang.



Bang 6: Gid tri binh thwong cia khéi co thit trai

Phu nir Nam gidi
Phwong phap tuyén tinh
Khéi that trai (g) 67-162 88-224
Khéi that trai/BSA(g/m2) 43-95 49 - 115
P day thanh that (cm) 0.22-0.42 0.24 -0.42
P§ day vach (cm) 0.6-0.9 0.6-1.0
Do day thanh sau (cm) 0.6-0.9 0.6-1.0
Phwong phap 2D
Khéi that trai (g) 66 — 150 96 — 200
Khéi that trai/BSA(g/m2) 44 — 88 50 - 102
Dong in ddm: Puoc khuyén céo si dung va cé gia tri nhat
2 a9 Concentric Concentric
o i: Remodeling ! Hypertrophy
ﬁ |
L
|—
§ |
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=
<
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Chi sb co thit trai (g/m?)
Hinh 6: So sanh do day thanh tim twvong d6i (RWT). Bénh nhan c6 khdi lugng co tht tréi
binh thudng c6 thé co tai ciu trac ddng tam (khdi lwong that trai binh thuong va RWT >
0.42) hoic hinh thé binh thuong (RWT < 0.42) va co thét trai binh thuong. Bénh nhan c6
khdi lwong co tht trai ting c6 thé co phi dai dong tim (RWT > 0.42) hoic léch tam (RWT
< 0.42). Céc phép do khdi luong nay dua trén phuong phap tuyén tinh

Il. TAM THAT PHAI

Tam that phai dong vai trd quan trong trong tir suat va bénh suat tim
mach. Panh gia kich thudc va chirc ning that phai kha phic tap, do dic diém
giai phau hinh ludi liém dac biét. Sy tap trung qua mac vao tam that trai, ciing
nhu két qua khéc biét gitta nhitng k§ thuat tham do khac nhau, cang 1am cho
van dé siéu &m that phai gap nhiéu kho khan va thiéu sy dong thuan. Gan day,
Hoi siéu am tim Hoa Ky phdi hop véi Hoi hinh anh tim mach Chau Au va Hoi



siéu am tim Canada, da céng bd khuyén c4o chuan hoa cac phwong phéap do
kich thuéc va chirc nang that phai & nguoi 16n ™. Phan tiép theo cua ban
khuyén cdo nay cung cap cac gia tri tham chiéu cap nhat kich thudc tdm that
phai va hau hét céc thong sé chirc nang tam thu, tAm truong that phai, ¢ thé
thay thé cho céc khuyén céo trude do.

5. Khuyén céo chung vé hrgng gia tam that phai

Tat ca cac nghién ctu 1am sang can danh gia chirc nang that phai mot
cach toan dién. Trén siéu &m, tdm that phai nén duoc khao sat ¢ nhiéu mit cit,
danh gia bang ca céac théng sb dinh tinh va dinh luong, bao gom dudng kinh
that phai va nhi phai, c4c chi so phan anh chirc nang tam thu that phai: FAV,
van téc vong van ba la trong thi tdm thu (S°), van dong vong van ba 4 trong
thi tdm thu (TAPSE), phan suat dién tich that phai (RIMP). Ngoai ra can danh
gia thém &p luc thm thu that phai, thdng qua phd Doppler van toc dong ho ba
1a va udc tinh &p luc nhi phai dua vao kich thudc va su thay d6i theo hd hap
cta tinh mach cha dudi. Néu c6 thé 1am duogc siéu &m 3D, nén b sung nhiing
chi sb khac nhu thé tich va phan sé téng mau that phai ™. Bang 7 va 9 tom tit
cac phuong phap do, ciing nhitng wu diém va han ché cua ting théng sé. Bang
8 va 10 liét ké cac gia tri tham chiéu, dudi dang tri s6 trung binh va do léch
chuan ¢ nguoi 16n binh thuong, khdng cé bénh tim hoic phdi (Phu bang 7).
Khuyén cdo nay str dung cing phuong phap véi cac khuyén cdo vé tam that
phai trudc day, theo d6 nghién ctru da phan tich dwoc ap dung cho tat ca cac
thong sb.

Khong phai tit ca cac gia tri duoc khuyén cao déu gidng véi két qua
duoc cdng bé tir Khuyén cao trudc . Trén co so nhirng dit liéu méi xuat ban,
da c6 nhimg thay d6i nho vé gié tri tham chiéu cua duong kinh that phai, S’
TAPSE va RIMP, hay gia tri cua thé tich va phan sé tong mau that phai dya
trén siéu am 3D (Bang 8 va 10). Hau hét cac két qua déu khong dugc hiéu
chinh theo gidi, dién tich da, chiéu cao™ - . Vi vay, nhiing bénh nhan c6
chiéu cao, hay dién tich da qué Ion, hodc qua nho 1am két qua do vuot qué gia
tri tham chiéu, doi hoi bac sy phai chd thich rd trong bang két qua siéu am.
Mot s6 nhom ddi twong khac nhu bénh nhan tim bam sinh, hay van dong vién
cac mdn doi hoi do bén, ciing khong c6 cac gid tri tham chiéu tuong tng ™.



6. Cira s6 Doppler va hinh anh co ban

Nhitng mat cat co ban dé danh gia kich thudc that phai, chirc niang tim
thu va tdm truong that phai, ap luc that phai tdm thu bao gdom: Mat cat 4
budng tir mom tim, mat cit 4 budng tap trung vao that phai, va mat mat cat 4
budng sta doi (Hinh 7A), mit cit truc doc va truc ngan canh e, mit cit
budng nhan that phai canh c, mat cat dudi b swon ™. Trong hau hét truong
hop, mit cat dinh khu vao that phai c6 vu diém hon mat cat 4 budng tir mom
vi quan sat dugc toan bo thanh tu do caa that phai. Vi vay khuyén céo st
dung cac mat cat tap trung vao that phai, dé do dac cac gia tri cua that phai.
Hinh 7A va Bang 7 chi ra nhiing mat cat khac nhau, ciing nhu cac phuong
phap do duogc khuyén céo.
7. Po lwong thit phai
7.1. Do kich thuwéc thit phdi

Viéc luong hoa kich thudc that phai 1a can thiét gip 1am giam sai s6 do
wdc lugng bang mat va giira cac nguoi 1am khac nhau”. Po dac kich thuéc
that phai bang siéu am tim hai binh dién gap mot s6 kho khin do that phai c6
hinh dang dic biét, khong c6 cac mébc giai phau cu thé dugc st dung dé do
dac. Phuong phap do van dang duoc st dung mat cit 4 budng tir mom co
nhiéu sai s6 khi do kich thugc that phai va dién tich that phai khi thay doi vi
tri dau do va xoay dau do (Hinh 7B). Mat cit danh gia tét nhat kich thudc that
phai 1a mat cat 4 budng tap trung vao that phai, dau do co thé dit ¢ phia bén
hodc vé sat xuwong &c (Hinh 7A hoic bang 7). Biéu chinh dau do dé mom that
trai ¢ chinh gitta cua dién quat cua mat cat va boc 16 kich thudc 16n nhét cua
ving day that phai. Truong hop kho quan sat thanh tu do that phai do kich
thude 16n hoic do che khuat boi xwong e s& anh hudng téi sy chinh xéc cua
viéc do kich thudc that phai. Cac dir liéu gan day dé xuét sir dung chi sé kich
thudc that phai theo dién tich da co thé, tuy nhién da s cac nghién ctu nay lai
khong str dung mit cat tap trung vao that phai va thuong sir dung gié tri dién
tich that phai hon 1a kich thuéc that phai’®™. Cac gia tri tham khao kich thuéc
that phai duoc liét ké & Bang 8. Nhin chung, duoc coi 1a gidn that phai khi
kich thudc that phai ving day > 41mm va kich thudc that phai ving gita >
35mm & mit cat tap trung vao that phai.



7.2. Po thé tich that phdi

Siéu am tim 3 chiéu cho phép danh gia thé tich that phai (Hinh 8) ma
khong bi anh hudéng boi cac han ché caa phuong phap do truyén théng trén
siéu &m 2 binh dién. miac du cé nhimg kho khian vé mat ky thuat, dic biét
nhitng bénh nhan c6 hinh anh khéng rd nét hoac that phai gian qua Ion,
phuong phap siéu 4m 3 chiéu van udc tinh duoc kha chinh xac thé tich cudi
tam thu va cudi tAm truong that phai, trén co s& d6 tinh ra phan suat tbng mau
that phai.

Viéc st dung siéu &m tim 3 chiéu vao danh gia that phai duoc khuyén
cdo boi Hoi hinh anh tim mach Chau Au va Hoi siéu am tim Hoa Ky®L. Khi
danh gia thé tich that phai, diéu quan trong 1a phai lwa chon duoc nhat cat
danh gia thé tich that phai toi da va tdi thiéu & cubi tAm truong va cudi tam
thu. Viing bé co va dai diéu hoa duoc tinh vao trong budng that phai. Khi vién
thé tich that phai trén cac nhét cat dong, can di chuyén theo sy dich chuyén
ctia ndi Mac ciing nhur vong van ba 14 trong chu chuyén tim.

Siéu 4m tim 3D ¢ xu hudng udc tinh thé tich that phai thap hon so véi
cong huong tu’®, tuy nhién cé gia tri twong tu cong hudng tir trong viéc xac
dinh méi tuong quan gitta thé tich thit phai va phan suat tbng mau vai tudi va
gioi’2. Khi danh gia bang siéu &m tim 3D, nir giéi ¢d chi sb thé tich that phai
thap hon va phan sudt tong mau cao hon’. Thé tich that phai giam dan khi
tudi bénh nhan tang thém. Udc tinh ¢t ting thém 10 tudi thi thé tich that phai
cudi tam thu giam 5ml, thé tich that phai cudi tim truong giam 3ml. Pong
thoi phan suat tong mau ciing ting khoang 1% sau mdi 10 nam’®. Nguoi ta da
tién hanh phan tich gop trén tat ca cac nghién cau dé di dén bang gia tri tham
chiéu vé thé tich va phan suat tbng mau that phai nhu trong Bang 8 va Bang
10. Céc chi tiét vé yéu té tudi, gidi, dién tich da co thé duoc liét ké trong Phu
bang 87°. Trén hinh anh cong hudng tir, nguoi ta con thay thé tich that phai bi
anh huong bai ching toc’. Didu nay chua c6 sb liéu trén siéu am tim 3D.
Khuyén céo: Kich thudc that phai can duoc danh gia thudng quy bang siéu
am tim 2D st dung nhiéu ctra 6 mat cit khac nhau, dé dua ra cac s liéu ca
vé dinh tinh va dinh luong. O cac trung tm c6 kinh nghiém siéu am tim 3D,
khi viéc danh gia thé tich that phai cé vai tro quan trong trong 1am sang, nén
khuyén khich danh gia thé tich that phai bang phuong phap siéu 4m tim 3D.



Theo céc sb lidu da xudt ban hién tai, gia tri tham chiéu gidi han trén cua thé
tich that phai cudi tim truong & nam giGi 1a 87ml/m?; & nit gi6i 1a 74 ml/m?;
thé tich that phai cudi tdm thu ¢ nam gigi 1a 44 ml/m? va & nix gidi 1a 36
ml/m2. Tuy nhién van can cac nghién ctru véi ¢& mau 16n hon nira.

Bang 7 Khuyén cdo siéu Am danh gia kich thwéc that phai

Hinh anh siéu am

Kich thugc that phai
(viing budng nhan)”

Kich thudc thit phai
vung duong ra”

Phuong phap khuyén céo

Kich thudc that phai
vung day (RVDI1): kich
thu6c ngang l6n nhat
ving 1/3 day vung budng
nhan that phai cudi thi
tam truong do & mat cit
tap trung vao that phai
Kich thudc that phai
vung gita (RVD2)=
duong kinh ngang that
phai doan 1/3 gitra vung
budng nhan that phai,
khoang gitra mom that
phai va vi tri do RVDI,
ngang muc co nhu, do
cudi thi tam truong

Puong kinh duong ra
thit phai doan gan =
khoang cach tir thanh
trugc that phai dén chd
ndi cua véch lién that va
van DPMC & mit cat truc
doc canh ¢ hoac t6i van
dong mach cha ¢ mat cat
truc ngan canh Gc & cudi
thi tdm truong

Puong kinh duong ra
thit phai doan xa= kich
thuéc ngang do ngay

truéc van dong mach

Uu diém
Dé do dac
Pon gian
Nhanh
C6 nhiéu dir
liGu da xuét

an

Dé do dac
Don gian
Nhanh

Han ché

Kich thudc that phai co
thé bi d4nh gia thap hon
thuc té do that phai co
hinh dang trang luGi
liém

Kich thuéc that phai do
bang phuong phap nay
bi anh hudong boi quay
dau do va cac mat cét
khac nhau danh gia that
phai; dé cho phép so
sdnh gitra c&c nghién
ctru khac nhau, ban két
qua siéu @m nén néu rd
cac thong s dugc do
dac & mit cit nao

Kich thuoc duong ra
that phai doan gan phu
thuoc vao vi tri nhat cit
va thay ddi gitra c4c lan
do so vdéi kich thudc
DRTP doan xa.

Nguy co udc tinh dudi
muc hoic qua muc néu
mat cit DPRTP bi chéo
Kich thuéc BRTP co
thé khong chinh xac
trong truong hop co
bién dang thanh nguc
va cot sdng



RVOT Distal

Dién tich that phai

(ving budng nhan)

End-diastolic area (EDA)

Thé tich that phai trén  Ghi hinh ¢ ché d6 3D Phuong phap

phoi & cudi thi tam
truong.

Puong vién ndéi mac Tuong ddi dé
bang tay tir vong van ba do dac

la thanh bén di theo
thanh ty do that phai dén
mom that phai, di xudng
& véch lién thét ti vong
van ba la& vung gitra tai
cubi thi tdm truong va
cudi thi tam thu

Cac vung co be, co nhu
va dai diéu hoa duoc tinh
vao bén trong dién tich
that phai

Xac dinh vién ndi mac
thanh trugc that phai
thuong khong duoc rd
nét

Chua co gia tri V& gioi
han binh thuong.

Thong s6 c6 tinh chét
cuc bd, cd thé khong
phan anh dugc Kich
thudc toan bo that phai
(w6c luwgng qua muc
hoac dudi muc)

Gdp kho khin trong
trwong hop hinh anh
thanh ty do that phai
khong ro nét

Kh6é do trong truong
hop 6 nhiéu be co that
phai

Kich thudc that phai s&
bi woc luwong thap di
néu nhat cit bi ngin
hon so v6i binh thuong.
Do that trai ¢6 chuyén
dong xoan va that phai
c6 dang tring khuyét
nén hinh anh that phai
cubi tdm truong cé thé
khong gidng véi mat cat
that phai cudi tam thu
C6 thé khong phan &nh
chinh xac kich thudc
toan thé that phai (udc
lugng dudi muac hoac
qua mc)

Phu thuéc vao chat



siéu am 3D

Pulmonary valve

__a

Tricuspid valve

Interventricular
septum

Do bé day thanh thit
phai

RV EDWT =4 mm

multibeat, giam d¢ sau va
goc quét (dat do phén
giai theo chiéu doc >20-
25 thé tich/ gidy) cho
phép danh gia toan bo thé
tich budng that phai

Tinh nang tu dong phat
hién thoi diém cudi tam
truong va cudi tm thu
Phan co bé va dai diéu
duoc tinh trong
budng that phai

hoa

Do bé day thanh tu do
that phai bang phuong
phap M mode hoac
phuong phap 2D, do cudi
thi tdm truong ¢ vi tri
thanh tu do that phai
cach vong van ba la mot
khoang bang chiéu dai 14
trudc van ba 14 ¢ trang
thai mo hét, song song
vé6i thanh tu do that phai.
Phdn co bé, co nha va
mé& thuong tdm mac can
bi loai bo ra ngoai vung
do dac

Phong dai hinh anh tap
trung vao vung gita
thanh ty do that phai va
thuc hién mot sé nghiém
phap hd hap gitp nhin rd

duy nhat danh
gia thé tich
toan dién that
phai bao gom
ca phan budng
nhan va phan
duong
vung mom

ra va
Khdng phu
thudc vao ud6c
doan hinh dang
that phai.

Co
tuong duong

gia tri

phuong phép
do trén cong

huong tu

Dé thuc hién

luong hinh anh, nhip
tim déu va su phdi hop
cua bénh nhéan

Can c6 phuong tién dé
thuc hién siéu am tim
3D va phai dugc dao
tao

Gia tri tham chiéu cé
dang trén mot vai xut
ban

Do tai mot vi tri
Co6 thé
muc bé

uoc tinh qua
day thanh thit
phai néu phuong phap
M mode cit bi chéo
Khé khan khi do dac
khi 1&4 tang mang ngoai
tim qua day

Khong c6 tiéu chuan dé
dinh nghia thanh tu do
thit phai mong mot
cach bat thuong.



duong vién ndi mac

*Tat ca cdc kich thuée dwong thang do tir bo trong téi bo trong

Bang 8. Gia tri binh thuong kich thwéc budng that phai

Thoéng so Trung binh + d6 léch  Gigi han binh thudng
Puwong kinh that phai ving ddy (mm) 33 +4 25 - 41
Puwong kinh that phai ving gita (mm) 27 + 4 19-35
Puwong kinh doc that phai (mm) 71+6 59 — 83
Kich thwéec PRTP truc doc canh wc 25+25 20 -30
(mm)
Puwong kinh PRTP doan gan (mm) 28 +35 21-35
Pwong kinh PRTP doan xa (mm) 22+ 25 17 -27
Bé day thanh that phai (mm) 3+1 1-5
Dién tich cudi tim trwong PRTP (cm?)
Nam gioi 17+35 10- 24
Nir giéi 14 +3 8 -20
Chi s6 dién tich cudi tAm truwong DPRTP
theo dién tich da co thé (cm?/m?)
Nam gioi 8.8+1.9 5-12.6
Nir gidi 8.0x1.75 45-115
Dién tich cudi tam thu that phai (cm?)
Nam gioi 9+3 3-15
Nir gioi 7172 3-11
Chi sé dién tich cudi tam thu that phai
theo dién tich da co thé (cm?m?)
Nam giéi 4.7+1.35 20-74
Nir gioi 40+1.2 16-6.4
Chi so thé tich cudi tim trwong thit
phai theo dién tich da co thé (ml/m?)
Nam gioi 61 + 13 35 -87
Nir gioi 53+ 10.5 32 -74
Chi sb thé tich cudi tdm thu that phai
theo dién tich da co thé (ml/m?)
Nam gioi 27 £8.5 10 -44
Nir gioi 22+ 7 8 - 36

8. Chitc niing tAm thu thit phai

Chutic ning tam thu that phai dugc danh gia s dung nhiéu thong sé

khac nhau (Bang 9) bao gdm RIMP (chi sé chtc ning co bop thit phai),
TAPSE, 2D FAC (phan suét thay di dién tich that phai trén siéu am 2D); 3D
EF (phan sé tbng mau that phai trén 3D); S’; strc cing co that phai theo chiéu
doc va téc do thay doi sirc cang co theo chiéu doc do bang Doppler md (TDI)
va siéu 4m danh dau mo co tim (2D STE)®. P4 c6 nhiéu nghién ctu ching
minh tng dung va gia tri 1am sang cua cac chi sé6 RIMP, TAPSE, 2D FAC va
S’ vong van ba 14 cling nhu stc cing co that phai theo chiéu doc do bang



phuong phap danh ddu mé. Phan suat téng mau that phai do trén siéu 4m tim
3D (RV EF) to ra c6 gi4 tri tin cay va c6 thé 1ap lai néu dugc do dac dung va
ngay cang cd nhiéu co sé dit liéu vé gia tri tham chiéu binh thuong caa chi sb
EF nay (Bang 10 va Phu bang 8).
8.1 RIMP

RIMP Ia chi sé danh gia kha ning hoat dong cua toan bo that phai. Céac
thong sé vé thoi gian co dong thé tich, thoi gian gidn dong thé tich, thoi gian
téng méau nén duge do trong cung chu chuyén tim st dung Doppler xung hozc
Doppler mé qua vong van ba la vi tri thanh bén (Bang 9). Khi su dung
Doppler xung, diéu quan trong 1a lua chon hai chu chuyén tim ¢ khoang RR
tuong tu nhau. Han ché nay khéng anh huong téi do RIMP theo phuong phap
Doppler mé. Gia tri RIMP c6 thé thidp mot cach gia tao trong trang thai co
tang ap luc nhi phai do lam giam thoi gian gian dong thé tich. RIMP > 0.43
do bang Doppler xung hoic > 0.54 do bang Doppler md duogc coi la c6 suy
chtic nang that phai.
8.2 TAPSE

Chi s6 TAPSE dé& do dac va phan anh chtic ning co bop that phai theo
chiéu doc. Chi sb nay duoc do trén siéu am M mode, con tré dat thang goc voi
huéng qua vong van ba 14 tai vi tri thanh bén & mat cat 4 budng tir mém
(Bang 9). Mac du chi s nay cha yéu phan &nh chic niang tdm thu that phai
theo chiéu doc, nhung né da dugc ching minh ¢6 mdi twong quan véi cac
thong sé danh gia chtrc ning tam thu that phai todn bo nhu danh gia phan suit
tng mau that phai bang phwong phap danh dau phong xa, danh gia phan suat
dién tich that phai trén siéu &m 2D hoac phan suat thé tich that phai trén 2D
(2D EF). Vi day 1a phép do kha phu thudc vao vi tri dat dau do, chi sé TAPSE
c6 thé ude luong qua mic hoic dudi mic chic ning tdm thu that phai. Mic
d c6 bién thién vé gia tri TAPSE theo gii va chi sé dién tich da co thé, khi
gia tri TAPSE < 17mm c6 gia tri goi Y suy chic nang tim thu that phai.
8.3. 2D FAC (Phan suat dién tich that phai trén 2D)

Phan suat dién tich that phai la chi s6 dung dé wéc lugng chiic ning tim
thu that phai. Khi do dac thdng s nay can dam bao ldy dugc toan bo that phai
vao khudn hinh bao gdom ca viing mém va viing thanh ty do, trong thi tam thu



va thi tAm trwong. Khi vién dién tich that phai, budng that phai bao gom ca
phan co bé (Bang 9). Phan suat dién tich that phai (FAC) < 35% duoc coi la
c6 suy chirc nang tdm thu that phai.

8.4. Van téc tam thu tai vong van ba I4 vj tri thanh bén tinh theo siéu am
Doppler mo (S?)

Van toc S’ duoc do dac khéa d& dang, d6 tin cay cao va cé thé thuc hién
lap lai nhiéu 1an. Gia tri ndy c6 twong quan kha tét véi cac phuong phap khéc
danh gia chtrc ning tim thu toan bo that phai. Nguoi ta da thuc hién trén mot
c& mau 1on nhitng nguoi khoe manh dé dua ra gia tri tham chiéu theo tudi cho
chi s nay (Bang 9). Trong khi do, can phai dit ving day that phai va vong
van thang goc voi huéng cua siéu am Doppler dé van téc khdng bi uéc tinh
dudi mtc. Tuong tu véi chi s6 TAPSE, van tdc song S° khi do ¢ thé bi anh
huong boi chuyén dong caa qua tim. Van tée song S°, 9.5 cm/s do & thanh ty
do duoc coi 1a ¢ suy chiic nang tam thu that phai.

8.5 Siéu am ddnh gid svrc cing va toc dp cing co tim.

Strc cang co tim va tdc do cing co tim 1a cac thong sd ¢6 gid tri dé uéc
tinh chtrc ning tdm thu that phai toan bo va theo ving. Strc cing co tim theo
chiéu doc dugc danh gia bang phan tram co ngan thanh ty do that phai theo
chiéu tir day tim dén mom tim, con téc do cang co tim theo chiéu doc la toc
d6 thay doi sy co ngin nay. Gid trj strc ciang co tim that phai theo chiéu doc it
bi gay nhiéu bai sy van dong cua qua tim’®8L, nhung lai phu thuoc vao tinh
trang qua tai thit phai ciing nhu kich thudc va hinh dang that phai. Stc cing
co tim that phai theo chiéu doc dugc do & mat cit 4 budng tap trung vao that
phai. Uu diém cua danh gia stic cang theo phuong phap siéu 4m tim danh dau
mo (STE) so vai doppler mo co tim (TDI) 1a khong bi phu thude vao goc dat
dau do. Panh gia strc cang that phai bang phuong phap siéu am danh dau md
bi anh huong bai chat lugng hinh anh, sy truyén am va cac yéu té nhidu khac.
Khi vi tri ddt cac diém & ving day qua thap (vi du & mit nhi ciia vong van ba
14) c6 thé 1am gia tri sirc cang tai ving day bi thap gia tao. Do rong cua ving
can danh gia (ROI) ciing chi gidi han & bé day co tim, loai bo thanh phan
mang tim. Piéu nay tuong d6i kho hon khi danh gia that phai vi thanh tu do
that phai twong déi mong (Bang 9).



Khi dénh gia strc cing toan bo (GLS) that phai theo chiéu doc, hién tai
van phai muon phép do va phan mém danh gia that trai sau d6 ap dung cho
that phai. Thuat ngir stcc cang toan bo that phai theo chiéu doc dugc danh gia
dua trén stc cing trung binh cta thanh tu do that phai hoic thanh tu do that
phai va véch lién that. Trong mot sé béo céo gan day chi ra stc cing toan bd
that phai chi danh gia dva trén thanh tu do that phai c6 gia tri tién luong trong
mot sé bénh nhu: suy tim 8283 nhdi méu co tim cap®, tang ap luc dong mach
phoi va bénh amyloidosis®®®, dong thoi du doan suy that phai sau khi dat
dung cu hd tro that trai®e.

Phan 16n cac bang ching c6 duogc tir cac s6 liéu nghién ctu don trung
tam da duoc néu phia trén, lién quan chu yéu téi phuong tién vé chan doan
hinh anh va phan mém cua hai nha cung cap, trong khi cac sé liéu gop trén co
s nghién ciru mot s luong nho céc ca thé. Céc gia tri tham khao hién tai cho
stc cing toan bo thanh ty do that phai danh gia bang phuong phap siéu am
danh ddu mé dugc trinh bay trong Bang 10. Cac sb liéu duoc thuc hién boi
cling mot nha cung cap may dé xuat gia tri st cang toan bo thanh ty do that
phai >-20% (tuc 1a < 20% gia tri tuyét d6i) duoc coi 1a bat thuong.

Khuyén céo: Panh gia sic cang that phai bang phuong phép siéu 4m danh
dau mé dic biét I thanh ty do that phai duoc xem 1a mot phuong phap co do
tin cay trong 1am sang, c6 thé Iap lai nhiéu lan. Hién tai chwa c6 gia tri tham
chiéu cho strc cang toan bd ciing nhu stc cing ving that phai. Can cd thém
nhiéu nghién ctu 16n vai su tham gia cua nhiéu nha cung cap may dé dua ra
duoc s liéu 1a c4c gidi han binh thuong.

8.6. Pdnh gid phan sudt tong mau that phdi bang siéu am ba chiéu.

Siéu Am ba chiéu danh gia phan suit tong mau that phai 1a phép danh
gia tong thé chtrc ning tam thu that phai. Mac di phan sé tdng mau that phai
vé ban chat khéng phan anh truc tiép chirc niang co bop that phai nhung no
cho phép danh gia mdi twong tac giita kha ning co bop that phai va kha niang
chiu tai thé tich that phai. Gié trj phan suat tong méau that phai co gia tri trén
1am sang ¢ nhing truong hop sau mé tim (khéng co su chuyén dong dang ké
cua véch lién that) trong khi cac chi s6 danh gia chirc ning that phai theo
chiéu doc nhu TAPSE va vén tdc séng S’ thuong giam va khdng phan anh
duoc chinh x4c chirc ning that phai®-#9, Sjéu &m tim ba chiéu ngay cang c



gia tri khi so sanh vé&i phuong phap cong huong tir tim’®°%, Trong siéu am tim
ba chiéu, phuong phap danh gia thé tich bang ban tu dong phét hién ra vién
noi mac dugc khuyén céo st dung dé danh gia phan sudt tbng mau that phai
trén siéu am tim ba chiéu.

Diém han ché cua siéu &m tim ba chiéu trong danh gia phan suat tong
mau that phai bao gom: su phu thudc vao diéu kién tai, anh hudng cua van
dong véch lién that, cira s6 quan sat hinh anh khong dat chat lugng hoac nhip
tim khong déu. Nhu da dé cap trong Phu bang 8, ciing giéng nhu thé tich that
phai, phan suat tdng mau that phai c6 xu huéng cao hon & nit gisi so véi nam
gidi do thé tich nhé hon. Do vay khuyén céo phai néu gié tri theo gidgi tinh.
Khuyén cdo: Tai cac phong siéu am tim c6 du trang thiét bi va c6 kinh
nghiém 1am siéu &m tim ba chiéu, nén danh gia phan suat tdng méu that phai
bang siéu &m tim ba chiéu nhu 1a mot phuong phap dé luong gia chic ning
that phai, trong d6 can dé cap tdi cac han ché da néu ¢ trén. Mot cach udc
tinh, phan suét tong mau that phai < 45% dugc coi 1a giam chirc ning tim thu
that phai, tuy nhién moét sé phong siéu am chon céc gia tri tham chiéu theo
gidi va la tudi.

Bang 9 Khuyén cdo danh gia chirc niing that phai

Hinh anh siéu &m Phuong phép Loi ich Han ché

khuyén céo

Panh gia chirc ning toan bé RIMP (chi s6 Gia tri tién Yeéu cau khoang

thAt phai bang siéu am Tei) theo phuong luwong cach R-R phai
Doppler xung (RIMP) phap Doppler it bj anh huong bang nhau giira

- T xung: béi nhip tim hai lan do
. RIMP = (TCO - Khong dang tin
— RaE cay khi 4p luc
r budng nhi phai

iy . H,tl | <
. tang

Panh gia RIMP bang siéu &m  Doppler mo: it bi anh huong Khong dang tin
Doppler mo RIMP = (IVRT Doinhiptim khi ap luc nhi

+IVCT)/ET = Thuc hién trén Phaitang



K DTI RIMP = 0.37

Panh gia chirc ning tam thu
toan b that phai bing FAC

FAC = [EDA-ESANEDA = (23 7-13.9]23.7 = 41%
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Can phan tich
offline
Phu thuoc vao
nhd cung céap
may

Sire cing toan thé that phai —
GLS

Gia tri stc cang Phu thuoc goc
téi da do bang 4 gia tri tién
phuong phap siéu luong
am danh dau mo,

la gia tri trung

binh cua ba vung

cua thanh ty do

that phai danh gia

& mit cat 4 budng

tap trung vao that
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ET: Thoi gian téng mau; IVCT: thoi gian co dong thé tich; IVRT: Thoi gian gidn dong thé
tich; TCO: thoi gian dong mo van ba 14

Bang 10. Gi4 trj binh thwong caa cac thong sé chike ning thit phai

Thoéng so Trung binh + do Ngudng bat

léch chuan thuong

TAPSE 24 £35 <17

Vian téc séng S (doppler xung) cm/s 14.1+23 <95

Van tdc séng S (doppler mau) cm/s 9.7+1.85 <6.0

Phan suit thay déi dién tich that phai (FAC) % 49 +7 <35

Sire cing theo chiéu doc thanh tw do that phai* -29+45 > -20

(%)

Phan suit tong mau that phai do trén siéu am 58 + 6.5 <45

3D

Tei that phai theo Doppler xung 0.26 £0.085 >0.43

Tei thét phai theo Doppler md 0.38 £ 0.08 >0.54

Thai gian giam téc séng E (ms) 180 £ 31 <119 hoac > 242

E/A 1.4+0.3 < 0.8 hodac > 2.0

e’la’ 1.1.8+0.33 <0.52

e’ 140+3.1 <7.8

Ele’ 40+£1.0 > 6.0

*diz liéu han ché, phu thugc vao nha phan phai va phién ban cia phan mém.
II1. NHI TRAI VA NHI PHAI

Nhi trai ¢ du ba vai trd sinh Iy tir d6 anh huong téi dd day that trai va
chitc ning co bop that trai. Nhi trai co6 nhiém vu (1) bom téng mau van
chuyén 15 -30% luong mau d6 day thét trai; (2) ngan chta thu nhan mau tir
tinh mach phoi d6 vé trong thi tdm thét thu va (3) éng dan dua méau du trix

trong nhi trai xudng that trai & thoi ky dau tim truong®®. Tam nhi trai gidn



du bao cac tién lwong khdng tot vé tim mach®®°. Trong trudng hop khéng co
bénh ly van hai 14 kem theo, tinh trang gian nhi trai phan anh tang ap luc trén
thanh tAm nhi 1a hau qua cua ting 4p luc nhi trail®1% ciing nhu suy giam
chtrc nang tdm nhi trai do hau qua cta bénh 1y co tdm nhi. C6 mbi quan hé rd
rang gitta mac do gidn tAm nhi trai va ty 1€ bi rung nhi va dot quy®>106-11°,
Ngoai ra nhi trai gidn con c6 mdi lién hé rd rang véi ting nguy co tir vong do
moi nguyén nhan sau nhdi mau co tim!©4195118117 nhouy co tir vong va nhap
vién & bénh nhan bi bénh co tim gian''®1? va c4c bién cb tim mach 16n hoic
tr vong ¢ bénh nhan c6 dai thdo duong'®. Tam nhi trai gidn 1a mot dau hiéu
cua suy chirc nang tdm truong ning va man tinh cting nhu mirc d6 tang ap luc
98,100-103

trong nhi trai

RVD1 =59 mm RVD1 = 57 mm RVD1 = 55 mm

Mat cit 4 budng tir mom

Hinh 7 (A) ba hinh anh tir mom cho thay quan sét that phai ¢ ba tu thé khac nhau. Hinh anh ¢
gitta 12 mat cat tap trung vao that phai. (B) Li do dé do t6i da hoa kich thudc that phai ving
day & mat cat tap trung vao that phai. Hinh anh phia dudgi cho thiy trén cing hinh anh 3D caa
that phai, chi thay di vi tri nhét cat 12 din dén nhiing thay d6i dang ké vé kich thugc that phai.



A Multi-beat RV focused 30 volume | B “"h"“h‘-‘f""i**

c Pulmonary valve

V '—-

Tricuspid valve

Short-axis view .

Interventricular
saptunm

Coranal view

Hinh 8 Phan tich 3D that phai. (A) hinh anh 3D thu dwoc tir mit ¢t 4 budng tir mom tap
trung vao that phai tao nén boi 4-6 nhat bop lién tiép. (B) noi mac that phai dwoc vién béan
tu dong sau khi da vién thi cdng & cac mat cit truc ngan, bbn budng, coronal ca thi cudi
tam thu va cudi tdm truong. (C) Hinh anh 3D tai tao bé mat that phai cho phép danh gia thé
tich cubi tdm thu va cudi tim truong, thé tich tdng mau va phan suat tong mau

Peak Systolic Strain LYl | RV free wall strain = -29%

E_‘i ‘.R‘U free wall & septal strain = -21% |

-
-

21 —
% invert t

Hinh 9 Po strc cang tAm thu that phai bang siéu 4m Doppler danh ddu mé. Hinh phia trén
danh gia strc cang toan bo thanh tu do that phai bang céach iy trung binh cua ba ving thanh
tu do. Hinh dudi thé hién sic cing theo chiéu doc toan b 6 ving thit phai ¢ mit cét 4
budng tap trung vao that phai: ba ving thanh tu do va 3 ving vach lién that. Can luu ¥ 1a
strc cang toan bo that phai theo chiéu doc I6n hon mot cach dang ké sirc cing trung binh

cta ving vach va thanh tu do. Hién tai chwa c6 phuong phap dénh gia chuan duoc thiét 1ap
nén véi mdi phép do can luu ¥ dén phan mém cua nha cung cap va céc gia tri tham chiéu di
theo tirng loai may.



9. Do kich thwdc nhi trai
9.1 M@t sé diém chung khi ddnh gid kich thudc nhi trdi

Khuyén cao danh gia kich thudc nhi tréi dua trén siéu am tim thanh
nguc. Cac khuyén cao cho danh gia dinh luong nhi trai dugc tom tat & Bang
11. Siéu am tim qua thuc quan khéng cho phép quan sat toan b nhi trai do
dau do dit gan ngay sau nhi trai. Vi vay khdng khuyén céo danh gia kich
thude nhi trai bang siéu &m tim qua thuc quan. Kich thuéc nhi trai duge do ¢
cudi thi tdm that thu khi kich thude nhi trai 16n nhat. Khi do dién tich va thé
tich nhi trai can luu y dé do dugc kich thuéc tam nhi khi 16n nhat vi truc doc
ciia tdm that trai va tim nhi trai khong nam trén mot binh dién nén can diéu
chinh hinh anh mit cat dé t6i uvu hoa do thé tich nhi trai. DAy cua tAm nhi trai
nén do & vi tri rong nhat cit ngang qua tAm nh trai, trong tu khi do chiéu doc
Clia tAm nhi trai. Khi ddnh gia thé tich nhi trai bang phuong phap hai binh
dién thi chiéu dai cua tam nhi trai do & mat cat hai budng va mit cat bén
budng phai twong tu nhau. Khi vién noi mac tdm nhi can bo ra ngoai cac tinh
mach phéi va tiéu nhi va vién theo mit phing vong van hai 14, khong lay dén
tan dau mat cua 14 van hai 4.
9.2 Do kich thwoc va dién tich nhi trdi.

Phép do kich thudc nhi trai hay sir dung nhat 1a do theo chiéu trudc sau
& mat cat truc doc canh Gc s dung siéu &m M mode hoic siéu am tim
2D2:107,109.110,114118120121,124.125  M¢ du cach do nay dugc st dung rong ri
trén 1am sang ciling nhu nghién clru, tuy nhién do6i khi né khéng phan anh
chinh xac kich thudc nhi trai'??’, Theo truyén thong, phuong phap do nhi
trai theo chiéu trudc sau nay duoc sir dung rong rai vi nd cé kha nang 1ap lai
nhiéu lan. Tuy nhién trong trudng hop co gidn nhi trai, néu st dung thdng sb
nay gia dinh rang cac kich thudc cua nhi trai déu thay doi nhu nhau, nhung
diéu nay khéng dung trong truong hop cd tai cdu trac nhi trai?®1%, Vi vay
kich thudc nhi trai do theo phuong phéap trudc sau trén mat cit truc doc canh
rc khdng nén duogc coi 1a phuong phap duy nhat dé danh gia kich thudc nhi
tréi. CO thé danh gia dién tich nhi trai theo phuong phap vién ndi mac & mat
cit hai budng va bén budng tir mom vai cac gia tri gii han tham chiéu binh
thuong da dugc bao cao'2. Bé dat duge do chinh xac cua phép do, can lay
duoc hinh anh nhi trai tot véi dudng vién noi mac rd nétt.



9.3 Do thé tich nhi trdi

Khi danh gia kich thudc nhi trai va tai cdu trac nhi trai, can do thé tich
nhi trai. Panh gia thé tich nhi trai cho phép luong gia su thay d6i budng nhi
tréi theo moi hudng. Gié tri thé tich nhi trai co gia tri tién luong trong mot sd
tinh trang bénh 1y®9:106.112.113.115-117.122.131-136 5 s4nh v&i gia tri kich thudc nhi
trai, gia tri thé tich nhi trai c6 méi lién quan chat ch& hon véi cac bién c6 ¢
bénh nhan tim mach337, Thé tich nhi trai danh gia trén siéu am tim 2D
thudng nhé hon so voi danh gia bang phwong phap chup cat 16p vi tinh hoic
cong huong tir tim!381%2, Po thé tich nhi trai rat quan trong vi nd phan anh
tinh trang tang ap luc d6 day that trai man tinh va 1a mot yéu t6 co gia tri tién
lugng manh.

C6 nhiéu phuong phap khac nhau dugc ap dung dé danh gia thé tich nhi
trai. Phuong phép do ba kich thudc dé danh gia thé tich nhi trai st dung md
hinh dang elip c¢6 nhiéu han ché do sai sé trong ting phép do cac kich
thugc!3H137143 . Nén do thé tich nhi trai theo phuong phéap gidng nhu do thé
tich that trai theo phuong phap Simpson (Bang 11)144145,

Nén tién hanh vién noi mac nhi trai ¢ ca hai mat cat bén budng va hai
budng tir mém. Phuong phap danh gia trén mot binh dién co thé sir dung tuy
nhién theo phuong phap nay phai gia dinh la tdm nhi trai c6 dang hinh tron
khi cat ngang va gia dinh nay khéng phai ludn chinh xac#¢. Mac du khong
khuyén khich sir dung thuong quy, phuong phap nay cé thé ap dung khi
phuong phéap vién noi mac khé thuc hién & hai mat cat. Thé tich nhi trai danh
gia trén mot mat cat bén budng tir mém thuong nhé hon 1 -2 ml/m? so voi
danh gia trén mat cat hai budng tir mom?2146,

Mot cach khac, c6 thé danh gia thé tich nhi trai dyua trén sé do vé dién
tich nhi trai va chiéu dai nhi trai do & ca mat cat hai budng va bén budng tir
mom (Bang 11). Mic du phuong phéap do dua trén dién tich va chiéu dai van
phai gia dinh tAm nhi trai c6 dang hinh elip, né van c¢6 wu diém vi chi st dung
hai phép do kich thudc tm nhi dang duong thang va chon mot kich thudc

ngan hon trong hai kich thudc do% 147,

9.4. Cac gia tri binh thwong cua kich thudc nhi trdi.



Sau khuyén céo vé danh gia cac kich thuéc budng tim cua Hoi Siéu am
tim Hoa Ky nam 2005, hai bai bao da dwgc xuat ban néu 18n gia tri binh
thuong cua kich thuéc nhi trai theo duong thang'243. Cac kich thuéc nay
cling thong nhat véi khuyén cdo da néu ra trude d6 va khong co diéu chinh
thém veé kich thuéc nhi trai do theo chiéu trudc sau & mit cét truc doc canh uc
(Phu bang 9). Mic du khong duoc khuyén céo st dung thuong quy trén 1am
sang nhung cdc gia tri binh thudng cua kich thude nhi trai do & mat cit hai
budng va bén budng tir mom, chi sb dién tich nhi trai va thé tich nhi trai ciing
dugc bao cao'?.

Kich thudc nhi trai ciing c6 khac biét theo gidi. Tuy nhién yéu té khac
bi¢t theo gidi ciling dugce tinh dén khi danh gia kich thudce nhi trai theo dién
tich da co thé'?. Mot s6 cac phuong phap tinh chi s6 khac ciing dugc dé
cap'3"148 tyy nhién phuong phap tinh theo dién tich da duoc wng dung nhiéu
nhat va dugc khuyén céo boi Hoi Siéu am tim Hoa Ky. Vi vy cac gié tri béo
c4o nén duoc tinh theo chi sb dién tich da 93137149150,

Trong nhitng khuyén cdo truc day, gia tri binh thuong cua chi sb thé
tich nhi trai tinh theo dién tich da co thé thu duoc tir hai nghién ctu trén mot
s6 lugng nho ca thé® 144, Sau tai liéu nay, da co 8 nghién ctu khéac (1234 bénh
nhan) duoc thyc hién dé danh gia gia tri binh thudng cua thé tich nhi trai sir
dung phuong phap dién tich chiéu dai hoic phuong phap
Simpson!L12145147.151-155 Dyrg trén sb lidu cua cac nghién ciu gan déy thi gia
tri gidi han binh thuong trén cua thé tich nhi trai da duoc ting 1én 34 ml/m?
(so v&i 28ml/m? trude day). Trong mot tong két cii hon tir 5 co so dit liéu thuc
hién trén 1331 nguoi bénh thu duoc gid trj trung binh caa thé tich nhi trai 1a
25 ml/m2. Gié tri giGi han trén cta chi sb thé tich nhi trai 13 34 ml/m? da ciing
kha pht hop véi céach tiép can phan ting nguy co 1dy gia tri nay dé phan loai
nhi trai kich thudc binh thudng va gidn nhi trail®1231341% Gj3 tri nay cling
phl hop véi khuyén céo cia Hoi siéu &m tim Hoa Ky va Hoi hinh anh tim
mach Chau Au vé danh gia chtic niang tim truong®®®, Gia tri thé tich nhi tréi
danh gia theo phuong phap 2D hai binh dién dugc néu trong bang 4 bao gom
cac gia tri binh thuong va cac mic do gidn nang nhe khac nhau ctaa tim nhi
tréi. D4 véi cac van dong vién, thé tich nhi trai c6 thé Ién hon nén can luu y
dén yéu t6 nay dé tranh phién giai két qua 1a bat thuong*e.



Siéu &m tim 3D haa hen danh gia thé tich nhi trai voi d6 chinh xéc cao
va tuong hop vai chup cat 16p vi tinh'571%8 va cong huong tir tim'%°160, So
sanh véi phuong phap danh gia thé tich nhi trai trén 2D, danh gia trén 3D co
d6 chinh x4c cao hon khi so sanh v&i cong hudng tir tim%°1%° va vi thé c6 gia
tri tién luong cao hon'®1%2, Thé tich nhi trdi danh gia bang siéu am tim 3D
l6n hon so voi danh gia bang siéu am tim 2D trong hau hét cac nghién
ctrut®183, Mizc du danh gia thé tich nhi trai bang siéu &m 3D c6 nhiéu wu diém
hon nhung hién tai chua c6 phuong phap danh gia chuan va gia tri tham chiéu
binh thuong'® nén van chua dugc khuyén cdo st dung tai thoi diém nay.
Khuyén cdo: Vé mat ly thuyét, phuong phép do thé tich nhi trai theo Simpson
c¢6 do chinh xac hon phuong phap do dién tich — chiéu dai nén duoc vu tién st
dung hon trong thuc hanh 1am sang. Gi4 tri binh thudng gisi han trén cua thé
tich nhi trai theo phuong phéap 2D la 34 ml/m? cho c4 hai gidi.

Bang 11: Khuyén c4o vé siéu Am tim danh gia kich thuéc nhi trai

Théng sb va phuong
phap do

Kich thwéc nhi trai
theo chiéu trudc sau
do & mat cét truc doc
canh Gc vudng gbc
véi truc doc qua gbc
dong mach chu va do
ngang muc Xxoang
Valsalva dong mach
chu str dung k¥ thuat
do truyén thng tir bo
trong tai bo trong cua

budng nhi trai

Dién tich

Hinh anh siéu am

Hinh anh siéu am M mode

Hinh anh siéu am 2D

Uu diém

C6 thé
hién lap lai

thuc

Do phan giai tot
C6 nhiéu tai
duoc
xuat ban c6 lién
quan

ligu da

Dinh huéng tét,
giip do vuodng
goc vai thanh
sau nhi trai

Mang tinh dai

Han ché

Mot kich thudc
khong c¢6 tinh
dai dién cho kich
thu6c thuc su
cua nhi trai (dac
biét khi cé giadn

nhi trai)

Téc do6 khuodn
hinh thap hon so
vGéi M mode

Ciing chi danh

gia dugc mot
kich thuéc
Can cit duoc



Po & mat cat bon
budng tir moém, cudi
thi tdm thu & khudng
hinh ngay truéc Kkhi
mé van hai 14, vién
noi mac khong tinh
cac tinh mach phéi va
vién t6i mat phang
vong van hai la
khong tinh toi dau
mut caa van

Thé tich

Phép do thé tich trén
2D phu thuoc vao
hinh anh vién ndi mac
trén mit cit hai budng
va bén budng tir
mom. Tai vi tri van
hai 14, duong vién két
thGc bang ndéi hai
diém o hai bén cua
vong van bang duong
thang. Vién ndi mac
nén loai trir tiéu nhi
va tinh mach phoi.
Chiéu dai nhi trai
dugc dinh nghia Ia
kich thuéc ngan hon
trong hai kich thudc
doc nhi do & mat cét
hai budéng va bdn
budng tr mom (dé
dam bao chinh x&c thi
khac biét gitra hai
chiéu dai nay nén <
5mm).Thé tich duogc
tinh dga trén cong
thac dién tich —chiéu

Siéu am 2D

Ky thuat dién tich — chiéu

dai

B 3

A4C

Siéu am 3D

A2C

A2C

dién hon so véi
mot kich thudc
theo chiéu trudc
sau

Cho phép danh
gid chinh xéac
nhi trdi trong
trwong hop cé
tai cdu tric bat
dbi xung

Co gia tri du
doan cao hon
cac bién cd tim
mach so Véi
phép do chiéu
dai hoac dién
tich

Khéng yéu cau
gia dinh v& hinh
dang nhi trai

Chinh xac hon
SO Véi phép do
trén siéu &m 2D

mat cat chuan dé
tranh  do ngdn
hon so voi kich
thudc thuc té.
Gia dinh hinh
dang nhi trai co
tinh chat  déi
xung.

Phai str dung gia
dinh  vé hinh
dang nhi trai

Chua c6 nhiéu
di liéu trén cong

ddng binh
thuong
Danh gia thé tich

trén mot binh
dién thuong
khong chinh x&c
do phai dua trén
gia dinh rang hai
gia tri dién tich
Al=A2

Phu thuoc vao
chat lwong hinh
anh
bo phan giai
thap

Chua co6 co so



dai:
& [':Al ""tz]'j|
3w L

Trong do6 Al va A2
la dién tich nhi trai do

dir liéu vé gié tri
binh thuong
Doi hoi su phdi
hop cua bénh
nhan

& mat cit hai budng
va bbn budng. Thé
tich nhi trai c6 thé

duoc do theo cach
khéc str dung phuong
phap simpson

=/4(h) 32(D1)(D2)
Dt liéu 3D thu duoc

6 dang fullvolume
multibeat tr mom

10. Do kich thwée nhi phai

Hién tai chua c6 nhiéu nghién ctu va cac di liéu 1am sang vé lugng gia
kich thudc nhi phai. C6 nhiéu mat cat khac nhau dé danh gia kich thudc nhi
phai, nhung mat cat 4 budng tir mom hay duoc sir dung nhat (Bang 12).
Puong kinh ngang nhi phai duge do & mat cat vubng goc véi truc doc ciia nhi
phai, tir thanh bén nhi phai dén vach lién nhi. Trai nguoc v6i nhi trai, kich
thudc nhi phai ¢ su khéc biét theo gigi tinh". Tuy nhién chua c6 dir liéu vé
Cc4c gi4 tri binh thuong cua kich thudc nhi phai theo gidi. Theo cac so liéu gan
day thu duoc tir ba nhém thuan tap trén 2400 bénh nhan da dua ra gia tri kich
thudc nhi phai binh thuong ¢ nam gigi va nix gigits 1%,

Gia tri thé tich nhi phai phan anh kich thudc nhi phai chinh xéac va toan
dién hon gié trj dién tich nhi phai hoic kich thudc nhi phai do theo chiéu dai.
Tai thoi diém caa khuyén cdo trudce thi méi co rat it cac gia tri da dugc bao
40 V& gi6i han binh thuong cua thé tich nhi phait®®153165-167 Hjan tai chua cd
c4C mat cat chuan danh gia nhi phai hai binh dién tir mém nén van sir dung
phuong phap dién tich — chiéu dai trén mot mat cat hodc phuong phap
Simpson dé danh gia thé tich nhi phai. Luu ¥ 1a thé tich nhi phai & nam gigi
l6n hon so véi nir gigi ngay ca khi da danh gia chi sé theo dién tich da co thé.
Diéu nay van chua 1y giai duoc!®1%%, Khuyén cdo vé céc gié tri binh thuong



cia thé tich nhi phai duoc lay tir hai co so di liéu I6n nhat dugc thuc hién
gan day'2!%5(Bang 13). Thé tich nhi phai danh gia theo phuong phap siéu am
2D nho hon so v&i phuong phap siéu am 3D.1%416518 G nguoi 16n truong
thanh, thé tich nhi phai nho hon so véi thé tich nhi trai.'2!50153165 Bigu nay c6
thé If giai do thé tich nhi phai dugc danh gia dua trén phuong phap Simpson
mot binh dién con thé tich nhi trdi duoc danh gia st dung phuong phap
Simpson hai binh dién.

Khuyén c&o: Thé tich nhi phai 1a thong sé duoc khuyén céo sir dung dé danh
gia kich thudc that phai, tinh toan dwa trén phuong phap dién tich — chiéu dai
Simpson trén mot binh dién, thuc hién trén hinh anh ¢ mat cit bon budng tur
mom. Giéi han binh thuong cua thé tich nhi phai trén siéu &m 2D & nam gidi
la 25+ 7 ml/m?, & nit gidi la 21+ 6 ml/m?.

Bang 12 Khuyén céo vé siéu Am danh gia kich thwéc nhi phai

Thong s6 va phuong Hinh anh siéu &m Uu diém Han ché
phap

Po kich thuéc dang Po dudi huéng dan siéu DE thuc hién Chi 1a mot kich

duong thing: truc am 2D Pi c6 cac gia tri thudc

ngan cua tam nhi phai tham chiéu binh Can gia dinh nhi

nén do & mat cat 4 thuong phai gidn ddi
buong tr mom tur
thanh bén nhi phai toi
véch lién that

Xung Vvé moi
phia

Phu thudéc vao
mét cat quan sat

Dién tich C6 tinh dai diégn Can ciat duoc

Po & mat cit bdn hon so voi phwong mat cit tét dé
phap do kich thuéc tranh udc luong
bing duong thing  thdp hon kich
Cé gia tri tham thudc nhi phai

chiéu binh thuong  Phai  gia dinh

budng tr moém cudi
thi tdm thu & khuén
hinh trudce khi van ba
l& mo, bang phuong

phdp vién ndi mac budng nhi phai

loai bo phan phia c6 kich thudc
dudi vong van ba la Hinh anh 2D dbi xung

Phu thudéc vao



Thé tich
Danh gia thé tich trén
siéu am 2D chua yéu

C6 tinh dai dién
hon so véi phuong
phéap do kich thudc
dwa vao phuong phap bang duong thang
vién ndi mac trén mat
cit 4 budng tir mom.
tai vi tri vong van ba

14, duong vién duoc
khép lai bang cach Hinh anh 2D
néi hai diém cua mat
phiang vong van bing
mot dudng thang. thé
tich nhi phai duoc
tinh toan bang céng
thec dua trén dién
tich va chiéu cao:

& [l
I L

Hinh anh 3D Khéng can du doan
vé mit hinh hoc

Co6 gia tri tham

Hodc phuong phap chiéu binh thuong

simpson.

Du liéu siéu @m 3D
thuong dugce dénh gia
tir mom sur dung hinh
anh full volume

Bang 13 Kich thwéc nhi phai binh thwong trén siéu am 2D

Nir gioi
Pk nhi phai truc ngin (cm/m?) 1.9+0.3
DK nhi phai truc dai (cm/m?) 25+0.3
Thé tich nhi phai trén 2D (ml/m?) 21+6

S6 liéu thé hién duwéi dang Trung binh + dg léch chuan

mét cat quan sat
Phai gia dinh
budng nhi phai
c6 kich thuoc
dbi xung

Danh gia thé tich
trén mot  binh
dign c6 thé
khéng chinh x&c
do can gia dinh
nhi phai gidn dbi
Xung Vvé moi
phia

Chua c6 gia tri
tham chiéu binh
thuong

Phu thudéc vao
chat lwong hinh
anh

b6 phan giai
theo thoi gian
thap

Can su hop tac
cua bénh nhan

Nam gidi

19+£03

24+0.3
257



IV. VONG VAN PONG MACH CHU VA GOC PONG MACH CHU

Trong thoi dai ma ky thuat thay van dong mach chu qua da ngay cang
duoc thuc hién nhiéu hon thi viéc hiéu biét chi tiét va luong héa gdc dong
mach chu ciing nhu hinh thai van dong mach cha ngay cang tré nén cap thiét.
Nhitng thdng tin nay v clng quan trong d6i véi viéc 1én ké hoach truéc khi
can thiép, huéng dan trong can thiép va danh gia sau can thiép.

Géc dong mach chu duoc tinh bat dau tir chd bam cua 14 van dong
mach chu dau gan vao ving dudng ra that trai téi chd bam cua van dong mach
cha dau xa vao chd néi xoang Valsalva va dong mach chu 18n.1%° Géc dong
mach chu 1a mot cau trdc phtc hop bao gom (1) vong van déng mach chu, (2)
vung tam giéc gitra cac 1a van, (3)céc 1a van ban nguyét va vung bam cua cac
la van nay, (4) xoang Valsalva dong mach cha va (5) chd néi xoang Valsalva
va dong mach cha 18n.17°172 Po dac PMC bao gdm cé4c vi tri sau: (1) vong
van PMC, (2) duong kinh 16n nhat cta xoang Valsalva, (3) dudng kinh chd
ndi xoang Valsalva va DMC 1én va (4) duong kinh 16n nhat caa doan gan
PMC 1én bao gébm ca khoang céach giita vi tri do va chd ndi xoang Valsalva va
DbMC Ién.

11. Vong van DPMC

Vong van PMC khong phai 13 mot cau trdc thuc su va rd rang vé giai
phau ma 14 mot vong tron tudng tugng tao bai chd bam ving day cua ba la
van PMC. Chd bam cta van DPMC ¢ ving cao nhit c6 dang vong vuong mién
mai tao thanh vong giai phau thuc su'®®17® (Hinh 10B). Khoang 2/3 chu vi cua
phan thap géc PMC bam vao ving vach lién that phan co, con lai 1/3 chu vi
bam vao phan vong xo lién tuc véi 1a truéc cua van hai 14774 Po dac DPMC
truéc khi tién hanh ki thuat thay van PMC qua da con kha nhiéu khé khin do
chua c6 mot phuong thirc do chuan. Véi nhiing kinh nghiém hién tai, vong
van DMC dugc do thuong quy trén siéu am 2D.141™ Trugc day, tir nhitng
ngay dau mai tién hanh ky thuat thay van PMC qua da thi do dac dong mach
chu duogc thuc hién bai phép do duong thang trén siéu 4&m M mode, phuong
phap nay thé hién rd c6 nhiing han ché rd rét ddi vai viéc xac dinh kich thudc
van thay. Khuyén céo gan day nhat vé do dac géc DMC trudc thay van qua da
la sir dung k§ thuat do dac trén siéu 4m tim 2D va do dac trén chup cat 16p vi
tinh da day.



Trén siéu am tim, gbc PMC duge do & ché d6 phong dai, gitra thi tam
thu khi vong van c¢6 kich thudc 16n hon mét chat va tron hon so vai trong thi
tam truong, gitta diém bam cua la van vanh phai va 14 van khong vanh, do tir
b trong dén bd trong. Tat ca cac phép do khac vé dong mach chu dugc do &
cudi thi tam trwong & miat cat vudng goc vai truc doc caa PMC. Viée do vong
van DPMC c6 thé gap kho khin ¢ nhitng ngudi ma vong van DPMC voi hoa
nhiéu gay nhiu anh.117 Theo quy tic, thanh phan vé6i hoa duoc coi 1a thanh
phan trong 1ong PMC khong phai thuoc vé thanh BPMC, vi thé dugc loai trix
khoi phép do duong kinh.,

Puong kinh trude sau dugce do ca trén siéu am 2D thanh nguc (truc doc
canh wc) va siéu am 3D thuc quan (mit cat truc doc qua géc DPMC & vi tri
110° -130% va udc tinh kich thuéc nho caa vong van trén chup cat Iop da
day.3176180 Tuy nhién, do vong van PMC 1a mét cu tric c6 hinh elip nén téi
wu nhat 13 do cac kich thuéc ¢ mat cat ngang thang mit sir dung siéu am 3D
theo nhu khuyén céo cua Hoi Siéu &m tim Chau Au va siéu am tim Hoa Ky,
theo dong thuan cua Truong mdn Tim mach Hoa Ky, Hoi phau thuat 16ng
nguc Hoa Ky, Hoi mach méau va can thiép Hoa Ky vé thay van PMC qua
da,’® ¢ong thuan cua Hoi X quang tim mach vé cét 16p vi tinh da day'®; va
cac phuong phap khac'®* 187, Sir dung siéu &m 3D thuc quan, tat ca cac kich
thudc bao gom duong kinh truc ngan va truc dai cua vong van PMC, dién tich
vong van déu duge do & mat cat ngang thang goc qua vong van DPMC gira thi
tam thu (Hinh 11). Luu ¥ rang su khac biét gitta duong kinh truc ngan va truc
dai cia vong van DMC c6 thé 18n tgi 6mm.173188193 Chj tiét hon vé do dac
PMC timg budc sir dung siéu &m tim 3D thuc quan, khéng nim trong pham
vi ciia khuyén co nay, duogc trinh bay cu thé trong bon bai bao duoc xuat ban
gan day nhat.'®*18” Viéc sir dung nhitng k¥ thuat nay sé thu dugc phép do voi
d6 chinh xac gan tuong ty nhat véi do trén chup cat 16p vi tinh da day. 184185

Can luu ¥ rang mdi phuong phéap do trén siéu am tim 3D thuc quan
hodc do trén chup cat l6p vi tinh déu c6 nhitng thé manh va han ché. Han ché
ctia phuong phap do dac trén cét Iop vi tinh 1a phai sir dung thudc can quang,
tiép xUc véi phong xa va khong do dugc trén hinh anh dong thuc trong qué
trinh thyuc hién can thiép thay van PMC, ddng thoi phai kiém soat nhip tim dé
dat duoc chat lugng hinh anh 6n dinh. Siéu &m tim 3D thuc quan ciing ¢



nhitng han ché nhét dinh. Phan mém st dung dé do dac trén siéu &m tim 3D
duoc phat trién boi Kasel'® va Pershad'®® khong san c6 & moi phong siéu am.
Thi hai 1 viéc quan sat thanh truéc caa vong van PMC c6 thé bi han ché do
tinh trang v6i hoa vong van. Thém vao do tinh trang voi hda & vi tri vong van
c6 thé gay anh huong téi viéc xac dinh ranh gidi va 1am cho vong van ¢é hinh
dang khong déu.

Han ché tht ba cua siéu &m tim 3D qua thuc quan 14 mat phang qua
dinh bam cua ba 14 van PMC thuong khdng thing goc véi duong ra that trai
va goc PMC.'8 Ly do thir 4 1a ca d6 phan giai khong gian va thoi gian cua
siéu am tim 3D van con han ché. Ly do cudi cung 1a ky thuat nay rat phu
thudc vao nguoi thuc hién va téi thoi diém nay van 1a kha kho khin ngay ca
d6i v6i nhitng nguoi da cé kinh nghiém.2”*7# Vi nhiing han ché nay ma viéc
phdi hop nhiéu phuong tién chan doan 1a 1y twéng nhat dé danh gia vong van
DPMC phuc vu cho can thiép thay van PMC qua da.

Hinge point plane
= virtual ring

Hinge points Hinge points

Hinh 10 (A) Céc vi tri dé do gbc DPMC va DPMC 1én. Theo hinh nay khuyén céo 4 vi tri do
thé hién bang cac dudng mau xanh c6 mii tén hai dau (1) vong van PMC (c6 diém bam
cta dinh ba 14 van); (2) duong kinh xoang Valsalva (vi tri kich thudc 16n nhat — thuong 1a
chinh gitta); (3) chd ndi xoang Valsalva va PMC 1én; (4) doan gan PMC 1én, khoang céch
gitta vi tri do doan gan DMC 1én va vong van PMC (hai miii tén tim hai dau). Vong van
PMC do & giira thi tim thu trong khi cac kich thudc khac do ¢ cudi thi tim truong. Puong
nét dat thé hién truc doc cua thét trai va truc doc cua gbc PMC va PMC 1én khong phai 14



mot, va goc gitra hai truc ndy khac nhau giita cac ca thé, thay doi theo tudi va dic diém
bénh hoc. (B) Giai phau binh thuong ciia vong van PMC. Vong van PMC la ving chit
nhét cia gdc PMC duoc dinh nghia 1 vong tron tudng tugng di qua ba dinh bam cua ba la
van DPMC (hinh anh duoc phép cua Kasel va cs). Ao: PMC; LA: nhi trai

Hinh 11: Puong kinh nho hon (trudc sau) gbc DMC do trén cit 16p vi tinh (A) hoic do
trén siéu am 3D qua thuc quan (C, mat cit ngang, hinh anh phong dai) do tir bd trong caa
chd tiép ndi 14 vanh trai va la khdng vanh t6i xoang vanh phai bén dbi dién (hinh A va C:
mili tén vang hai dau), duong kinh 16n hon (bén —gitta) do tir diém giita cua xoang vanh
phai toi diém xa nhat cua xoang khong vanh (hinh A va C: mili tén mau tim hai dau). Hinh
B hinh anh ct I6p vi tinh cat ngang qua goc PMC phong dai tai vi tri xoang Valsalva st
dung hai mit cit vuéng goc nhau dé dbi chiéu. Hinh D: hinh anh truc doc qua PMC.
Puong mau do trong hinh B va D thé hién vi tri do duong kinh DPMC qua vi tri ¢d kich
thuge 16n nhat cua xoang Valsalva.

12. Géc PMC

Trén siéu am 2D thanh nguc, kich thudc goc PMC (tai vi tri duong
kinh 16n nhat ngang qua xoang Valsalva) do dugc & mit cat tryc doc canh tc,
quan sat duoc goc DPMC va PMC 1én doan gan. Mit cat nay hoi khac so voi
mit cat danh gid truc doc cua tdm thét trai (Hinh 10A). Hinh anh truc doc thét
tréi 6 thé duoc danh gia tir nhiéu vi tri khoang lién suon va & cc vi tri cach
xa bd trai xwong uc. St dung dong thoi hinh anh thu duoc tir hai mat cat
vubng goc voi nhau thu duogc tir ddu do ma tran kha hitu ich. Poan dau cua



PMC én thuong khong dugc danh gia day dua trén mit cat chuan truc doc
canh tc. Trong trudng hop ndy, nén lui dau do gan vé phia xuong Gc cho
phép quan sat DPMC 1én trén mot doan dai hon. Trong mot s6 truong hop dic
biét khi gian DPMC 1én, c6 thé danh gia PMC tir mat cat canh tc phai khoang
lién suon hai hoac ba.

Phép do dac dugc thyc hién & vi tri DMC c6 kich thuéc 16n nhat vudng
goc véi truc doc ciia PMC. O bénh nhan voi PMC c6 ba 14 van, mép dong
cta cac 14 van (thuong la 14 van vanh phai va 14 van khéng vanh) s& nam
chinh gitra 1ong géc BPMC, va cac 14 van déng s& nhin thdy ¢ mit DMC cua
duong thang ndi hai diém tiép xGc cia hai 14 van quan sat dugc. Néu duong
thang dong van khong d6i xang chung to kich thuéc do duoc chua phai la
duong kinh 16n nhat cia goc PMC (Hinh 12).

Hién tai van chwa c6 mot phuong phap thong nhat dé do gbc PMC va
cac kich thudc khac cia BPMC. Siéu am tim st dung phuong phap do tir mép
trude dén mép trude. D6 voi ky thuat do trén cat 16p vi tinh da day lai sir
dung phwong phap do tir mép trong dén mép trong hoic do tir mép ngoai dén
mép ngoai dbi véi cong huong tir tim. Bong thuan cua Hoi siéu &m tim Hoa
ky va Hoi siéu 4m tim Chau Au ban dau thdng nhat do géc PMC va cac kich
thudc khac cia PMC bang cach do tir bd trong dén bo trong. Tuy nhién muc
tiéu dé c6 mot cach do thong nhét nay sau d6 da bi rat lai vi mot sé 1y do: (1)
cac gi4 tri tham chiéu dang duoc sir dung tir trudc téi nay xay dung trén phép
do tir bo trude toi b trude, 19519 (2) cac phép do tir bd trude dén bo trude cho
két qua do 16n hon mét cach cd ¥ nghia thong ké d6i véi phuong phap do tir
b trong dén bo trong (2-4 mm) va viéc chuyén doi nay cd thé 1am giam ty 1¢
nhitng bénh nhan c6 nguy co v& phinh PMC hodc phinh tach DPMC xudng
duéi ngudng can can thiép theo nhu khuyén c4o hién tai. Theo d6, vong van
PMC dugc do theo phwong phap tir bo trong dén bo trong, con lai géc PMC
va céac kich thuéc khac cia PMC duoc do theo khuyén c4o tir bo trudc téi bo
trudce.

Siéu am 2D danh gid duong kinh DPMC dugc uu tién sir dung hon siéu
am M mode do su chuyén dong cua tim c6 thé 1am thay doi vj tri cua dau dat
que chi dé do M mode dinh hudng vi tri 16n nhat ngang qua xoang Valsalva.
Sy dich chuyén nay c6 thé gay ra su udc tinh thap hon thuc té (khoang 2mm)



khi do kich thuéc DMC bang phuong phap M mode so véi phuong phap
2D.1% Pong mach cha nguc danh gid qua siéu 4m tim thuc quan cho chét
luong hinh anh tot hon siéu 4m tim qua thanh nguc vi phan PMC nay nam
gan dau do thyc quan hon. Géc DPMC va DPMC 1én nhin thay rd nhat & mat cat
giira thuc quan, truc doc qua van DPMC (mat cat 3 budng, ¢ goc 120° -140°).3
Truc ngan ciia DPMC 1én danh gia rd nhat st dung mit cat giira thuc quan, goc
45°. Pé do dac DMC xudng, st dung mit cit truc doc goc 0° va mat cat truc
doc g6c 90° tir mirc ngang co hoanh téi quai PMC. Chirc ning danh gia hai
mat cat vudng goc cung ldc caa siéu am tim 3D thyuc quan cho phép danh gia
cuing ldc ca truc ngan va truc dai.
13. Xac dinh gian PMC lén

Gian PMC én c6 lién quan voi Sy ton tai va tién trién cua ho van
PMC,™" dong thoi cb lién quan véi su xuat hién cua tach thanh PMC. Tang
huyét ap it gay gidn gdc PMC 6 vi tri xoang Valsalva'® nhung lai gay gidn
PMC Ién nhiéu. Buong kinh géc PMC do & vi tri 16n nhat cat ngang qua
xoang Valsalva co lién quan chit ché véi dién tich da co thé va tudi. Vi vay
c6 thé dung dién tich da co thé dé du doan duong kinh géc PMC ¢ ba nhém
tudi: < 20 tudi, 20 — 40 tudi va > 40 tudi st dung cong thie tinh.2% Gidn gdc
PMC tai vi tri xoang Valsalva dugc dinh nghia 1a kich thuéc gdc PMC 16n
hon 95% khoang tin cay cia su phan bd dbi voi quan thé tham khao. Gidn
PMC c6 thé phat hién dé dang khi di chiéu kich thuéc gdc PMC theo dién
tich da co thé vao biéu d6 phan b chuan binh thuong (Hinh 13).1% Céng thuc
dé udc tinh duong kinh DPMC tai vi tri xoang Valsalva tinh theo dién tich da
co thé cho ting nhdm tudi d6i chiéu theo Bang 14 va Hinh 13. Chi sb gbc
DMC hoic ty I¢ giira kich thudc quan sat duge va kich thuéc mong mudn tinh
duoc bing cach chia ty 18 kich thuéc quan sat duoc cho kich thuéc mong
muén.
Khuyén céo: duong kinh géc DMC nén do ¢ giira thi tim thu tir bo trong dén
bd trong. Céc kich thuéc khac cia DPMC do & cudi thi tAm truong, mit phing
do vudng goc véi truc doc cia PMC theo ki thuat do tir bo trude dén bo
trude. Po kich thudc goc PMC vi tri 16n nhat ngang mic xoang Valsalva nén
so sanh véi db thi theo tudi va dién tich da co thé hodc gié trj tinh toan duoc
dua trén cong thuc cu thé. Viéc do chinh xac duong kinh vong van PMC



truée khi thay van DPMC qua da 13 vo cung quan trong. Cho téi thoi diém hién
tai chua co phuong phap nao 12 tiéu chuan vang dé do kich thuéc goc PMC
trudc khi can thi€p thay van PMC qua da. Siéu am tim 3D qua thyc quan
hodc chup cat 1p vi tinh da ddy duoc coi 1a phuong phap méi va c6 do tin cay
dé do dac gbc PMC.

v & -

Hinh 12: hinh anh thé hién do gbc PMC ding (A); khong dang ( B va C) (miii tén mau do
hai d4u) (A) duong kinh do ¢ vi tri trung tim, 14 van déng & Vi tri trung tam. Duong ké
manh: truc doc cuia PMC 1én, duong vubng goc 1a mit phang dinh hudng dé do duong
kinh vong van. (B) hinh anh do khéng dang duong kinh vong van, léch truc. Biém bam caa
la van bi di dong mot phan 1én cao vi thé khong dai dién cho goc bam cua 14 van vi thé
khong dong mad hét. (C) hinh do khong dung do dit 1at cit bj chéch. Vong van 1a vong
tudng tuong duoc xac dinh bai diém bam caa ba 14 van DPMC. Vi vay phan 16n vong van
khdng c6 cau trdc giai phau nhin thiy dwoc. Tuy nhién vi tri cua vong van & bat ky mat cét
truc doc 2D nao déu cé thé xac dinh do miat phang tudng tugng cia vong van vudng goc
Véi truc doc cua goc PMC. Khi cit d6i duong kinh 16n nhat cua vong van & mat cit ding
doc, mot nira s& nhin thay 14 vanh phai ¢ phia trudce va tam gic xo giira 14 vanh tréi va la
khdng vanh ¢ phia sau. Vi chi nhin thdy mét ddu an vé mit giai phau (diém bam 14 vanh
phai), vong van bén ddi dién nén dugc udce tinh bang cach do vudng goc véi truc doc cua
PMC. Néu ¢ ging do t6i vi tri ban cho 14 giira hai diém bam caa 14 van (B va C), thudng
do trong xoang Valsalva c6 thé dan t6i uéc lwong qua murc kich thuéc vong van



Tré em va thiéu nién Ngudi 16n 20-39 tudi Nguoi 16n > 40 tudi
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Dién tich da co thé (m?)
Hinh 13. Khoang tin cay 95% d6i voi kich thudc goc PMC tai vi tri xoang Valsalva trén
co s& dién tich da co thé ¢ tré em va thiéu nién (A), ngudi 16n tir 20 -39 tudi (B) va ngudi
I6n > 40 tudi (C). sir dung thong tin dwgc phép cia Roman va cs. 1%

Bang 14 Kich thwéc goc PMC ¢ ngudi truwéng thanh

Goe PMC Gia tri Chisé  Goc PMC Gia tri
tuyst d6i  (cm/m?) tuyét doi
Nam gidi Nir gioi Nam gidi Nir gioi
\Vong van 26+03 23+0.2 1.3+0.1 1.3+0.1
Xoang Valsalva 34+£03 3.0zx03 1.7+0.2 1.8+0.2
Chd nbi xoang ValsalvavaPMClén 29+03 26+0.3 15+0.2 15+£0.2
PMC lén doan gan 30+04 27+04 15+02 16+0.3

Puoc cho phép bei Roman va cst®. Hiratzka va cs?%.
V. TINH MACH CHU DUOI

Thim kham tinh mach cht duéi tir mat cit duéi miii rc nén dugc tién
hanh nhu mot phan trong thim kham thudng quy siéu &m qua thanh nguec.
Puong kinh tinh mach chu dudi nén duge do ¢ mat cat dudi mii e, bénh
nhan & tu thé nam ngtra, do cach vi tri d6 vao nhi phai tir 1 -2 cm. Pé dat mirc
chinh xac nhat, do duong kinh TMCD vudng géc véi truc doc cua TMCD.
Puong kinh TMCD giam trong thi hit vao do 4p luc &m tinh trong 16ng nguc
lam tang d6 day that phai tir cac tinh mach hé théng. Puong kinh TMCD va
phan tram thay doi kich thuéc TMCD theo hit thd phan anh &p luc nhi phai.
M&i lién hé nay c6 thé luong gia theo chi s6 xep cia TMCD.'*® Panh gia dap
g cia TMCD theo hd hap can thuc hién sniff test (BN hit vao nhanh rdi tho
ra) vi hit tho thong thuong cd thé khéng boc 16 1 dap tng nay.



Dé dam bao don gian hoa va dong nhat vé gié tri p luc nhi phai, nén sir
dung gia tri cu thé cua ap luc nhi phai hon 1a khoang gié tri dé trén co s do
xac dinh ap luc DPMP tam thu. PK TMCD < 2.1 ¢cm va mirc do xep TMCD >
50% khi lam sniff test goi ¥ ap luc nhi phai binh thuong (~ 3 mmHg, khoang
dao dong 0-5 mmHg); Bk TMCD > 2.1cm va xep < 50% khi lam sniff test goi
y tang ap luc budng nhi phai (~ 15 mmHg, khoang dao dong 10-20 mmHg);1%
cac bénh canh con lai cia TMCD thi lay gia tri 4p luc nhi phai 12 8 mmHg,
khoang dao dong 5-10 mmHg. Can luu y ¢ nhiing van dong vién tré tudi,
TMCD c¢6 thé gidn ma &p luc nhi phai van binh thuong.2°2°! Pong thoi
TMCD c6 thé gian va khong xep khi bénh nhan thd may vi vay khéng nén st
dung dé danh gia ap luc nhi phai mot cach thuong quy ¢ nhitng bénh nhan
nay.?%2 Tuy nhién kich thuéc TMCD do trén siéu 4m tim qua thuc quan tai vi
tri néi gitra nhi phai va TMCD duoc sir dung dé phan anh ap luc tinh mach
trung tdm & bénh nhan an than thd may.2% Viéc sir dung gié tri kich thuéc
TMCD va su thay d6i theo hd hap dugc khuyén khich dé woc tinh ap luc nhi
phai. Uéc tinh &p luc nhi phai dugc sir dung dé wéc tinh &p luc dong mach
phdi trén co s& danh gia dong hé qua van ba 14 hon 1a ap dung gié tri &p luc
nhi phai giéng nhau cho tat ca cac bénh nhan.

LUUY

Khuyén céo trén duoc soan boi Hoi siéu am tim Hoa Ky va Hoi hinh anh tim
mach Chau Au nhu 1a mot tai liéu tham khao danh cho cac thanh vién. Khong
nén coi cac khuyén céo trong nay la ngudn tai liéu duy nhit d¢é huéng dan
diéu tri cho moi nhan vién y té vi chung dugc xay dung chi yéu dua vao y
kién céc chuyén gia hon 1a cac bang chang khoa hoc. Hoi siéu am tim Hoa Ky
va Hoi hinh anh tim mach Chau Au khéng chiu trach nhiém vé tinh toan dién
va do chinh xac cua cac thdng tin néu trong tai liéu va su phu hgp trong ting
muc dich diéu tri khac nhau. Trong moi trudng hop khéng cd méi lién hé rang
buoc gi gita Hoi siéu &m tim Hoa Ky va Hoi hinh anh tim mach Chau Au va
c4c thay thudc cling nhu bénh nhan hoic bat cir nguoi ndo khac.
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Phu hinh 1: Béi véi nam gidi (cot trai) va phu nix (cot phai), cac khoang tin cay 95% cho
céc két qua thé tich cudi tim truong trén mit cit 4 budng tir mom (trén cung), mat Cit 2
budng tir mom (¢ gitra), va 2 binh dién (dudi cung) hiéu chinh theo tudi.
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Phu hinh 2: Béi véi nam gigi (cot trai) va phu nit (cot phai), cac khoang tin cay 95% cho
cac két qua thé tich cudi tam thu trén mat cat 4 budng tir mom (trén cung), mat cit 2 budng
tir mom (& giira), va 2 binh dién (duéi cung) hiéu chinh theo tudi.
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Phu hinh 3: Béi véi nam gidi (cot trai) va phu nir (cot phai), cac khoang tin cay 95% cho
cac két qua thé tich cudi tam truong trén mit cit 4 budng tir mom (trén cuing), mat cat 2
budng tir mém (¢ gitra), va 2 binh dién (dudi cting) hiéu chinh theo BSA



Thé tich cudi tam thu that trai trén mit ciat 4 budng tir mém

Nir gioi
(=]
O,
=
=1
ES
=
=
- e
© __—
> _
3o
O <
£
©
QA —
<+« /‘/
O,

1

14 18 22 26
Body-surface area, m sq.

Thé tich cudi tam thu thét trai trén mat cat 2 budng tir mém

Nir gioi

- it~ L

O -

=
-
ES-
=
o -
= © —
= gl
o =
O < 7
E
2
0Q —
a N —

,f-/
e
D -

1

1.4 18 22 26
Body-surface area, m sq

Thé tich cudi tam thu thit trai trén 2 binh di¢n

Nam gidi
- - Lhd
e 4
- il
ER -
% o
we
3
Go.
g h /’/
= g
So. //
<+ © = |
O L T T
1 1.4 1.8 22 2.6
Body-surface area, m sq.
Nam gidi
o
O -
-
% & /’,//'
7 —
e
Ea
%o
20
g¥
©
= -
oo -
a ™ __—
——
O -
1 1.4 1.8 2.2 2.6
Body-surface area, m sq
Nam gii
o
D _
cal
>" L —
(Lﬁ 8 T ’/',///"
> :
23
w©
2 —
m 8 i /,/"'
O l T T T T T
1 1.4 1.8 2.2 2.6

Body-surface area, m sq

Nir gioi

60 80 100

Biplane LV ESV, mL
40

20

14 18 22 28
Body-surface area, m sq

Phu hinh 4: Béi véi nam gidi (cot trai) va phu nir (cot phai), cac khoang tin cay 95% cho
céc két qua thé tich cudi tam thu trén mat cit 4 budng tir mom (trén cling), mit cit 2 budng
tir mom (¢ gitra), va 2 binh dién (dudi cung) hiéu chinh theo BSA.






Phu bang 1. Nguén trich din cac dix liéu nghién ciu chike ning thét trai phan loai theo mit cat siéu am, gidi, va cac dic
diém co ban

Mat cit truc doc Mit cat 4 buong tir ~ Mat cat 2 budng tir Mt cit 2 binh dién
canh ac mom mom
Asklepios (1.019)  CARDIA5 (1.027)  CARDIA5 (588)

Nguén dir liéu CARDIAS5 (111)

Flemengho (252) Asklepios (1.006) Asklepios10 (161) Asklepios10 (161)
Flemengho (245) Flemengho (244) Flemengho (248)

Nam
n 502 962 410 201
Nguoi da triang 502 770 345 201
Nguwoi da den 0 192 65 0
Tudi (niim) 45+8 37+10 50+8 47+14
Chiéu cao (cm) 177+7 178+7 178+7 177+8
Cén nang (Kg) 78+10 7710 80+10 79+11
BSA (m?) 1.96+0.14 1.94+0.15 1.99+0.15 1.974£0.17
BMI (kg/m?) 2543 2443 2543 2543
Nir
n 769 1.316 583 319
Ngudi da tring 769 244 509 319
Nguoi da den 0 1.072 74 0
Tudi (ndm) 45+7 37+10 50+7 48+12
Chiéu cao (cm) 164+6 164+6 1656 164+7
Can nang (Kg) 63+8 62+9 66+9 63+9
BSA (m?) 1.69+0.13 1.68+0.13 1.73+0.15 1.70+0.14
BMI (kg/m?) 23+3 23+3 24+3 24+3



Phu bang 2. Gi4 tri binh thwong caa thit trai

Céc gia tri tham chiéu

Mt cit truc doc canh wc )

Puong kinh TT tam trowong (mm)

Pwong kinh TT tam thu (mm)
Mit cat 2 budng tir mém )
LV EF (%)

LV ESD (mL)

LV ESV (mL)

Mit cit 4 budng tir mém ©
LV EF (%)

LV ESD (mL)

LV ESV (mL)

Hai binh di¢n @

LV EF (%)

LV ESD (mL)

LV ESV (mL)

Chuin hda theo BSA

Mt cat 2 budng tir mém *)
LV EDV (mL/m2)

LV ESV (mL/m2)

Mit cit 4 budng tir mém ©
LV EDV (mL/m2)

LV ESV (mL/m2)

Hai binh di¢n @

LV EDV (mL/m2)

LV ESV (mL/m2)

n

502
389

410
410
410

962
962
962

201
201
201

410

410

962
962

201
201

Nam
Mean+SD

50.2+4.1
32.4+3.7

62+7
117+29
45+15

60+7
127+29
50+14

62+5
106+22
41+10

59+14
23+7

2-SD range

42.0-58.4
25.0-39.8

48-76
59-175
15-75

46-74
69-185
22-718

52-12
62-150
21-61

31-87
9-37

n

769
630

583
583
583

1316
1316
1316

319
319
319

583
583

1316
1316

319
319

N
Mean+SD

45.0+£3.6
28.2+3.3

6416
87+23
32+11

6218
94423
36+12

64+5
76+15
28+7

50+12

18+3

56+13
217

45+8
16+4

2-SD range

37.8-52.2
21.6+34.8

52-76
41-133
10-54

46-78
48-140
12-60

54-74
46-106
14-42

26-74
6-30

30-82
7-35

29-61
8-24



Phu bang 3. Gi4 tri binh thwong va bénh ly cia thét trai theo phwong phap 2D

Nam N
Binh  Batthuong Batthwong Batthwong Binh  Batthwong Batthuong Bt thuong

thuong nhe trung binh nang thuong nhe trung binh nang
Puwong kinh that trai
LV Dd (cm) 4.2-5.8 5.9-6.3 6.4-6.8 >6.8 3.8-5.2 5.3-5.6 5.7-6.1 >6.1
LV Dd/BSA (cm/m2)  2.2-3.0 3.1-3.3 3.4-3.6 >3.6 2.3-3.1 3.2-34 3.5-3.7 >3.7
LV Sd (cm) 2.5-4.0 4.1-4.3 4.4-4.5 >4.5 2.2-3.5 3.6-3.8 3.94.1 >4.1
LV Sd/BSA (cm/m2) 1.3-2.1 2.2-2.3 2.4-25 >2.5 1.3-2.1 2.2-2.3 2.4-2.6 >2.6
Thé tich that trai
LV Dv (ml) 62-150 151-174 175-200 >200 46-106 107-120 121-130 >130
LV Dv/BSA (ml/m2) 34-74 75-89 90-100 >100 29-61 62-70 71-80 >80
LV Sv (ml) 21-61 62-73 74-85 >85 14-42 43-55 56-67 >67
LV Sv/BSA (ml/m2) 11-31 32-38 39-45 >45 8-24 25-32 33-40 >40
Chire ning that trai
LV EF (%) 52-72 41-51 30-40 <30 54-74 41-53 30-40 <30
Khdi co tht tréi
Do day vach (cm) 06-1.0  1.1-1.3 1.4-1.6 >1.6 0.6-09  1.0-1.2 1.3-15 >1.5
D¢ day thanh sau 0.6-1.0 1.1-1.3 1.4-1.6 >1.6 0.6-0.9 1.0-1.2 1.3-15 >1.5
(cm)
Khéi co (g) 88-224  225-258 259-292 >292  67-162  163-186 187-210 >210
Khéi co/BSA (g/m2) 49-115 116-131 132-148 >148 43-95 96-108 109-121 >121
Khoi co that trai (g)
Khéi co (g) 96-200 201-227 228-254 >254 66-150 151-171 172-193 >193

Khéi co/BSA (g/m2)  50-102  103-116  117-130 >130 44-88  89-100 101-112 >112



Phu bang 4. Chire niing that trai theo nhém tudi va giéi (mean and 2SD = trung binh va dd léch chuan)

Gi4 tri tham chiéu Tudi 20-29 Tuoi 30-39 Tuoi 40-49
Nam N Nam N Nam N
n meanxSD n mean+SD n mean+SD n meanxSD n mean+SD n mean+SD
Mit cit 2 budng tir mém

LV EF (%) 14 6214 16 6216 27 6215 19 6216 144 6216 223 636
LV EDV (ml) 14 122+18 16 88121 27 111427 18 121425 144 12125 223 90+22
LV ESV (ml) 14 467 16 33+10 27 64+11 18 46x14 144 46+14 223 34+11
M3t cit 4 budng tir mém

LV EF (%) 247 6316 274 6316 363 617 478 62+8 235 5817 383 609
LV EDV (ml) 247  136%¥29 274  106x23 363 131+28 478 99123 235 118+28 383 84120
LV ESV (ml) 247 51+13 274 39+11 363 51+14 478 37+11 235 50+16 383 34+12
Hai binh dién

LV EF (%) 29 6215 39 63+4 34 61+4 34 63+4 45 6215 82 64+4
LV EDV (ml) 29 118+25 39 87+18 34 114422 34 82+16 45 107+£24 82 77+13
LV ESV (ml) 29 46+11 39 32+8 34 44+10 34 316 45 41+10 82 2816

Thé tich nhat bop (ml) 29 73x17 39 55+12 34 69+15 34 52+8 45 66+12 82 4919
Hiéu chinh theo BSA

M3t cit 2 budng tir mém

LV EDV (ml/m2) 14 59+8 16 509 27 56+14 18 50+8 144 61+13 223 52+12
LV ESV (ml/m2) 14 22+4 16 1915 27 216 18 1844 144 237 223 1916
Mt cit 4 budng tir mém

LV EDV (ml/m2) 247 70+14 274 63+13 363 67+13 478 59+13 235 60+13 383 5011
LV ESV (ml/m2) 247 2616 274 236 363 267 478 226 235 2618 383 2017
Hai binh dién

LV EDV (ml/m2) 29 62+10 39 52+9 34 57+11 34 4916 45 5419 82 457
LV ESV (ml/m2) 29 2415 39 1944 34 225 34 1844 45 2115 82 163



Phu bang 4 (tiép). Chitc ning that trai theo nhom tudi va giéi

(mean and 2SD = trung binh va dé léch chuan)

Giéa tri tham chiéu

n
Mt cit 2 budng tir mém

LV EF (%) 191
LV EDV (ml) 191
LV ESV (ml) 191
Mt cit 4 budng tir mém
LV EF (%) 96
LV EDV (ml) 96
LV ESV (ml) 96
Hai binh dién

LV EF (%) 55
LV EDV (ml) 55
LV ESV (ml) 55

Thé tich nhat bép (ml) 55
Hiéu chinh theo BSA

Mt cit 2 budng tir mém
LVEDV (ml/m2) 191
LV ESV (ml/m2) 191
Mt cit 4 budng tir mém

LV EDV (ml/m2) 96
LV ESV (ml/m2) 96
Hai binh dién

LV EDV (ml/m2) 55

LV ESV (ml/m2) 55

Tudi 50-59
Nam
mean+SD n
61+8 290
119430 290
46+16 290
60+7 163
115429 163
47+16 163
6315 116
101+21 116
3849 116
6415 116
60+14 290
2318 290
59+13 163
24+14 163
5249 116
19+4 116

N
mean+SD

6416
87+23
32+11

60+8
82+18
33+12

6415
73+14

2616
46+10

n

34
34
34

21
21
21

38
38
38
38

34

34

21
21

38
38

Tudi 60 tra Ién

Nam
mean+SD

636
88+22
3248

59+5
110+24
45+12

635
98+21
36+9
62+14

4511

16+4

56x11
22+5

50+10
18+4

n

36
36
36

18
18
18

48
48
48
48

36

36

18
18

48
48

N
mean+SD

65+6
63+12
22+6

60+6
74£15
29+7

65+6
68+11
24+6
44+8

377

13+3

44+8
1714

40+7
14+3



Gia tri tham chiéu

M3t cit 2 budng tir mém
LV EF (%)

LV EDV (ml)

LV ESV (ml)

M3t cit 4 budng tir mém
LV EF (%)

LV EDV (ml)

LV ESV (ml)

Hiéu chinh theo BSA
Mit cit 2 budng tir mém
LV EDV (ml/m2)

LV ESV (ml/m2)

M3t cit 4 budng tir mém
LV EDV (mlI/m2)

LV ESV (ml/m2)

Phu bang 5. Kich thwéc va chire ning thét trai theo chiing téc va gigi tinh

Da den Da tring
Nam NG Nam
n MeanxSD n Mean+SD n Mean+SD n
65 61+7 74 6416 345 6217 509
65 130+28 74 99+23 345 114428 509
65 51+16 74 36%10 345 44+14 509
244 636 192 6416 770 60+7 1072
244 135+29 192 10623 770 125+29 1072
244 5012 192 38+11 770 5015 1072
65 6613 74 55+11 345 57+14 509
65 268 74 2016 345 2247 509
244 70+14 192 62+13 770 64+14 1072
244 2616 192 22+6 770 267 1072

N
Mean+SD

6416
85+22
31+11

61+8
91+23
36+12

50+12

18+6

54+13
21+7



Phu bang 6: Gia tri sirc cing thét trai binh thwong trong cac nghién ciru da phén tich va trong cac 4n ban gan
nhat, theo phan mem va hang thiet bi cung cap

Hang thiét bi Phan mém n Gia tri trung binh SD LLN
Varying Meta-analysis 2597 -19.7% NA 1
GE EchoPAC BT 12 247 -21.5% 2.0% -18% 2
EchoPAC BT 12 207 -21.2% 1.6% -18% 3
EchoPAC BT 12 131 -21.2% 2.4% -17% 4
EchoPAC 110.1.3 333 -21.3% 2.1% -17% 5
Philips QLAB 7.1 330 -18.9% 2.5% -14% 5
Toshiba Ultra Extend 337 -19.9% 2.4% -15% 5
Siemens VVI 1.0 116 -19.8% 4.6% -11% 6
VVI1.0 82 -17.3% 2.3% -13% 7
Esaote Mylab 50 30 -19.5% 3.1% -13% 8
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2. Kocabay G, Muraru D, Peluso D, Cucchini U, Mihaila S, Padayattil-Jose S, et al. Normal left ventricular mechanics by two-dimensional
speckletracking echocardiography. Reference values in healthy adults. Rev Esp Cardiol (Engl Ed). 2014;67:651-8.

3. Kouznetsova T, Staessen J, Department of Cardiology, Catholic University Leuven, personal communication. 4. Barbier P, University Milano,
personal communication.

5. Takigiku K, Takeuchi M, Izumi C, Yuda S, Sakata K, Ohte N, et al. Normal range of left ventricular 2-dimensional strain: Japanese Ultrasound
Speckle Tracking of the Left Ventricle (JUSTICE) study. Circ J 2012;76:2623-32.

6. Rodriguez-Bailon I, Jim enez-Navarro MF, P erez-Gonz alez, Garc [1 [11a-Orta R, Morillo-Velarde E, de Teresa-Galvana E. Left ventricular
deformation and two-dimensional echocardiography: Temporal and other parameter values in normal subjects. Rev Esp Cardiol. 2010;63:1195-9.
7. Saleh HK, Villarraga HR, Kane GC, Pereira NL, Raichlin E, Yu Y, et al. Normal left ventricular mechanical function and synchrony values by
speckle-tracking echocardiography in the transplanted heart with normal ejection fraction. J Heart Lung Transplant 2011;30:652-8.



8. Bussadori C, Moreo A, Di Donato M, De Chiara B, Negura D, Dall’Aglio E, et al. A new 2D-based method for myocardial velocity strain and
strain rate quantification in a normal adult and paediatric population: assessment of reference values. Cardiovascular Ultrasound 2009;7:8.
http://dx.doi. org/10.1186/1476-7120-7-8

Phu bang 7. S6 lweng nghién ciru va cac tham sé sir dung dé do lwdng gia tri kich thwéc va chirc

niing that phai

Gia tri tham chiéu S6 nghién cau n
Puong kinh dy budng that phai (mm) 12 695
Pwong kinh gitra buong that phai (mm) 14 1938
Puong kinh gan ciia PRTP trén mit cit truc doc canh e (mm) 11 380
Pwong kinh gan ciia PRTP trén mat cat truc ngan canh wc 5 193
(mm)

Puong kinh xa ciia PRTP trén mt cit truc ngin canh &c (mm) 4 159
D¢ day thanh that phai (mm) 9 527
Dién tich cudi tAm trwong that phai (cm2)

Nam 2 909
Nir , , 2 971
Dién tich cuoi tam trwong that phai hi¢u chinh theo BSA (cm2/m2)

Nam 2 909
Nir 2 971
Dién tich cudi tam thu that phai (cm?2)

Nam 1 533
Nir 1 600
Dién tich cudi tdm thu thit phai hiéu chinh theo BSA (cm2/m2)

Nam 1 533
Nir 1 600

Thé tich cudi tam trwong that phai hiéu chinh theo BSA (ml/m2)


http://dx.doi/

Tubi
<30
30-39
40-49
50-56
60-69
>70

Nam
N

Thé tich cudi tam thu that phai hiéu chinh theo BSA (ml/m2)

Nam
Nir

TAPSE (mm)
Song S trén Doppler xung (cm/s)
Song S trén Doppler mau (cm/s)

FAC (%)

Sirc ciing thanh ty do that phai trén 2D (%)
EF that phai trén 3D (%)

Chi sé Tei trén Doppler xung

Chi sb Tei trén Doppler md

Thoi gian giam téc séng E (ms)

E/A
e’la’
o’
E’le’

257
285

257
285
4803
4752
409
3606
782
1162
853
746
746
1637
2829
1230
3081

Phu bang 8. Kich thwéc va chie ning thit phai binh thwong trén siéu &m 3D theo giéi va dé tudi

n (nr-nam)
102 (45-57)
96 (50-46)
96 (53-43)
88 (47-41)
69 (39-30)
37 (23-14)

RV EDV (ml/m2)
N Nam
53 (38-78) 66 (42-100)
50 (38-77) 58 (35-85)
50 (34-65) 54 (36-78)
49 (37-69) 53 (36-76)
46 (26-64) 52 (37-86)
43 (25-62) 54 (31-68)

RV ESV (ml/m2)
N Nam
20 (8-45) 28 (16-52)
18 (11-38) 23 (12-38)
18 (8-27) 21 (11-33)
18 (11-29) 19 (10-37)
17 (8-26) 19 (10-36)
12 (7-21) 18 (7-28)

RV EF (%)
N Nam
60 (43-82) 56 (42-68)
63 (50-78) 60 (47-74)
65 (49-80) 59 (51-75)
62 (46-76) 62 (45-74)
61 (50-79) 63 (49-79)
71 (57-82) 65 (55-76)



Phu bang 9: Gié tri binh thwong cia nhi trai

Pwong kinh trwéc-sau (cm)

Pwong kinh trwéc-sau hiéu chinh (cm/m2)

Chi s6 dién tich trén mit cat 4 budng tir mém (cm/m2)
Chi s6 dién tich trén mait cat 2 budng tir mém (cm/m2)

Chi s6 thé tich trén mit ciat 4 budng tir mém theo phwong
phép Simpson (ml/m2)

Chi s6 thé tich trén mat cat 4 budng tir mém theo phwong
phéap dién tich — chiéu dai (ml/m2)

Chi s6 thé tich trén mit cat 2 budng tir mém theo phwong
phép Simpson (ml/m2)

A Chi s6 thé tich trén mit cit 2 budng tie mém theo
phwong phap dién tich — chiéu dai (ml/m2)

N

2.7-3.8

1.5-2.3

9.3+1.7

9.6+1.4

25.1+7.2

27.3%x7.9

26.1+6.7

28.0%7.3

Nam

3.0-4.0

1.5-2.3

8.9+£1.5

9.3+1.6

24.516.4

27.0£7.0

27.1+7.9

28.918.5



