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hinh anh gidi phau trong nhitng mat
cét, nhung dé danh gid chinh xac cac
budng tim va van tim can két hgp nhiéu
thong tin tUr nhiéu mat cat khac nhau.
Cac cau truc nho truyén qua nhiéu mat
phang cat (nhu hé th6ng ddng mach
vanh) thi khé dé danh gid dugc mot
cach day du. Ngoai ra, nhirng cau trac
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BANG 2-1 Hinh anh siéu am tim qua thanh nguc

cé thé di déng di vao va di ra mat cat
nhu v3i nhitng chuyén déng do budng
tim co bép hay chuyén ddng theo nhip
hoé hdp cua tim trong I6ng nguc. Su
thay ddi khac nhau trong tu thé cua tim
dudc ghi lai mot cach dé dang véi thoi
gian thuc cia nd, nhung chuyén déng
nay trong suét thdgi gian cua mot chu
chuyén tim cé nhiéu vdn dé hon vi né
cé thé khdng quan sat dudc trén hinh
anh 2D. Chuyén ddng cua tim cé lién
quan dén cac cau truc xung quanh dugc
mo ta trén hinh anh siéu am 3D nhu:

= Su dich chuyén (chuyén ddng
cla tim toan thé trong I6ng
ngurc)

= Su xoay (chuyén ddng tuan hoan
quanh truc cua that trai [LV])

= Su xo0dn (chuyén dbng xoay
khéng tudng U'ng nhau cia mom
tim so vdi nén cua that trai [LV])

Danh phap dinh huéng

Ctra s6 (Vi tri ctia dau do)

Canh uc

Moém
Duéi

suon

Trén hdom uc

Hinh

anh mat cat

Truc ngan

Truc doc

Bén budng

Hai budng

Diém tham chiéu

Mom

tim vé&i nén

Phia gan véi phia gitra
Phia trén voi phia dudi

Khi mat cat hinh anh 2D dudgc dat dang,
vi tri cta nhitng cdu tric bén cé thé
thay ddi gira tdm thu va tdm truong.
Vi du, trong mat cdt 4 budng tai mom
tim, nhirng doan k€ ti€p cua that trai
(c6 thé dugc nudi bdi nhitng nhanh
déng mach vanh khac nhau) cé thé
dudc nhin thay & thi tam thu véi tam
truong. So vdi hinh anh tUr mat cat,
hinh anh siéu am 3D cung cap mot
truGng quan sat rong hon, nhung & thai
diém hién tai van cé kha ndng st Ii kém
hon va téc d6 khung hinh con nho, va
vadn bi anh hudng bdi nhip thd va
chuyén ddng cua tim (xem Chuong 4).
Do do, cac phuong thic dudc sur dung
mot cach thich hgp trong nghién clru
hinh anh siéu am tim.

Danh phap cac mat cg ban

M&i hinh dnh mat cit dugc dinh nghia
bdi nhitng clia s6 &m cua né-window (vi
tri cia dau do) va view (hinh anh mat
cdt) (Bang 2-1). Ba mat phang hinh
anh siéu am tim dugc xac dinh bdi
chinh truc cua tim (véi that trai dudc
xem nhu 1a diém tham chiéu chinh)
thay vi cdc méc xuong hay diém méc
bén ngoai cd thé (Hinh 2-1). Diém
tham chi€u trudc nhat trén qua tim
chinh la mém tim, dudc xem nhu la
dinh cla that trai, va mat cat cua van
tai nén tim. BGn mat cadt cd ban bao
gobm:
o Mat phang truc doc: Song song
v@i truc dai cla that trai, véi mat
cat giao diém tr médm that trai
va diém gilra cua van ddng mach
chd, can chinh va@i dudng kinh
trudc sau cua vong van hai 3.

Mat cat truc ngan: nhirng hinh
anh mat cadt khac nhau vudng
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Hinh 2-1 Mat cit cd ban trong siéu am tim qua thanh nguc. Mt cit truc dai (mii tén mau tim) kéo dai tur
mom that trdi qua mat phdng van ddng mach chl. M3t cat truc ngdn (mdi tén mau dd) 1a mat cat vudéng gbc véi mat
cét truc doc ddn dén mot goc nhin c6 dang tron cla that trai. Mat cat 2 budng (mdii tén mau xanh) va mét cit bén
budng (mii tén xanh 13) déu xoay mét goc khoang 60° tir truc doc va déu vudbng gbc vai truc ngan. Mat cat bén
budng tim bao gom ca hai that va hai nhi. Mat cat hai buéng t&r mom bao gébm nhi trdi va that trai.

gdc V@i truc doc clia that, dan dén hinh that trai, nhi trai, vudng goc vdi
anh cé dang tron cat ngang qua that mat cat truc ngdn, dudc xoay
trai, van hai Ia, van dong mach chu. dén dudng gilra gilta mat phang
truc doc va mat cat 4 budng.

® M3t c&t 4 budng: mat cat tir Ngoai dinh hudng mom véi nén tim,
mom dén nén tim, vudng goc vai nhing dinh hudng chudn khac bao gém

mat cat truc ngan, bao gém ca trung gian véi bén (truc ngang trong

nhi va that, dugc cdn chinh bdi mat cdt truc ngdn va mét cit bdn
dudng kinh gilra ngoai cua ca budng). Nhitng thudt nglt chuin nay

vong van ba la va hai 3. cling dudc ap dung khi khao sat ciu

- tric giadi phau tim vdi siéu am tim 3D.

Mat cdt 2 budng: hinh anh mat
cdt tr mom dén nén tim bao gom



CUa sd siéu &m la nhiing vi tri cua dau
do ma cho phép tia siéu am di dén qua
tim. Cac xuadng cua l6ng nguc va cac
khoang phdi day khi lam gidi han viéc
ti€p can cua séng siéu am, lam cho tu
thé cua bénh nhan cling nhu yéu cau
nhitng yéu t6 kinh nghiém cua thay
thuSc dé tiép can dudgc viéc chan doan
hinh anh. Hinh anh cua siéu am qua
thanh nguc thudng dat dudc tUr cac clra
s& canh ('c, mém, dudi sudn, va trén
hém (rc. Chuyén dbng cla dau do dudc
sir dung dé dat dugc mot géc nhin nhu
y mudn dudc mo ta sau day:

® Di chuyén dau do dén nhitng vi

tri khac trén thanh nguc

Nghiéng hoac lia (Tilt or point)
dau do vai nhitng chuyén déng
rung dong dé 18y dudc hinh anh
cau truc khac nhau trong cung
mot mat cat.

Quét (Angle) dau do qua nhirng
mat cat khac nhau dé dat dudc
nhitng mat phdng khac nhau
song song vd&i mat phdng ban
dau.

Xoay (Rotate) mat phang hinh
anh tai tai mot vj tri d& dudc cac
mat cat giao nhau.

Dinh hudng hinh anh

Hau hét cac phong thir nghiém theo HOi
Tim mach Hoa Ky (ASE) hudng dan
dinh hudng hinh anh & ngudi I8n, mac
du mot vai nha siéu am tim tré em s
dung cac dinh dang thay thé. Dinh
hudng dudc khuyén cdo vdi vi tri clua
dau do (thu hep cac phan cua chum tia
siéu am) phia trén ctia man hinh va cau
trac xa hon tir dau do ma hién thi & phia
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dudi cia man hinh. Do d6, mat cat bon
budng trong siéu am qua thanh nguc
dudc hién thi véi médm tim & phia trén
cua hinh anh (do gan hon vdéi dau do),
trong khi vd&i siéu am qua nga thuc
quan (TEE) thi mat cat bén budng dudgc
hi€n thi mom tim & phia dudi cua hinh
anh (do day la phan cé vi tri xa dau do
nhat). BPinh hudng nay giup nhanh
chdéng ghi nhan anh gia siéu am, bdng
am va phan xa &m do hién thi cda tin
hiéu siéu am ban dau giébng nhau cho
tat ca cura s6 va mat cat.

Angle

Image planes

Rotate

Short-axis Long-axis
plane \_/ plane
Hinh 2-2 Pdng tac cua dau do. Vi du trén, s dung
vi tri cla dau do tai dudng canh Uc trai chirng minh:



Lia: dau do “1&c” dé cung cdp hinh anh (A hodc B)
trong cing mét mat phang cdt. Quét: mat cat khac
nhau (vudng géc véi mat cat trong hinh tai dudng A,
B hay C) dat dugc do su gap goéc khac nhau cua dau
do. Xoay: Dau do dugc “chuyén déi” theo chuyén déng
hinh tron d€ cung cdp nhitng mat cdt khac nhau trong
khi van gilt nguyén dinh hudng ban d4u ctia dau do va
thanh nguc.

Phia ngoai bién (trong mat cat truc
ngan) va phia nén (trong mat cat truc
dai) cdu trdc tim dugc hién thi & bén
phai cia man hinh, tuong tu vdi dinh
dang cho cac k¥ thuat hinh anh mat cat
khac. M3t cdt truc ngdn cé thé dudc
nghi la mot ngudi quan sat nhin tu phia
mom tim vé phia nén tim; mat cat truc
doc nhu mot ngudi quan sat nhin tu
phia bén trai sang phai cua qua tim.
M3t cdt b&n budng dugc hién thi 1a cac
cau trdc ngoai bién phia bén phai va
cac cau truc trung gian & phia bén trai
cla man hinh (nhu mat cat truc ngén).

Ky thuat tham kham

Ky thuat tham kham siéu am tim dudc
thuc hién bdi bac si hoac cac chuyén gia
siéu am tim dudc dao tao va giam sat
bdi mot bac si co trinh d6. Khuyén cao
va hudng dan cho dao tao va huén
luyén ch&n doan hinh anh siéu &m tim
cho ca cadc nha chan doan hinh anh va
bac si d& dugc phé cip, nhu tai liéu
tham khao dudc viét tai chuong 5.

O thdi ki céa siéu am tim qua thanh
nguc, dif liéu bénh li lam sang, nhiing
nghién cltu hinh anh trudc do, va
nhitng chi dinh cda nghién clu cling
dugc xem xét. Huyét ap dudgc ghi theo
tudi, chiéu cao, cdn ndng. Bénh nhan &
tu thé& thodi mai cho mdi géc nhin ca
khi nghiéng trai hodc ndm nglra. Dién
tam d6 (ECG) can dudc ghi dinh kém
theo hién thi mét dao trinh (thudng la
DII) dé ho trg thém cho cac su kién cla
tim. Thiét ké dac biét cua dau do siéu
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am tim cho phép cung cap nhitrng mat
cat t8i vu tai médm tim. Dau do dudc ap
dung cho siéu am qua thanh nguc va
ca phan trén cua bung st dung gel siéu
am dé tao su tuong tac tét ma tranh
dugc su can thiép cua khong khi. Thdi
gian can thiét dé thuc hién siéu am tim
phu thudc vao tirng truéng hgp- tu vai
phit & nhitng bénh nhdn mac bénh
thong thudng dé€ ghi nhan tinh trang
chén ép tim dén hon mot gid dé danh
gid & nhitng ca cdé nhiéu tén thuong vé
van hodc nhitng bénh tim bdm sinh.

Ky thuat danh gia

Chat lugng hinh anh phu thudc vao dé
xuyén thau moé cua tia siéu am, va ky
thuat cua ngudi lam siéu am. B xuyén
thau mo cua tia siéu am ddi vdi cac cau
truc tim dudc xac dinh rong rai bdi dang
clia cd thé, dac biét Ia vi tri cua tim co
lién quan dén thanh nguc va phai.
Trong diéu kién tang khoang cach tu
dau do dén tim (e.g, m6 mad), giam do
Xuyén thau cua siéu am (e.g, mo seo),
hoac cé su tham gia cua khéng khi gilra
nhitng md cé khdéng khi va dau do va
tim (e.g, bénh phdi man tin, phau thuat
tim mdi) déu dan dén lam chat lugng
hinh anh kém. Siéu am tim qua thuc
quan (TEE) c6 xu hudng cho hinh anh
hién thi tdt hon cac ciu tric tim bai mot
khoang cach ngan han gilra dau do va
tim, su gép mat ctia phdi, va s dung
dau do cé tan sb6 cao hon. Trong cac
nghién cltu siéu am tim qua thanh
nguc, t6i vu hoa tu thé cua bénh nhén
cho mdi clra s6 siéu &m mang dén céc
cau truc tim chong lai véi su can trg
thanh nguc. Ngoai ra, su thay ddi cla
hé hdp cé thé dugc st dung cho ngudi
siéu am mad rong bang cach cho bénh
nh&n nam ngda va tam thdi nging thé
tai bat cr pha nao cua chu ki hé hap sé



cho chat lugng hinh anh t6t nhat.
Khdong may man thay, du dd cé nhirng
k¥ thudt thdm khdm cén than nhung
hinh &nh siéu &m tim 6 mét vai bénh
nhan van con chua dudc t6i uu nhat.
Giai thich hinh anh siéu am tim

Thay thud6c s dung hinh anh siéu am
tim 2D d&€ xay dung hinh anh 3D tai
hién lai cau tric cac budng tim va van
tim hodac si dung di liéu siéu am tim
3D dé khao sat giadi phau trong mot sd
mat cdt dic biét (Xem chuong 4). Dé
lam diéu nay, su hiéu biét vé hinh anh
mat cat va dinh hudng va khia canh ky
thuéat thu thap hinh anh (e.g, ghi nhan
anh gid) 1a can thiét, vdi su hiéu biét
chi tiét v& giadi phdu cua tim (Bang 2-
2). Ghi nh&n hinh anh mat phing cat
dudc di chuyén gilta mat cdt chuén la
quan trong cho phan tich nay va chéc
rang nhiing bat thudng dang ndm bén
ngoai hodc gilra nhitng “tiéu chuan” tuy
y u. Hinh anh 3D cé thé sé hitu ich cho
viéc 1am r& nhitng cdu truc giai phau c6
lién quan trong nhifng ca phtc tap va
cé thé 1a budc dau dé xac dinh mat cat
t6i vu cho hién thi clda nhitng phat hién
bat thudng. Thong tin dat dugc tr hinh
anh giai phdu sau khi dugc két hgp véi
di liéu Doppler va thong tin Iam sang
cubi cung sé giai thich cho hinh anh
siéu am tim.

Mat cat siéu &m qua thanh nguc

Giai phau siéu &m tim binh thudng dugc
md ta bén dudi cho mdi mat cit. Nhitng
goc nhin t6t nhat cho moi cdu tric dugc
chi ra trong Bang 2-3.

M3t cdt clra sb canh Uc
Mat cat truc doc

Vé&i bénh nhan cé tu thé nam nghiéng
trai va dau do dudc dat d khoang gian
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sudn 3 hodc 4 bén trai, ké ti€p vai
xuong Uc, mat cat truc dai cda tim dat
dudc chia doi theo truc dai cua ca dong
mach chu va van hai la (Hinh 2-3 va 2-
4). Trong mat cdt chudn nay, xoang
dong mach chu, xoang ndi va & dau gan
khoang 3 dén 4cm cua dong mach chu
|én dugc nhin thdy; doan ngoai cua
déng mach chi 1én cé thé quan sat
dudc bang cach di chuyén dau do 1én
mot hoac hai khoang gian sudn. Gidi
han binh thudng trén cua kich thudc
dong mach chu & ngugi I6n la 1.6cm/m?
tai vi tri vong van va 2.1 cm/m? tai
xoang.

Trong mat cat truc doc, 1& vanh phai
cua van déng mach chu & phia trudc va
la khong vanh thudng & phia sau (la
vanh trai nam phia bén clia mat cat).
Trong thi tam thu, nhitng Ia van mong
cua van dong mach chud md réng ra
dugc xem la song song vdi thanh cua
dong mach chua. Trong thi tdm trucng,
cac la van dong lai, v8i mot géc dong
kin md& toi gilta hai 1a van. Cac la van
xudt phat thdng va gan sat vdi vong
van dong mach cha do dang hinh ban
nguyét cla cac 1a van dong (thang theo
chiéu dai cta hinh tru, phu doc theo
truc ngdn cda nd). O nhitng ngudi tré
binh thudng, cac Id van mong dén muc
chi c6 thé nhin thdy chung tai phan
dudng déng cla cac 1a. Gidi phau 3D
cua dudng dinh cua cac la van dong
mach chu dén géc déng mach chua co
dang giébng nhu moét vuong miéng vdi
ba bong hoa gan gan dinh clia xoang
Valsalva va phan gilta cia mdi 1& van
doéng & gan ddy ciia mdi xoang (Hinh 2-
5). Xd lién tiép gilta goc dong mach chu
va va la trudc cua van hai 1a (khong cé
can thiép cd tim) giup xac dinh giai
phau cua that trdi trong cac bénh tim
bdm sinh phlc tap.
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BANG 2-2 Danh ti cla gidi phau siéu am

tim binh thwong
Vi tri

Gi&i han

Gébc déng mach cha

Xoang Valsalva B
Khé&p noi xoang- ong LO
dong mach vanh

BANG 2-3 Siéu am tim qua thanh nguc: Mat

cat cho cac céu tric tim cu thé

Cau trlic
gidi phau

Mat cat tdi wu

Van dong mach cha

L& phai, trai va khéng vanh
Lambl’excrescence

La trwdc va sau
Céc vung cua la van sau

Van déng mach
chu

PLAX

PSAX

Apical long-axis

M3t cat truc dai tai mém
Mat cat bdn budng tai mém

PLAX

Van hai la (trong, ngoai, trung gian) Vv a1 PSAX- mlrc ngang van 2 |la
A 3 . an hai la . 2 3 o
Day chang la van Mat cat 4 budng tai mém
Mép van (giira va bén) Mat cat truc dai tai mém
Doan thanh (Xem Chwong PSAX-mtrc nang van ddéng mach cht
Thét trai 8), vach lién that. thanh tw Van déng mach ~ Dwong ra that phai
do, nén, mdm, cac co nhu phoi Mat cat truc ngén duwdi swon (muc
Puong vé that phai, cau co ngang van)
(moderator band), dwong ra Duwong ve that phai
Thét phai that phai, mau trén that Van ba 14 Mat cat 4 budng tai mom
(Supraventricular Crest), co Mé,t cat 4 buong dwéi swdn va truc
nhu ngan
La trworc, la sau, la vach PLAX
Van ba la Day chang van Thét tréi PSAX ) )
Mép van Mat cat 4 budng, 2 budng truc doc
Tiéu nhi phai Mat c&t dudi swdn va truc ngén
Ché néi tiép SVC, IVC PLAX (chi dwong vé that phai)
Van cta IVC (Chiari Pudng ve that phai
Nhi phai network) Thét phai PSAX (m&rc MV va LV)
Crista terminalis Mat cat 4 budng tai mém
H6 bau duc (Fossa ovails) Mét cét 4 budng dwéi swon
Con 16 bau duc PLAX
Tiéu nhf trai NhT trai PSAX ) )
Tinh mach phdi tréi trén va Mat cat 4 budng, 2 budng truc doc
dudi Mét c&t dudi swon
NhT trai Tinh mach phdi phéi trén va PSAX (Ngang mic van dong mach
dudi cha)
G& ndi gilra tiéu nh trai va Nhi phai Mat cat 4 budng tai mdm
tinh mach phdi trai trén Mat cét 4 budng dwdi swon va truc
Xoang ngan
Mang tim Xoang ngang mang ngoai PLAX (tiéu chuan va Ién phia trén)

tim

ICV, inferior vena cava; SVC, Superior vena cava

BPong mach chu

Trén hém ¢

Mat cét canh trc v&i gap goc
Mat cat 2 budng cai bién
Mat cat dwdi swon

PSAX

e (0 Wi Mat cat 4 budng duoi swon
PLAX dén duong ve that phai (quét)
Xoang vanh Quét xuong dudi ttr mat cat 4 budng

tai mém

MV, mitral valve; PLAX, parasternal long axis; PSAX,
parasternal short axis



Hinh 2-3 Giai ph3u tim trong mat
cat truc doc. M3t cit truc doc canh (rc
trong thi tdm truong cho thdy: 1a van
vanh phai va khéng vanh ctda déng
mach chu ddéng; xoang dong mach chu;
chd giao nhau hinh sin, doan gan dong
mach chu lén; 13 trudc va 1a sau cua van
hai 18 md; nén va doan gilta cla thanh
trudc va thanh sau that trai; dudng ra

that phai & trén va xoang vanh & phia Specialized
ranh nhi that. Co nhd cd thé dudgc nhin conduction
thdy, tuy nhién can phai quét nhe dau system

do dé c6 thé nhin thdy rd hon ciu tric
trén trong mat cat truc doc (From Otto
CM: Echocardiographic
evaluation of valvular heart disease. In
Otto CM, Bonow R [eds]: Valvular Heart
Disease: A Companion to Braunwald’s
Heart Disease. Philadelphia: Saunders,
2009.)

Hinh 2-4 Hinh anh siéu am 2D binh
thudng trén mat cit truc doc canh &c. Hinh
anh cubi tam truong (trdi) va cudi tam thu
(phai) cho thay cac dic diém giadi phdu co thé
nhin thdy trong Hinh 2-3. Ngoai ra, ddong mach
chu nguc xudéng (DA) dudc nhin thdy & phia sau
cua nhi trai.

Cac 14 van trudc va sau cua van hai 13
xuat hién cé dang méng va dong déu
vé d6 vang am, vdi cac day chang dinh
kém vé phia cdc cd nhd trung gian
(hodc sau dd) dudc nhin thdy & mat cat
truc doc, mac du co nhi thi méng ¢ mat
cat truc doc nay. La van trudc cia van
2 13 thi dai hon 1a sau nhung lai cé do
dai vong van nhdé han vi thé dién tich
bé mat cua hai 14 la gan tudng tu nhau

Membranous
interventricular

Epicardium
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Right coronary cusp
and ostium

septum

Sy | ' ‘ Right

pulmonary
artery

Right upper

Posterior and lower
[ngrlaelt pulmonary v.
Anterior
Chordae mitral : Garanary
Papillary  tendineae leaflet siusand lefl

muscle circumflex artery

(Hinh 2-6). Khi cac |a van cta van 2 134
md ra trong thi tdm trudng, dinh cua 13
trudc tach ra va cé thé cham vao hoac
rat gan vach lién that. Trong thi tam
thu, cac la van, v8i mé6t s6 su chong lap
gitra 1a van (vung dugc dinh vi) va mét
géc che khuat nho (>180 d6) co lién
quan dén mat phdng vong van. Cac day
chdng van binh thudng van & phia sau
clia mat phang 14 van trong thi tdm thu.
MOt vai cd nhén binh thudng cé chuyén



Hinh 2-5 Giai phau van déng mach chua. So d6
trén vai goc nhin tur phia trudc véi goc cia dong mach
mach chu dudc cat tai vi tri gilta 1a vanh trai va 1a
khoéng vanh bdi mot mat cat di qua 1a trudec van 2 13
dé chirng minh dang vong van hinh vuang mién. Mép
van thi gan & dinh ctia mdi xoang, va mdi & van cd
moét dang hinh ban nguyét vi thé khi déng chung cé
dang hinh cua mét dudng thdng trong mat cat truc
doc. Mdi l& van c6 mdt viing ddng hod, vdi su chdng
I&p gilta nhitng Ia van lién ké va vlung day hon, nét
Arantius & chinh giira cia mdi I& van.

Anterior mitral annulus

Lateral
commissure

Medial

Ant. mitral leaflet commissure

Posterior
mitral leaflet
(3 scallops)

Posterior annulus

Chordae tendineae

Lateral
papillary m.

papillary m.

Hinh 2-6 Giai phau van hai l4. Mot phic b cla
van hai |4 bao gébm céc 1a van, vong van, day chéng,
va cac cd nhu. La van trudc clia van dong 6 mét phan
bé han & vong van so vdi 1a van sau nhung l& van
trudc lai dai hon. La sau clia van 2 14 bao gom ba doan
dugc mo ta la trung gian (M), trung tam (C) va bén
(L). Ca 2 14 van déu dugc dinh kém theo cac co nhu
trung gian va bén.
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dong trudc tdm thu clda cac day chang
do su thira nhe ciia md day chang ma
khdéng lién quan dén su bat thudng vé
huyét dong. Diéu nay phai dugc phan
biét v3i cac chuyén ddng trudc tdm thu
bat thudng cla cac la van 2 1a dudc
thay & trudng hgp bénh li ca tim phi dai.
Vvong can 2 1& (dinh kém gilra cac Ia
van, nhi trai, that trai) la mot cau trdc
dang sgi dugc xac dinh rd rang vé mat
giadi phau cé dang giéng nhu mét dudng
elip, vdi truc chinh chia d6i nhiéu han
vé mdm & mat cat 4 budng va truc phu
chia d6i nhiéu hon vé nén tim & mat cat
truc doc.

Nhi trai dugc nhin thdy & phia sau cua
dong mach chu va cé kich thudc trudc
sau tudng tu vdi kich thudc cua xoang
dong mach chd & nhitng nguGi trudng
thanh binh thudng. Pdng mach phdi
phai nam giiia doan gan ctia ddng mach
chd Ién va & phia trén cua nhi trai
nhung ndé kho cé thé nhin thay tét qua
hinh anh siéu am qua thanh nguc.
Xoang vanh dudc nhin thdy & ranh nhi
that phia sau vong van hai la. Su gian
rong clia xoang vanh cé thé 1a két qua
clia tinh mach cha trén trai (cé thé
dugc xac nhan bang siéu am can am
tiém dudng tinh mach canh tay néu can
thi€t) dudc thay & khoang 0.4% cac
nghién clu; né dudc phan lap moét cach
ngau nhién & khodng mét nira s6 ca va
cé lién quan v@i cac bénh tim bam sinh
van trong phan con lai.

O sau cla nhi trdi, ddng mach chu nguc
xu6ng dudc nhin thay & thiét d6 ngang.
Mat cat truc doc cua dong mach chu
nguc cé thé dat dugc bdng cach xoay
dau do ngudc chiéu kim déng ho.
Xoang ngang qua cla mang ngoai tim
va nhi trdi va déng mach chd xuéng vi



thé khi c6 tran dich mang ngoai tim sé
cé thé nhin thdy & gilta nhitng cdu tric
trén, trong khi tran dich mang phéi sé
chi cé thé nhin thdy & phi sau cua ddng
mach chu nguc xudng.

Vach cua that trai va thanh sau dudc
nhin thay ¢ mdc phia nén va gilta cua
tam that trong mat cat truc doc, cho
phép danh gia do day cua thanh, kich
thudc cac budng tim, chuyén déng cla
noi tam mac. Tinh toan d6 day cua
thanh that trai & cud6i tam trudng va
cudi tdm thu va kich thudc trong dudc
thuc hién trong bang hinh anh 2D trong
mat cat truc doc tir vach dén giao dién
mau mo thanh sau hodc sur dung chi
dan 2D M-mode thu nhan khi cé thé can
chinh vudng géc dudc (Xem chudng 6).
T clra s6 canh ('c, mom théat trai co thé
khong dugc nhin thay, "mom” rd rang
thudng phai la mat phang hinh anh xién
qua thanh trudc bén.

Mot phan cua phédn cd cua dudng vé
that phai dugc nhin thdy & phia trudc.
Khéng gibng nhu hinh dang elip can
xrng cua that trdi, that phai (RV)
khong dudc quan sat mot cach dé dang
3 mat cat truc doc hodc ngén. Trén thuc
t€, that phai “vién xung quanh” that
trai, vaéi khu vuc dong chay vé, khu vuc
mém va khu vuc dong chay di tao
thanh mo6t cau trdc cé dang hinh hinh
ch{r U hoi phdng & phia trudc. Hau hét
cac mat cat hinh anh tiéu chuén 1a két
qua tlr cadc mat cat xién qua that phai,
vi thé kich thudc that phai va chirc nang
tam thu dugc danh gid tot nhat tir nhiéu
mat cat khac nhau, dugc thao luan day
du trong Chuadng 6.

10
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budng vé that phai va dudng ra that
phai

Trong mat cdt truc doc, dau do di
chuyén vé phia mom va sau dé quét vé
phia trung gian dé c6 dudc géc nhin cla
nhi phai (RA), van ba la va that phai
(Hinh 2-7). Trong mat cat nay, van ba
la dugc quan sat moét cach tét nhat.
That phai & phia mom thi san sui, trong
khi dudng ra that phai thi c6 bé mat ndi
tam mac tran min han. Cac cau cd, bod
cd di ngang qua mdém that phai va bao
gdm nhanh phai clia dudng dan truyén,
c6 thé dugc nhin thdy & ca mat cat canh
(rc va mat cat tai mém (Hinh 2-8). Cac
cd nhu thi khé xac dinh hon trong that
phai so vdi that trai. Thong thudng, sé
c6 2 cd nhu chu yéu (cd trudc va cd
sau) vdi cac cd nhd cd mao trén that
(hoac nén dong mach) thi nhé han. Dai
bang diéu hoa dinh kém gan & nén cua
cd nhu trudc that phai.

Xoang vanh dugc xac dinh trong nhi
phai & vi tri k€ ti€p vdéi vong van 3 13.
Bang cach quét mot cach tur tir dau do
tréd vé phia sau dén truc doc cua that
trdi, xoang vanh cé thé dugc cdt theo
truc dai cua no.

Mot dic diém gidi phau khac cla that
phai (Hinh 2-9) dé la mo6t sudn cd chay
3 phia trudc doc tur tinh mach chu trén
dén tinh mach chd dudi va phan chia
cac bé cd ra phan phia trudc cta nhi
phai tr phia sau c6 doan xoang vanh co
thanh tron nhan. Tiéu nhi phai thudng
hiém khi quan sat dudc trong hinh anh
siéu am tim qua thanh nguc, né la phan
nhd ra cua nhi phai mdé rong trudc
thanh tu do cua nhi phai va phéan nén
cua déng mach chu.
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Diastole

Hinh 2-7 Mat cat dudng vé that phai. Vi tri cila m3t cdt trén dugc thé hién qua hinh anh 3D (& phia trén), dudc
md ra va xoay dén vi tri tuong (’ng clia mat cat hinh anh siéu dm (phia trén phai). Hinh anh 2D & thi tdm thu (phia
dudi phai) va tdm trudng (dudi tréi) trong dinh hudng chuén cho thdy nhi phai va that phai, van 3 1a (TV), va 16 cla
cdc xoang vanh va tinh mach cha trén. Trong mat cat trén, hai 1& van cta van 3 |14 dudc nhin thdy, thudng la 1a
trudc va 14 vach , nhung 1& sau van cé thé nhin thdy tuy thudc vao mat cit thuc t& va dic diém khac nhau. MB,
moderator band.
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Infundibulum Hinh 2-8 Giai phau that phai.
Mao trén tam that tach biét vdi
dudng vé cla that phai tir phéu
hay n6n dong mach. Banh dau mét
khoang cach Idn gilra 1& vach cla

Anterior .
Pulmonary valve van 3 14 va van déng mach phéi.

cusp of
tricuspid
valve

Crista supra-
ventricularis

Anterior
papillary
muscle
(reflected)

Interventricular
septum

Septo-
marginal
trabecula

Right

auricle Atrioventricular

septum

Sinus venarum

Intervenous tubercle Tricuspid
valve

Musculi pectinati

Hinh 2-9 Giai ph3u cta nhi phai.
Mat trudc ciia nhi phai dudc nhin thay tir phia
phai. Géc nhin vé phia vach lién nhi.

Limbus
and
fossa
ovalis

terminalis

Valve of
inferior
vena cava

Valve of
coronary sinus
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Tinh mach chd trén dwoc nhin thdy tlr nhi
phai phia trén xoang vanh. O moét vai ca
nhan, van Eustachian ndi |&n dwoc nhin thay
& chd ndi tinh mach chd trén va nhi phai &
ca goc nhin nay va mét cat dusi swon. Khi
c6 cang nhiéu cac van thoai hoa, no tao nén
hé théng mang lwéi Chiari mé réng hon tw
tinh mach cha dwdi dén tinh mach cha trén,
di kém vé&i mao tan cuing phia sau va hd bau
duc & gitra, v&i cAu tric nhw mang lwdi xuat
hién nhw mét tin hiéu cwong dé &m cao & nhi
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phai. Nhirng phat hién nay déu dwoc xem la
nhirng bién thé binh thuwéng. Vach lién nhi
thi khdng dwoc quan sat rd tir mat cat dwong
vé that phai, do ndm xa va song song v&i mat
cat. Tuy nhién, bang cach quét mot cach can
than gitra truc doc va mat cat dwong vé that
phai cho phép khao sat vach nhi v&i ghinhan
cta sy day lén dau tién cta vach & vi tri ndi
véi day trung tam, hé bau duc & phan gitra
cua vach lién nhi, swén ndm phia trén hé bau
duc va swdn ndm ké tiép véi xoang vanh.

Diastole

Systole

Hinh 2-10 Van déng mach chiit mit cit truc ngan. A, M3t cit truc ngdn canh (c trdi ngang mdc dong
mach chu cho thdy dugc mai lién quan cta ba 1a van déng mach chu- 1a vanh phai (R), 1& khéng vanh (N), & vanh
trai (L), dudng thoat that phai (RVOT) va dbéng mach phdi. Vi tri cia ddng mach vanh phai (RCA), manh chinh dbng
mach vanh trai (LMCA), tinh mach cha trén (SCV), van déng mach phéi (PV), van 3 1& (TV) déu dugc nhin thay.
Hinh anh siéu &m 2D ngang mdc van ddng mach chu trong thi tdm truong (B) va thi tdm thu (C). Danh ddu bdi su

md ra cua ba lad van déng mach chu trong thi tam thu.

Chuyén dau do hwéng vé phia nén va sau
doé quét géc nghiéng vé phia ngoai vi, mat cat
truc doc ctia dwdng thoat that phai, van déng
mach phdi va ddng mach phéi dat dwoc. Mé&t
cat nay dac biét hiru ich cho viéc ghi nhan
van téc cla dwdng thoat that phai va déng
mach phbi.

Mat cat truc ngan

M3t cdt truc ngdn dat dudc tur clra sb
canh Uc bang cach xoay dau do 90 do
theo chiéu kim déng ho va sau d6 quét
dau do |1én trén hodc xudng dudi dé dat
dugc mat cat é cac mic khac nhau.

13

O méat cdt ngang muc van dong mach
chu (Hinh 2-10), mat cat truc ngan
gilp xac dinh tat ca céac 1a van cua van
dong mach chu bao gom: 1a phai, 13 trai
va ld khéng vanh.Trong thi tdm thu,
cac 1d van md ra va gan véi dudng khéu
kinh cua dong mach cha. Trong thi tam
truong, thudng sé cé hinh dang Y cua
dudng déng cua cac |a van dugc nhin
thdy vai 3 diém lién két nhau hay mép
van. Xac dinh s6 lugng & van cua van
dong mach chu (hodac mép van) dugc
lam chinh xac nhat trong thi tam thu,



tUr lGc van hai 1d c6 thé xuét hién 3 13
van trong thi tdm trudng nhu la két qua
cua ranh tu Ia van to nhung chi la hién
dién cua 2 mép van trong thi tam thu.
Cac |a van binh thudng thi moéng & phia
nén vdi phan day Ién ¢ mat that & gilra
cta canh tu do cia mdi 14 van, thr gitip
cho viéc 1ap day khoang khong gian &
gita van khi van déng. Cac nét thudng
mé réng ra theo d6 tubi (N8t Arantius)
cé thé cé mdt phan di déng nhd dinh
kém & phia mat that ( Bdu Lambl’s)

Lambl’s excrescence of aortic valve
arrow)

(Red

Lambls’s . Nhitng cau truc binh thudng
nay cé kich thudc nho va cé thé dugc
nhin thay khi hinh anh siéu am tim co
chat lugng cao va khong nén dudc xem
la mot tinh trang bénh li. Noi xuat phat
cua doéng mach vanh phai va trai
thudng cé thé xac dinh dudc trong mat
cat nay.

Mat phdng qua van ddng mach cha va
van ddng mach phéi binh thudng nam
vubng goc véi nhau. Do dd, khi van
ddng mach chu nhin thdy trong mat cat
truc ngén, thi van ddng mach phdi dugc
nhin thdy & mat cét truc doc. O ngudi
I6n, danh gia cac Ia van cua van dong
mach phdi thudng bi han ché&; théng
thudng chi cd moét hoac hai 1a van dudc
nhin thdy ro rang, va mat cat truc ngan
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thudng sé& kho dé cd thé dat dugc. Su
lién quan mat thiét gilra van dong mach
chu va cac cau truc trong tim khac la rd
rang trong mat cat truc ngdn nay (Hinh
2-11). Van ddng mach phéi va dudng
ra that phai dudc nhin thay & phia trudc
bén va hagi gan & gilra, lién ti€p vdi la
vanh phai. O phia sau, nhi phai, vach
lién nhi va nhi trai nam gan vdi la khong
vanh cua van dong mach chu. Phan con
lai clia nhi trai cd thé dudc nhin thay rd
hon & mat cat nay bang cach hoi quét
dau do vé phia trudc hoac phia sau mot
it. Vi tri trung tam cua van déng mach
chu gidi thich cho viéc bénh li cé thé
dién bién va lan rong tir va dong mach
chd hoac g6c dong mach chu dén
dudng ra that phai, nhi phai hoac nhi
trdi. Su lan rong cua bénh dén vach
that hoac 13 trudc cua van 2 13 cling cé
thé va rd rang hon trong mat cat truc
doc.

Mat cat truc ngdn ngang mdc van 2 13
(Hinh 2-12), 1a van trudc va sau dudc
nhin thdy md gan nhu toan bd mat cat
ngang cua that trdi trong thi tam
truong va doéng lai trong thi tam thu. L3
sau cua van 2 |a bao gom 3 vung chinh
- vung bén, trung tdm va trung gian
(con dugc goi la P1, P2, P3) - mac du
cd mot vai bién thé mang tinh cd nhan.
Mép van cua van 2 13 (diém & trén vong
van 2 |1a noi ma 2 1a van gap nhau) cé
vi tri @ gilra va bén. Luu y réng do song
song Vvdi bo tri cua cac cd nhu nén cac
day chang van & gilta bao gom ca phia
trudc va phia sau dudc dinh kem vdéi co
nht & gilta (hay sau gira), va day
chang tUr phia bén dinh kém va cac co
nhu phia bén (hodc trudc bén). Cac
nhanh cua day chdng van & ba bac
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Aortic valve L. and R. coronary ostia

L. coronary cusp Hinh 2-11 Cac !ién quan giéi ph§u van.
Hinh anh gidi phau géc nhin tir nén vé phia
mdm tim trong géc nhin clia phau thuat vién
R. coronary cusp chirng minh mét lién quan mat thiét gilra 4 van
Noncoronary cusp tim. Van déng mach cht va van déng mach
ph&i c6 mat phang vuéng géc nhau.

Pulmonic valve

L. fibrous trigone R. coronary artery

LAD

L. main artery
Tricuspid valve

L. circumflex

Mitral
annular
fibrosa

Anterior
mitral
leaflet

Posterior
leaflet

Posterior
mitral
leaflet
Small cardiac vein
Great cardiac
vein Coronary sinus

R. fibrous trigone
central fibrous body

Diastole - = Systole

Hinh 2-12 Cac Mat cat truc ngan ngang mirc van 2 la. Vi tri cia mat c3t trén dugc mé ta trén hinh anh tim 3D,
dudc md va xoay dén vi tri tuong (ng vdéi hinh anh trén siéu &m. Hinh anh 2D trong thi tdm thu va tam trudng trong
dinh hudng chudn cho thay that trdi véi 1a trude va 1a sau van 2 13.

15



Diastole
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Systole

Hinh 2-13 Mat cat truc ngan ngang mifc cé nha. Vi tri cla mat cit trén dudc mé ta trén hinh anh tim 3D, dugc
md va xoay dén vi tri tuang ’ng vdi hinh anh trén siéu am. Hinh anh 2D trong thi tam thu va tdm truong trong dinh
hudng chudn chirng minh cho dang hinh tron cta that trai véi su day 18n va chuyén dbng vé trung tdm cla ndi tdm

mac khi tam that co.

(th& nhat th& hai va th ba) gira dinh
cd nhu va 1a van vdi su giam manh vé
dudng kinh day chang va tang vé sb
lugng tir khoang 12 & phia cd nhu dén
120 & phia 1& van. Hau hét cac day
chang dinh vao phan canh tu do cla
cac 1a van (dudc goi la day chang mép
van-marginal chordae), nhung moét s6
khac (dudc goi la day chang sd sd -
basal chordae) dinh vao bé mat phia
that trai cua cac 14 van. Doi luc cd

16

nhitng day chang khac thudng dén
vach that hodc cac cau triuc khac dugc
thdy trong nhirng cd nhan binh thudng
khac.

Tai vi tri gilra that trai (hay mdc ngang
cd nhu) (Hinh 2-13), thi that trai co
dang hinh tron & mat cat truc ngan
canh Uc trdi. Su xuat hién dang hinh
elip cia budng tim thudng do mot mat
cdt khéng vudng géc vdi truc doc cula
that trai. Di chuyén dau do 1én phia trén



va hoi quét géc dau do vé mém tim sé
giup giadi quyét van dé nay. Thuc té€,
hinh dang tron nay cd thé bi Iam méo
mo cd thé nhin thdy & nhirng bénh nhan
c6 bénh tim thiéu mau, trudc khi co
nho6i mau co tim va dang phinh. Mac du
viéc tinh toan dudng kinh cua budng
tim dugc thuc hién trong mat cat truc
doc, viéc xoay dau do gilta mat cat truc
doc va mat cét truc ngdn & ngang muc
nay dam bao rang su tinh toan ¢ mat
cat truc ngdn déu & trung tdm cua
bubng tim va vubéng goc vdi truc doc.
Mot su do dac & gdéc xién s& dan dén
két qua danh gia qua muc vé do day
thanh va dudng kinh cua that.

M3t cat trén cling cho phép danh gia
van dong cua ndi tam mac va su day
[én cua thanh tim & ngang muc gilra
cua tam that. Danh phap cua cac doan
noi tdm mac that trai dua trén co sdé
giai phau clia ddng mach vanh sé dugc
ban ky hdn trong Chuong 8. Thdng
thudng, tam that dudc chia ra bao gom
doan phia trudc (vach va thanh tu do),
va doan phia sau (thanh tu do va vach)
cho viéc thGng nhat mo ta vi tri cia ca
bat thudng. Cac doan trén con dudc xac
dinh bdi vi tri cda ching doc theo chiéu
dai cta tam that la & phia nén, & gilra
hay phia mom tim. Van dong cua thanh
th&t co thé phan anh mot b4t thudng
khac ngoai bénh mach vanh khac, bao
gdm qua tai thé tich that phai, qua tai
ap luc hoac ca hai; bat thudng trong
dan truy@n; va trang thai tim sau phau
thuat (Hinh 6-22).

Cc nhu gilta va cd nhu bén dugc nhin
thdy trong mat cat truc ngan nay va
ddng vai trdo dé xac dinh mdc gilta cla
tam that. Hiém khi, mo6t trong hai co
nhd bi chia déi ra, dan dén su xuét hién
cla 3 cd nhd khac nhau. Luu y rang
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mang tim cua doan mom that trai
khong dudgc nhin thdy & mat cat canh
Uc tiéu chudn. Tuy nhién, & mot vai
bénh nhan, mot mat cat truc ngdn gan
moém cd thé dat dugc bang cach di
chuyén dau do ra phia bén va hoi quét
veé phia giira.

Long-axis plane

Ant.
septum

2-chamber
plane

Inf.

septum bt

4-chamber
plane

Inf. Lat.

Hinh 2-14 Cac mat cat tai mom. M3t cit vudng géc
véi méat cdt truc doc véi cac dudng thdng chi ra vi tri
clla mat cat 4 budng, 2 budng va mat cdt ddong mach
chd truc dai, mdi mat ct giao nhau gdc cach nhau
khoang 60 dd doc theo mbi doan thanh cla that trai.

Clra sb tai méom

Clra s6 tai mom dugc xac dinh ban dau
bang cach sd xac dinh mom tim & bénh
nhadn nam tu thé nghiéng bén trai. Mot
cach tham kham nhanh mom tim nhu
vay cho phép t6i uvu hoa tu thé cua
bénh nhan va vi tri cta dau do 8 mom
tim. Vi tri cia dau do sau d6é co thé
dudc diéu chinh dén khi dat dugc mat
cat téi uu nhat. Mai lién quan gilra ba
mat cat co ban tai mom tim va mat cat
truc ngan dudc thé hién trong Hinh 2-
14.

Mat cat 4 budng

Trong mat cat 4 budng tir mém, d6 dai
cua that trai dugc nhin thay trong mat
phang vudng goéc vdi cd mat cat truc



ngan va mat cat truc doc (Hinh 2-15).
Thanh trudc bén, mém, va vach sau
déu ndam trong mat cat nay. That trai
xudt hién c6 dang hinh elip bi cat cut
v@i chiéu dai I16n hon rong nhoé dan va
tron & dinh. Néu dau do khong dugc dat
dung vi tri cuia mém tim, that trai sé
xuat hién nho han, véi dang nhu hinh
cau va hep G dinh. Su cat sai léch cua
mat cat truc doc can phai phan biét véi
mot dién bién bénh Ii khac nhu hé van
doéng mach chd man tinh, k&t qua dan
dén dang hinh cau cua that trai. Mac du
that phai cé nhiéu cac dai cau cd han
that trdi, cdc cau co ndi bac cd thé dudc
nhin thdy ¢ mom that trai va can dugc
phan biét vGi huyét khéi 6 mdm. Cac
tru cd bat thudng ndm ngang qua
budng that I& mot phat hién ngau nhién
va thudng dudc goi la “chord” that trai.
That phai c6 dang hinh tam giac vdi
dién tich budng that bang khoang mot
nua that trai. That phai thi khong tron
va gan vé nén hon that trai, dai bang
diéu hoa nam ngang qua budng that
phai & gan phia mom. Théat phai cé thé
dudc danh gid thém bang cach di chyén
dau do vé phia mém that phai. Can
nhdc nhitng bién thé mang tinh ca nhan
trong hinh dang va chuyén ddng cula
thanh that phai, dac biét la § mom,
dugc thay & cac ca nhan binh thudng,
vi th€ nén that thédn trong khi chan
doan nhitng bat thudng & that phai tu
bat c&r mat cat nao.

Mat cat 4 budng cling cho thdy vong
van 2 1a é dudng kinh chinh cua nd, va
phan & van trudc (ndi ti€p phia vach
lién that), 1& van sau (ti€p noéi phia
thanh bén), cung v@i su dinh kem cua
cac day chang van vdi cac cd nhu. Dinh
cua cac la van tach biét xa nhau trong
thi tdm truong. Trong thi tdm thu, cac
14 van co thé déng trén mat phang (gdc
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déng la 180 d6), mat cat 4 budng chia
doi vong van & vi tri gan mom hadn so
véi doan gan nén hon & mat cat truc
doc.

Vong van 3 1 thi nam haoi gan vé phia
mom hadn so vdi vong van 2 Ia (khoang
dén 1cm). Cac la van 3 1&a md rong
trong ki tam truong; mong va déong am.
La vach thi lién ti€p vai vach lién that,
va dong nhat vé@i nhau trong thi tam
thu. L& van 3 1a lién tiép v@i thanh tu
do cb thé Ia ca 14 van trudc va 1a van
sau, n6é phu thubc vao géc quét va xoay
thuc t& cia mdi mit cét.

Nhi trai va nhi phai thi nam xa so véi vi
tri cia dau do. Mat cat tai mom thudng
s& huu ich cho viéc do dac thé tich nhi
trai (Hinh 2-16) nhung d6 phan giai cua
tia siéu am thudng kha kém, vi thé viéc
danh gid cac khai u hay loai trir huyét
khdi la khéng phu hgp. Vach lién nhi &
mat cat nay thi song song vdi chum tia
siéu dm, Vi th& nd co thé bi bd qua -
“dropout” — khéng c6 tin hiéu phan hoi
vé - tUr vung cua hé bau duc la thudng
dugc thdy. Khéng dugc lam tudng day
la c6 16 thong lién nhi. Dong mach chu
xuéng co thé dugc nhin thdy & phia bén
cla nhi trdi. Tinh mach ph&i ndm phia
sau nhi trai nhung thudng sé khé cé
dugc hinh anh & d6 sdu nay trén ngudi
trudng thanh. Néu quét dau do vé phia
sau tir mat cat 4 budng, nhiéu phéan &
phia sau bén va phan sau cua vach lién
that sé dudc nhin thay. Ngoai ra, do dai
cla xoang vanh cling c6 trong mat cat
nay & ranh nhi that.

Quét dau do vé phia trudc, van dong
mach chu va goc dong mach cha sé
dudc nhin thdy trong mot mat cat doc
giao nhau khac. Mat cadt nay co khi sé
dudc goi la mat cat “5 budng”. Phan
phia trudc vach va thanh bén sé dudc
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Diastole 3 Systole

Hinh 2-15 Mat cat 4 bu6éng tai mém. M3t cdt 4 budng dat dudc véi dau do dudc dit tai mom tim, cho thdy su
lién quan gilra that phai va that trai (LV and RV) cling nhu nhi phai va nhi trdi (LA and RA) ¢ mot qua tim nguyén
ven (phia trén trdi). Mat cat 2D dugc dinh hudng vdi ddu do & vi tri phia trén cha hinh anh (trén phai). Trong that
trdi, co nhd, day chang van, 13 trudc va 1d sau van 2 1a dudc nhin thdy. Déng mach chd xuéng (DA) ciing nhin thay
d phan di ngang qua mit cit & phia bén clia nhi trai trong khi tinh mach phdi phai trén (RSPV) dan vao nhi tréi lién
tiép vai vach lién nhi. Trong that phai, dai bang diéu hoa (MB), |a trudc va 1a vach cua van 3 14 cling dugc nhin thay.
Luu y rédng vach nhi that (VAS) tach biét that trdi va nhi phai trong mét lién quan binh thudng, vong van 3 14 cd vi
tri hoi gén phia mém tim han so v3i vong van 2 1a. Hinh anh siéu d&m 2D & mat cdt 4 budng tai mém & cudi thi tdm
trugng va tdm thu dudgc thé hién & trén.

Hinh 2-16 Po dac thé tich nhi trai. Thé tich cla nhi
trdi cé thé dugc tinh todn ba&ng cach trace theo gidi
han clra nhi trai trong mat cat 4 budng va 2 bubdng tai
mom.
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nhin thdy, dac biét la & phia nén tim.
Mat cat cua 1a trudc van 2 13, dudng ra
that trai va van dong mach chu & goc
khoang 60 dén 90 d6 tur mat cat truc
doc. O mét s6 ngudi I6n, hdi quét dau
dd vé trudc nhiéu hon cé thé cho phép
ta quan sat dugc ddng mach phdi xuét
phat tlr that phai. Mat cat clia van dong

A

Diastole
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mach phdi tir ciia s6 tai mém tim sé& dé
dat dugc haon & tré em.

Mat cat 2 budng

TU mat cdt 4 budng, dau do dugc xoay
mot géc 60 d6 ngudc chiéu kim dong
ho dé dat dugc mat cadt 2 budng tai
mom that trai, van 2 1a va nhi trai

Hinh 2-17 Mat cat 2 budng. Vi tri cia mat cdt dugc thé hién & hinh anh tim 3D & trén, dugc ma va chi ra tuong
(ng V@i vi tri cia mat cdt 2D. Hinh anh 2D trong thi tdm thu va tdm truong trong dinh hudng chuén cho thdy phan
cdt ngang cla nhi trdi va tdm that vdi ti€u nhi trai (LAA), xoang vanh & rénh nhi that va van 2 I1a. Trong mat cat 2
budng, mét phan nhd cla |4 sau van 2 1& dugc nhin thady & bén va gilra vdi 1a trudc clia van 2 1& chi€ém phéan I6n dién
tich vong van. Mét phan cua co nhu dudc chi ra trong dinh hudng nay nhung cac cd nhd thi nam d6i xrng & phia sau
clia mat cat trén. Trong mat cit nay, thanh trudc va thanh sau clta that trdi déu dugc nhin thdy. Tuong *ng vdi hinh

anh 2D trong thi tam truong va tém thu dudgc chi ra.



(Hinh 2-17). M3t cat 2 budng tai mom
dudc dung dé danh gia thanh trudc that
trai (phia bén phai man hinh) va thanh
sau hay thanh sau bén that trai (phia
bén trai man hinh). Mot su diéu chinh
phU hop vi tri ciia dau do cd thé 1a can
thiét d€ quan sat dudc ndi mac cla
thanh trudc do su che khuat cia mo
phdi & k& bén. D& chdc chdn rang mét
géc xoay phu t6t nhat da dudc thuc
hién dé dat dugc mat cat 2 budng, dau
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dd hai quét vé phia sau dé cat dudc cac
cG nhu moét cach déi xing. Sau dé dau
do dudc quét mot it vé phia trudc nén
cac cac cd nhu déu dugc nhin thay &
mat cat nay theo truc doc cda ching.
La van trudc van 2 la dugc nhin thay
trén mat, vi th€ mat phdng déng rd
rang cua van co lién quan dén vong van
cé thé bi hiéu nham. Tiéu nhi trai cd thé
guan sat thay lién ti€p véi thanh trudc

Hinh 2-18 M&t cat truc doc tai mém. Vi tri clla mat cit trén dudc chi ra & hinh anh 3D & phia trén, tugng (rng vdi
hinh anh mat cat siéu am & dudi. Trong mat cit nay, cé thé nhin thdy vach trudc va thanh sau (hodc sau bén) cla

that trai.
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Hinh 2-19 Mat cat 4 buoéng dudi sudn. Vi tri cla mat cit trén dudgc chi ra & hinh anh 3D & phia trén, tudng (ng
v8i hinh &nh mat cit siéu &m & dudi. Vach lién nhi vuéng gdc véi chim tia siéu &m & clra s nay, cho phép danh gia

cac bénh Ii khiém khuyét ctia vach.

Mat cat truc doc cia dong mach chu
nguc xuéng co thé dat dugc bang céch
quét dau do vé phia sau va xoay ngugc
chiéu déng ho tir mat cat 2 budng.

Mat cat truc doc

Xoay dau do mot goc 60 db tir mat cat
2 budng tai mom (120 d6 t&r mat cat 4

22

bubng) sé cho ta mat cat tuong tu nhu
mat cat truc doc canh Uc trai (Hinh 2-
18). Van dong mach chu, dudng ra that
trdi va van 2 1a cling dudc nhin thay &
day. Thanh that trdi cé thé quan sat
dudc 8 mat cat nay la thanh trudc vach
(phia phai man hinh) va thanh sau hay
sau bén (bén trdi man hinh). So vdi
mat cat truc doc canh (rc thi 6 day ta co



thé thdy dudgc mdém that trdi, nhung
dong mach chua va van 2 13 thi 8 mot do
sau Ién han (vdi hau qua la d6é phan giai
hinh anh thap han).

Mat cat khac tai mom

M3t cat truc ngan cia mom thét trai sur
dung mot tan s6 siéu am cao (thudng
tur 5 dén 7 MHz) cd hitu ich trong trudng
hop nghi ngd c6 huyét khdi cua that
trai. Mot mat cat kha hitu ich co thé dat
dugc bang cach Iudt dau do sang bén
tUr mom that trai va sau dé xoay vé phia
gitra.

Mat cat dudi sudn

V&i bénh nhan nam ngura va gdi hoi gap
nhe (néu can thiét) dé Iam thu gian cac
co thanh bung, hinh dnh mat cat dudi
sudn cac cau truc cua tim sé dat dugc.
M3t cat clia ca 4 budng tim cho ta thay
thanh tu do cua that phai, phan gilra
vach lién nhi va thanh trudc bén that
trai (Hinh 2-19). Trong mat cdt nay,
vach lién nhi vuéng géc vdi hudng cua
chum tia siéu &m, cho phép ta c6 thé
phat hién va danh gia 16 thdng lién nhi.
Mat cat truc ngdn dudi sudn cua that
trai cho phép do dac day thanh that trai
va kich thudc va so sanh vdi kich thudc
do dudc tir mat cat canh (rc truc ngan,
mac du 8 mot do sau Ién haon va di qua
doan mang tim khac. Mat cat dudi sudn
cung cap mot cong cu kha tét cho viéc
lugng gid va danh gid that trdi khi ma
clia s6é canh Uc khdng day du.
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Xoay dau do vé sau tir mat cat 4 budng
dudi sudn, mat cat truc doc cua tinh
mach chu xuéng dé vé nhi phai (Hinh
6-26). Kich thuGc cua tinh mach chu
dudi (1-2cm tir chd néi véi nhi phai)
trong khi nghi va thay déi kich thudc
theo chu ki h6 hap thudng dugc su
dung dé€ udc lugng ap luc cua nhi phai
(xem Bang 6-9). Tinh mach gan (dac
biét la tinh mach gan gilra, song song
véi chum tia siéu am trong mat cat
nay) thudng sé hitu ich cho viéc danh
gid ap luc cua nhi phai va cho viéc ghi
dang Doppler d6 day nhi phai. Poan
gan cua dong mach chu bung ciing
dugc thdy trong mat cét truc doc gilia
cua tinh mach chu dudi.

Clra s6 trén hdm (¢

Bénh nhdn ndam nglra va bdc 16 rong
vung c8, dau do dugc dat & trén hdm
rc hodc trén xuong don bén phai dé dat
dugc mat cat cia quai ddng mach chu
trong mat cat truc doc va truc ngan.
Mat cat doc (vGi quai dong mach chu)
cho thdy dong mach chu Ién, quai dong
mach chu va doan gan cua déng mach
cht nguc xudng va chd chia ra nhanh
dong mach canh tay don phai va dong
mach canh trai va dong mach dudi don
trai (Hinh 2-20). Cac tinh mach tucng
’ng ndm & phia trén clda quai dong
mach chu, véi tinh mach chd dudi thi
nam ké ti€p vdi dong mach chua lén.
Péng mach phéi phai nhin cé vé la
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Hinh 2-20 M&t cit trén hém Gc. Vi tri cla mt cdt ndy dudc chi ra 6 hinh tim 3D & trén, tuong (ng véi hinh anh
siéu am 2D & dudi. Mat cdt 2D cho thdy dong mach chu 1é€n, quai va doan gan clia ddng mach chl nguc véi doan
phan nhanh ra ddng mach canh trai va déng mach dudi don trai. Pdng mach phéi phai (ndm ngay & dudi quai dong
mach chu), véi nhi trdi va van ddng mach chu cling dbi khi dugc nhin thdy & clra sé nay.

“dugi” doan cong cua quai dong mach phdi & cad mat cdt doc va ngang, vi vay
chl va cé thé theo diém phan nhanh né cé thé dugc danh gid nhitng bénh Ii
nay bang cach xoay dau do vao gilra. cua nhi hay su rdi loan cua dong chay

Mat cat truc ngan cho thdy quai dong d ctia s0 nay.
mach chd & doan cat ngang. Pong
mach phéi trai c6 thé dudc thdy bang
cach xoay dau do mot ti vé phia bén.
Nhi trai ndm phia trén cia déong mach
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Cac mat cat khac

O mot sb trudng hgp déc biét, cac clra
s& mat cat khac cd thé sé can thiét. Vi
du nhu, qua tim cd vi tri dao ngugc sé
can thiét mot cira sd siéu am ddi chiéu.
Khi c6 tinh trang tran dich mang ngoai
tim muc do nhiéu, moét hinh anh chat
lugng tot can phai dat dudc & mot s6
trudng hdgp la tir thanh nguc phia sau di
qua ndi tran dich khi bénh nhan & tu
thé€ ngoi.

GHI M-MODE

Mac du viéc ghi M-Mode da dudgc thay
thé mot phan I6n bdi siéu am 2D, M-
Mode van con déng mot vai trd kha
quan trong trong viéc danh gia cac cau
trdc tim cé chuyén déng nhanh vi téc
do 18y mau Ién dén 1800 khung hinh
trén giay so véi téc d0 khoang tu 30
dén 60 khung hinh cua siéu am 2D.
Viéc c6 t6c do 18y mau nhanh cling gitp
xac dinh cac ciu tric mong cé chuyén
dong, nhu ndi mac cua that trai, tai lap
mot cach chinh xdc hon bdng cac
chuyén déng dudc hién thi cling nhu dé
sdu cac td chirc dugc khao sat. Nhitng
bat tién cd thé co6 cla M-Mode, dinh
hudng khéng vuéng goéc véi td chic
khao sat cé thé dudc tranh bang viéc
s’ dung siéu am 2D trong 2 mat cat
giao nhau dé dat dudc ding vi tri cua
dudng M-Mode.

S dung M-Mode la mét diém rat hitu
ich khi n6 dugc dan dudng bang hinh
anh 2D va dugc dung cho:

W Cac cau truc cb chuyén

dong tuc thi
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" po dac ti mi cac kich thudc

cla tim
" panh gid md rong cac cau
trdc trén hinh anh 2D (nhu
nghi ngd tang san) dé ho trg
viéc xac dinh ching

Aortic Valve and Left Atrial M-Mode

I
|
I
Left | LAfilling
atrium I |
I
| ¢0nduit‘
) ! 1phase!
Posterior ! ! !
wall of LA !

Rapid Atrial systolic
phase phase

Hinh 2-21 Ghi M-Mode tai van dong mach chu. Sg
d6 (phia trén) va hinh dnh M-Mode (phia dudi) cua
van dong mach chu, nhi trai va dong mach chu lén &
ngudi binh thudng.

Van dong mach chu va nhi trai

Ghi M-mode di qua géc dong mach chu
6 dinh cua 1a van cho ta mot dudng
song song cua thanh dong mach di
chuyén ra trudc trong thi tdm thu va ra



sau trong thi tam truogng (Hinh 2-21).
Nhi phai & phia sau géc déng mach chu
va va thay day trong khi thi tdm nhi
dan (tdm théat thu) va tré nén tréng haon
trong khi nhi thu (tdm that truong). o
day nhi la moét cd ché€ I6n anh hudng
dén su di chuyén ra trudc clia géc ddng
mach chd, vi thé “chuyén ddng” cula
g6c dong mach chu trong hinh anh M-
mode dugc phan anh qua nhirng kich
thudc khac nhau cua nhi trai. Su tang
chuyé&n ddng cua gdc ddng mach chu
dugc nhin thdy khi cé su tdng thé tich
d6 day va thé tich 1am tréng cla nhi trai
(e.g, khi cé h& 2 13). Su gidm chuyén
dong cua gbc dong mach chu dugc thay
khi bénh nhan cé tinh trang cung lugng
tim th&p tuong (’ng vdi thé tich d6 day
va téng cla nhi trai thdp. Piém dong
cua van dong mach chu la mot dudng
mong trong thi tdm truong. Trong thi
tam thu, cac & van tach biét nhau
nhanh chéong va hoan toan, tao dang
hinh hép rdo rang trén hinh anh M-
mode. Su rung tam thu clda van dong
mach chu cé thé thdy dudc & cac ca thé
binh thudng.

Van 2 13

Hinh anh M-mode ghi tai mulc van 2 13
cat ngang qua thanh trudc va budng
that phai, vach lién that, 1a trudc va 13
sau van 2 13, thanh sau that trai, va
mang tim (Hinh 2-22). Diém déng cua
van 2 |a trong thi tdm thu la mot dudng
mdéng ma di hoi di chuyén vé trudc
trong sub6t tam thu, song song vdi
chuyén déng cla thanh sau. O thsi ki
sém cua thi tam truong, cac la van tach
biét rong, va chuyén ddng I8n nhat cua
Ia van trudc trong giai doan s8m cua thi
tdm truong sé& tao ra diém E. Binh
thudng, chi c6 mot khoang cach nhé
gi(ra diém E va chuyén déng ra sau I6n

Depth (cm)
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nhat cua vach lién that - Tach biét gilra
diém E va vach (EPSS). Khi cé tinh
trang hep van 2 13, su tang cua EPSS
chi ra cé thé cé su dan cua that trai,
suy chldc nang tam thu that trai, hoac
hé van ddng mach chu.

1 second

3 >

0 __/\_‘_/\—A,—L ECG

= RV ant.

1rv wall

_W Septum
E A Co
A i EPSS

C D AMVL
"—\/V\/’—\/\ PMVL
'% Post. LV

I | wall

Pericardium
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Hinh 2-22 Ghi M-mode van 2 la. Sg do (G trén) va
hinh anh M-mode (phia dudi) cia van 2 1& binh
thudng. AMVL: 1a trudc van 2 1a; EPSS: khoang cach
dinh E dén vach lién that; PMVL: |1a sau van 2 |a.

Céc 14 van di chuyén vé vé phia nhau
trong gilra thi tam truong (diastasis) va
sau doé tach biét nhau mot Ian nira khi
nhi thu gay ra mot dinh cudi tam
truong, diém A. DSc cua 13 trude van 2
14 tlr diém A dén diém ddéng C Ia modt
dudng thdng néu khéng cé su tdng ap
luc cudi tam trudng cua that trai khi



diém B hay doan A-C c6 thé dudc nhin
thdy trong hinh anh ghi M-mode van
dong van 2 la. Su rung cua la trudc
khong dugc nhin thdy trong cac ca
nhan binh thudng va thudng 14 chi diém
cua hd van déng mach chu.

Tam that trai

Ghi M-mode theo chi dan clda hinh anh
2D vubdng gbéc vdi truc doc va di qua
gilra that trai ngang muc cd nhu cung
cdp mot do dac tiéu chuadn dd day
thanh that ¢ tam thu va tam trucng
cling nhu dudng kinh cua budng tim
(Hinh 2-23). Cac phép tinh nay bi gidi
han do chi la su hién dién cia mot
dudng thdng nhod di qua that trai do d6
ching khong mo ta mot cach day du va
chinh xac that trai nhat la khi cac bénh
i that trai ti€n trién mot cach khdng déi
xrng, nhu trudc khi xay ra nhéi mau co
tim. Tuy nhién, nhiéu bénh li phat trién
dan dé&n biéu hién su thay déi d6i xing
clia th&t trdi (qua tai thé tich, ting
ganh that), va kha nang tai 1ap chinh
xac cla cac do dac trén lam ching hitu
ich trong cac thi nghiém lam sang va
quan li bénh nhan. Vi du cta su'tién ich
bao gom su danh gia lién tuc cta dudng
kinh that trai cudi tam thu & cac bénh
nhan hd van man tinh va danh gia tang
ganh that trai ¢ nhirng bénh nhan tang
huyét ap.

NOi tdm mac cla thanh sau dugc xac
dinh 1a mot dudng lién tuc va@i do doc
I6n nhat & ki dau thi tam thu, nhung
can phai cadn thdn dé€ phan biét mang
tim véi phan xa cua cac cau truc day
chang cda van 2 la. Tuong tu. mang
trong tim cua vach dudc xac dinh la
mot dudng lién tuc v8i chuyén déng
vao trong & thi tdm thu. Bo dac dudc
tinh mang tim & phia vach dén mang
trong tim cua thanh sau that.
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Hinh 2-23 Ghi M-mode that trai. Hinh anh M-
mode cua that trai dugc ghi & mirc ngang cd nhu. Tinh
toan chinh xac yéu cau con trdo M-mode phai vudéng
gbc V@i truc doc cua that trdi, ¢ gilra cia budng that
trai. EDD, dudng kinh cuGi tam trudng; ESD, dudng
kinh cuGi tdm thu.

Viéc ghi M-mode & ngang mudc nay sé
hitu ich cho chuyén ddng theo thdi gian
cua thanh tu do that phai khi nghi nga
cd su' chén ép tim hodc dé phat hién co
tran dich mang ngoai tim s6 lugng it.

Cac ban ghi M-mode khac

M-mode c6 thé dudc ghi qua van ddng
mach phdi tuong tu nhu véi viéc ghi M-
mode cua van déng mach chu ngoai trur
la chi thudng cé moét 1a van dudc ghi
nhan trén ngudi trudng thanh. Su dich
chuyén nhe cla 1& van trong thi tdm



truong (sau khi tam nhi co), goi la song
A, tang lén (>7mm) khi cé hep van
déng mach phdi va giam di (<2mm) khi
cb hién dién cua tdng ap phdi. Su dong
van thoang qua & gilra ki tam thu (goi
la “notching”) clia van déng mach phadi
trén hinh anh M-mode dudc thay khi cé
tdng ap ddng mach phdi (Hinh 2-24).
Dich chuyén vong van 3 & vé mom
trong thi tam thu (TAPSE) dudgc do dac
trén hinh anh M-mode la mot céng cu
kha hitu ich cho viéc danh gia chic
nang tam cua that phai (xem Chudng
6).

HINH DANG DONG CHAY
BINH THUONG TRONG TIM

Nhirng nguyén tac co ban
Dong chay I8p va dong chay roi

Dang binh thudng cua dong chay trong
tim dugc dac trung bdi cac dong chay
I8p. Dong chay I8p dudc dinh nghia la
su dich chuyén ctia mau song song vdi
chiéu cta dong chay vdi van téc gidng
nhau. Trong khong gian, dong chay I8p
bao gom cac I6p cua dong chay, vdi
hudng va van tdc tuong dong va cé thé
du doan dudc.

Dong chay I8p sé trd nén rdi loan khi s6
Reynolds vugt qua 2000 dén 2500. Chi
s6 Reynolds (Rc) cé lién quan truc tiép
dén van téc dong mau V, do day cua
I&8p d va ti trong cuia mau p, ti l1é nghich
v3i d6 nhét y:

[ Re=(Vip)/y 2-)
Khi c6 dong mau roi, cac té bao mau di
chuyén véi nhiéu hudng va nhiéu vén
t&c khac nhau ngoai su di chuyén déng
nhat, song song véi chiéu dong chay.
Dong chay réi, theo thuat nglr huyét
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dong hoc, la mot tinh trang dong chay
c6 dang gom cac thanh phan dich
khéng du doan dugc. Trong khi dong
chay r6i trong tim hiém khi la mét dong
chay roi that su, thuat nglr nén dudgc
dung trén |1dm sang dé biéu thj mot
dong chay khbéng thanh I6p.

M-Mode Pulmonic Valve
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ECG J —
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Normal % / A
ra
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Hinh 2-24 Hinh dang chuyén ddong ctia van dong
mach phai. Vi du v& hinh anh M-mode cla van déng
mach ph8i 8 mét vai trang thai 1dm sang khac nhau.
Chuyén ddéng binh thudng cua van ddng mach phdi
kha tuong tu vGi van ddong mach cht nhung chi cé mot
& van dugc nhin thdy & day, téc d6 déng va md van
nho han.

Trac dién van téc dong chay

Su phan b6 van téc trong khong gian
qua moét mat cat tai mot vi tri nao do
trong tim & mot thdi diém trong mot
chu ki tim dugc biét la tréc dién cua van
toc dong chay - flow velocity profile



(Hinh 2-26). Néu tat ca cac dudng dong
chay song song & cac Iép c6 cung van
tdc, khi dé trac dién dong chay la phang
“flat”. Néu dong chay cé van toc Ién
hon & phia trung tam mach mau va co
van téc nhé hdn & phia thanh mach,
trac dién dong chay sé& c6 dang tron
“curved” (thudng la dang parabol).
Trong khi cac dong chay binh thudng &
mach mau ngoai vi cé dang tron, nhiéu
dong chay trong tim cd su lién quan vdi
dang phang cla trac dién dong chay.

Laminar flow

Hinh 2-25 M6 hinh dong mau trong tim. Dong
chay I8p dudc dac trung bdi cac I6p dong chay song
song dong dang vé hudng va van t6c vdi su dong tam
cla cac I8p, cé thé du dodn dudgc vé su’ cling hudng va
van téc (phia trén). Dong réi xuat hién khi dong chay
di qua mot chd hep (16 hep, hd hay shunt trong tim)
v@i dong mau chdy & nhiéu hudng va van téc khac
nhau (phia dudi). Trong cac 16 hep, xudt hién mot
dong chay I6p khac cd toc doé cao.

Cac yéu t6 cé xu hudng can doi phan
phdi clia van téc qua cac mat cat cua
dong chay bao gébm su thu nhé dong
chay, tang toc dong chay va hinh dang
dong chay di vao. Do d6, doan gan cua
ddng mach chli, ddng mach phdi va
vong van 2 14, 3 13 1a hop li co trac dién
dong chay phdng & chd di vao cia né.
Dong chay phia sau, cé su thay doi vé
su phan b6, vi du dong mach chu Ién,
trac dién dong chay trd nén xién, vdi
mot van toc cao hdn doc theo cung
dong mach chu va sé c6 van toc thap
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hon khi qua khdi vong cung nay. Nhiéu
phudng phap lugng gia Doppler tao ra
cac gia dinh vé trac dién phan b6 dong
chay tai mot vi tri trong tim. O mot s6
trudng hop, cac gia dinh co thé dugc
xac nhan lai bdng viéc danh gid cén
than hon bang Doppler xung hodc
Doppler mau.

Flow Velocity Profiles
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Hinh 2-26 Tric dién dong chay. Sd d6 biéu dién
mat cat theo chiéu doc ciia mét dong chay, vdi chiéu
dai clia moi mi tén ti 1& vé&i van téc, su khac biét gitra
tréc dién cla dong chay phadng va dong chay dang
parabol dudc thé hién nhu trén hinh.

Phuong phap danh gia Doppler
trén [am sang

Cé mot vai nguyén tac cd ban chung
cho viéc sir dung siéu am Doppler trén
ldm sang dé& danh gid cac bénh Ii tim
mach. Nhitng nguyén tac sé dugc trinh
bay mot cach tom tdc sau day va chi
ti€t han bao gom ky thuat, nhirng khé
khan tiém nang sé dudc trinh bay trong
nhirng chuong ti€p theo:

" po dac thé tich trong Chuong 6




e

Lién quan gilra van t6c va chénh
ap trong Chuong 11

Phan bd dong chdy qua mot 16
hep (e.g, hé van) trong Chucdng
12

Po dac thé tich dong chay

Khi dong mau chay thanh I6p Vdi
dang phdng cua trdc dién van tdc
dong chay, cé thé tinh todn dugc
mot cach truc quan va tuc thdi tan
suat cua dong chay qua mot dién
tich mat cdt hay CSA (theo cm?),
van téc theo thdi gian (cm/s).
Tudng tu, béng viéc tich phan van
toc trong thdi gian cua dong chay,
thé tich nhat bép hay SV (cm?3), ¢
thé dugc tinh nhu sau:

SV (cm®) = CS4 (em®)x VTT (cm) e |
VTI la tich phan van téc theo thdi
gian (cm) cua dudng cong Doppler
van téc. Phudng phap nay dugc su
dung trén |&m sang dé do dac thé
tich nhat bop va cung lugng tim khi
nghi hodac sau khi van dong hoac
can thiép thubc, dé tang muic do
nang cua hd van, nhu la thanh phan
trong phucong trinh tinh toan dién
tich van, va phuadng trinh ti s6 dong
mau tur hé ph&i dén hé chu & nhitng
bénh nhan cé shunt ndi tim.

Lién hé van toc va ap luc

O mdi vi tri hep clia dong chay nhu
khi hep van, théng lién that, hoac
cac 16 hd - van tdc cla dong chay
tang Ién va cd lién quan véi mic do
cua 16 hep, khi @ md cang nho, van
t6c sé& cang cao d€ dam bao dudc
thé tich. O hau hét cac trang thai
lam sang, van téc trong cac trudng
hop phé hep (“jet”) qua cac 16 hep
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co6 lién quan dén viéc lugng gia do
chénh &p luc gilta 2 bén chd hep,
dudgc thé hién qua phuong trinh
Bernoulli don gian sau:

SV (em’)= CSA (em’)x VTT(em) — 22) |
V@i AP chénh ap tuc thdi (mmHg)
va v la van toc tuc thGi (m/s). Su
lién quan gilra van t6c va chénh ap
la diém quan trong cho viéc lugng
gia muc do hep cua van, la bién
phap xac dinh ap luc dong mach
phdi khdng can thiép cling nhu danh
gia cac tinh trang huyét dong khac
trong tim (xem Bang 2-8) su dung
siéu am Doppler lién tuc.

Hinh dang khong gian cua
dong chay

Dong chay di qua cdu truc 16 nhd
dugc dac trung bdi:

o Vung hoi tu dong chay & phia
gan

® Ving dong chay hep qua 13,
con dudc goi la vena contrata

" Dong chay rdi loan phia sau.

M&i thanh phan trén cla dang dong
chay trong khéng gian cé thé dugc
danh gia vdi hinh anh mau dong chay,
cho phép xac nhan & thai gian thuc cua
dong chady & mdi hinh &nh cét, vi du nhu
v@i hd van. Vung dong chay hoi tu &
phia gan cho phép tinh toan tan suat
thé tich dong. Vena contrata cung cép
mot cach tinh todn don gidn do6 nang
cta hd van. Dong chady réi sau 16 hep
cho phép phat hién cac hg van va shunt
trong tim va xac nhan muc do giai phau
tdc nghén clia dong chay dudng ra that
phai hoac that trdi. Ngoai ra, hinh dang



3D cla dong chay réi cé thé 1a manh
maGi cla nguyén nhan gay hdé van.

Dong chay thuan chiéu binh
thudng trong tim (Antegrade)

Dong chay thuan chiéu (forward
moving) c6 thé dudc danh gid théng
gua siéu am Doppler xung hoac
Doppler lién tuc (Bang 2-4 va 2-5). Viéc
do dac chinh xac van téc cua dong chay
xubi chiéu phu thubéc vao mét vai yéu
t6 k¥ thuat. M6t trong nhitng yéu to
guan trong nhat la su vudng goc gilra
chum tia siéu am va hudéng cua dong
mau chay. Thiét bi siéu am tinh toan su
dich chuyén tan s& Doppler. Van téc
dudc hién thi dudc tinh todn quan
phuadng trinh Doppler trén cd sé tan sé
cua dau do, téc dé cua am thanh trong
dong mau, gdoc gilra tia siéu am va dong
chady dugc khao sat. Vdi nhirng dong
chay trong tim, hudng 3D cua ching
khé d€ xac dinh, ddc biét la cac dong
bt thudng, va viéc qua cb géng dé dat
dugc mot goc cat “chinh xac” co 18 sé
lam tdng lén thay vi gidm dudc cac 10i
vé do ludng. Thay vao dé, ngudi kham
dat vi tri cua chum tia siéu am song
song nhat cé thé vGi dong chay khao
sat trén cd s dat dudc kha nang tinh
todn cao nhat van toc vdi viéc can than
dat va quét dau do. Trong phudng trinh
Doppler, cose = 1 (do dd6 ¢ thé bd qua)
khi dong chay coé dinh hudng truc tiép
ra xa (goc cat bang 0°) hodc thdang vé
(géc mat phang 180°) phia dau do siéu
am. Mot su léch nhe v38i hudng mat cat
song song (trén 20°) dan dén su sai
léch khoang 6% van toc dudc tinh toan
(xem Hinh 1-25). Trong khi viéc ti€p
can nay gan nhu la chinh xac trong dir
liéu van toc, kha nang cua viéc khong
xac dinh dudc van téc la két qua cua
mot goc cdt khdng song song nén can
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dugc can nhac trong tat cd cac tham
kham siéu am tim. Cac han ché tiém
tang trd nén dang k€& khi viéc ghi van
toc dong chay trong hep van, hd van
hoac cac shunt ndi tim khac.

Cac yéu t6 k¥ thuat khac thich hgp cho
viéc ghi nhan cac dong chay thuan
chiéu bao gébm s dung cac thang diém
van toc thich hgp, bd loc thanh, hoac
diéu chinh gain. Dinh dang véan téc
chuén 13 hién thi dong mau hudng vé
dau do & phia trén va dong chay hudng
ra xa dau do & phia dugi dudng chudn.
Pudng chuén co thé dudc di chuyén
dén van toc Ién nhat dudc khao sat va
thang van téc dugc diéu chinh va vi thé
dudng cong van toc s dung toan bo
trong pham vi hién thi. Bd loc thanh
dudc cai dat thadp nhat cé thé, dé khdng
gay am qua muc, cho phép do dac
chinh xac cac khoang thdgi gian. Cai dat
gain dugc diéu chinh dé chi ra dinh van
téc va dudng cong van toc mot cach rd
rang ma khong tao ra @m qua muc. Mot
mau thé tich co dd dai 2 dén 4mm
thudng dugc sir dung dé ghi cac van téc
dong chay thuan chiéu vi d6 dai nay
cung cap mot vi tri hgp li trong tim vdi
day du cudng do cua tin hiéu. Tin hiéu
aliasing (nhu da ban trong Chudng 1)
xudat hién khi van téc dong chay binh
thudng trong tim. S dung viéc diéu
chinh dudng chuén cé thé gidi quyét
dugc hau hét cac van dé nay trong cac
trudng hop. Néu van con aliasing, st
dung xung d6 lap cao hoac siéu am
Doppler lién tuc 1a viéc can thiét dé
khdng hién thi mo hd van téc 16n nhéat
cua dong chay.



BANG 2-4

M&t cat siéu Am qua thanh
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BANG 2-5 Doppler van téc dong chay

ngwc cho van téc dong chdy thuan chiéu
Dong chay Mat cat

thuan chiéu binh thuwéng
Gi&i han binh thwong (m/s)

Mat cat 4 buong tai mém
(nghiéng ve truorc)
Mat cat truc doc tai médm

Puong ra that trai

DPong mach cha M&m that tréi
Ién SSN

Bong mach chu SSN
Xuong (dén doan Mat cat dwdi swon
gan BMC bung)

Mat cat 4 budng tai mém
hoac truc doc

DPuwong vao that
tréi (van 2 18)

) M4t cat truc ngan canh ¢
BPuwdng ra that (ngang mirc van déng mach
phai chu)

M&t cét dwdi swdn truc ngan

Duong vé that phai
Mat cat 4 budng tai mom

Pudng vao that
phai (van 3 14)

Pudng vao nhi Mat cat 4 budéng tai mém

trai (finh mach

phdi)

. - Mat cat dwdi swon (tinh
BPudng vao nhi h -
phai mach gan gi(ra)

SSN (tinh mach cha trén)

SSN, suprasternal notch

V&i cbng cu phu hop dwoc cai dat va cac ky
thuat chi tiét chuyén sau, van téc dong xudi
chiéu v&i Doppler xung xuat hién nhw mot
hinh dang mém mai va dwoc xac dinh rd
rang vé diém bat dau va két thic, xac dinh
t6t hon vé van toc I&n nhéat va dai van téc
méng tai mbi thoi diém. Khu vwc phia dwdi
dwéng cong van tde 1a “rd rang” vi van téc
dong chay tai mot vi tri trong tim la déng nhat.
Doppler lién tuc ghi nhan khac biét la dwdng
cong van toéc dwoc “dd day” do nhirng thanh
phan c6 van téc thap hon xung quanh va doc
theo toan bd chiéu dai ctia chum tia siéu am
cling dwoc ghi nhan.

budng ra that trai

Clra sb tai mdm hodc dwédi swon dwoc st
dung dé dat dwoc goc cat song song gitra
chum tia siéu am va hwéng ctia dong mau
trong dwong ra that trai va doan ddong mach
chu Ién.

DPong mach cha 1én 1.0-1.7

Puong ra that trai 0.7-1.1

Puéng vao thét tréi

E-van téc )
B¢ doc giam toc 0.6-1.3 (0.72+0.14)
A-van toc 5.0+1.4 m/s

0.2-0.7 (0.47+0.4)
Dong mach phéi 0.5-1.3
Buong vao that phai
E-van toc 0.3-0.7
DB by nhi phai (SVC,Hy) 032069 (04620.08)
Tam thu
Tam trwong

0.06-0.45 (0.27+0.08)

D6 day nhi trai (tinh mach

phdi)

Téam thu 0.56+0.13
Tam trwong 0.44+0.16
Dong ddi ngwoc nhi 0.32+0.07

A, dinh tdm truong (nhi) mudn; E, dinh tam trueng nhi

sém; HV, tinh mach gan; SVC, tinh mach chu trén.
Nguon dir liéu:Wilson et al: Br Heart J 53:451, 1985; Hatle,
Angelsen:Doppler Ultrasound in Cardiology, 2nd ed.

Philadelphia: Lea & Febiger, 1985; Van Dam et al: Eur

Heart J 8:1221,1987; 9:165, 1988; Jaffe et al: AIC
68:550, 1991; Appleton et al:JACC 10:1032, 1987

Nhin chung, van tbc dong chay dwéng ra that
trai sé dwoc do dac chinh xac hon khi tiép
can siéu am tim qua thanh ngwc béi vi sé kho
khan hon dé tiép can dwoc mot géc cat song
song bang siéu am tim qua thwc quan. Trong
mot vai trwdng hop, viéc tiép can clra sb
moém tim bang siéu am qua thwc quan da day
c6 thé sé hivu ich, nhwng tiém ning wéc
lwong dwdi mirc van toéc tr viéc goc cat
khéng song song can phai luén dwoc lwu y.

Vé&i thé tich mau cta Doppler xung & vi tri
phia van ddng mach cht cta that trai, dwéng
cong van téc tbng dwoc ghi lai véi dbc tang
tbc, cé dinh cao cha van téc I&n nhét trong
pha sém cla ki tam thu va mét déc giam tdc
thap (Hinh 2.27). Van tbc binh thwong cta
dong mau ra that trai vao khoang 0.7 dén



1.1m/s. Cha y dai hep cla van téc tai méi
thoi diém tiee thi trong subt qua trinh tang téc
phan anh cac van téc dong chay khéng déng
nhat & dwong ra that trai. Trong qué trinh
tang tbc, pham vi cGa van téc dong chay tai
mbi thoi diém tire thi c6 mdt chit mé rong
(m& réng phd) vi sy khéng 6n dinh clia dang
dong chay trong qua trinh ting téc gay ra mot
sy bién d6i nhé trong van tbc cta dong chay.
Diém doéng van déng mach chi dwoc nhin
thdy ngay theo ki cudi tdbng mau. Ghi nhan
dong chay bang Doppler xung & phia déng
mach chd clia van xuét hién twong tw, ngoai
trtr khi van déng mach chd m& dwoc nhin
thay nhiéu hon 1a khi déng, van téc I&n nhat
thwong hoi cao hon van téc dwong ra that
tréi vi cé sw hep nhe tai mét cat ngang qua &
vi tri dinh cac la van déong mach cha.

Viéc st dung Doppler lién tuc dé tham van
van déng mach cha, ca luc dong va mé van
déu dwoc ghi nhan. Phan dién tich phia dwoi
dwéng cong van téc dwoc lam day véi cac
tin hiéu co van tbc thap hon bat dau tir that
trai, doc sudt chiéu dai ciia chum tia siéu am
dwoc hién thi kha tét. V&i mét van dong
mach chd binh thuwéng, phan dién tich phia
dwéi dwéng cong van tdc nay (tich phan van
tbc — thoi gian) phan anh thé tich nhat boép,
c6 thé tich dwoc bang cong nhiéu dién tich
mat cat ngang. Van tdc tdi da ctia dong mau
thuan chiéu di qua van c6 gia tri khoang gira
1.0 va 1.7m/s va gibng nhw gia tri dwoc tinh
toan bang phwong phap Doppler lién tuc.

S lién quan gitra van téc va chénh ap qua
van khdng hep khéa phirc tap va khéng duoc
moé t& day du qua phwong trinh Bernouli
(dwogc ap dung cho nhirng dién tich hep).
Giai doan tang ap twong ng v&i mét chénh
ap nho gitra that trai va déng mach cha, voi
chénh ap tbi da twong ng v&i tng toc tbi
da. Ap lwc that trai giam thap hon déng mach
chl & gitra cda thi tam thu, va & thdi diém
nay, sy gidm téc dong chay xay ra. Do do,
dbi v&i van binh thwong, van tdc tbi da xuat
hién tai diém chéo ap lwc (xem Hinh 6.1).
Trong qua trinh giam tbc, ap lwc ddng mach
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chl van suy tri hoi cao hon mét it so véi ap
lwc thét trai cho dén khi van tbc dong chay
giam xuéng 0 va van déng mach chd doéng.
Tai thoi diém d6, ap lwc théat trai tiép tuc suy
yéu nhanh chong.

Puéng ra that phai

budng ra that phai va van téc dong
mau trong ddng mach phéi dugc ghi tur
mat cat truc ngdn canh (c tradi hodc
mat cat dudng ra that phai (Hinh 2-28).
O ngudi thudng, dudng cong tdng mau
cua that phai tuong tu véi that trai,
ngoai trir la dinh van téc cé nho han
mot it (0.5 dén 1.3m/s), thai gian tGng
mau kéo dai han, va dudng con dudng
cong van toc tron hon, vdi dinh van toc
xuat hién @ gilra thi tdm thu. Hinh dang
cua that phai va dudng cong t6ng mau
that trai xuat hién lién quan dén khang
luc mach cua dong mau phia sau.
Khang tré nho trong déng mach phdéi
dan dén mot tan xudt tdng t6c nhd han
cua dong mau, vdi van toc toi da (va
diém cat ap luc) xudt hién mudn haon
trong chu ky. Khi sifc can dong mach
phdi tdng, dudng cong tdng mau that
phai sé giéng that trai véi dudng cong
van toc I8n va dinh van téc sém hon.

Puworng vé that trai

Dong mau tam trudng di qua van 2 13
cho ta 2 dinh: dinh tam truong sém
(séng E) phan anh dd day thu déng
trong thi tam truong sé8m va dinh véan
toc tam truodng mudn la két qua cua
tam nhi co (séng A) (Hinh 2-29). M6t
séng E binh thudng & ngudi khoé manh,
ngudi tré khoang 1 m/s, vdi van téc
dinh A khoang tr 0.2 dén 0.4 m/s, phan
anh mot dong gép nho cua nhi trong
qud trinh dd day théat trai.
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Hinh 2-27 Véan téc dudng ra that trai. (A) van tdc dudng ra that trdi (LVOT) dudc ghi bdng Doppler xung tir mat cat
4 budng tai méom va hai nghiéng ra trudc (nhu & trén) hodc mat cit truc doc tai médm. (B) Vi tri chinh xac dé ghi van téc
dudng ra that trai vai mau thé tich tai vi tri gan mat phang déng cua van ddng mach chu. Tin hiéu Doppler xung cho ta
mot dudng cong van téc trdn nhn va xac dinh r& dinh van tdc gilta 0.8 va 1.2 m/s vdi dudng thdng séng Ia khi van
ddng mach chd déng (mii tén). Van t6c dong chay ddng dang trong qué trinh tdm thu nhung bién ddi trong qua trinh
giam téc do d6 gdy ra moét phé md réng trong nifa con lai cla thi tdm thu. (C) DO sdu ctia mau thé tich chi tdng qua
diém md clia 14 van trong thi tdm thu d& ghi nhan van téc cao hon clia dong chay I8p trong ddéng mach chu (Ao) ma
khéng c6 diém ddéng clia van. (D) ghi Doppler lién tuc cho mét van tdc cao hon nhu dong mau di qua mat phang van,
V@i ca khi déong va md van va dang day ctia dudng cong van téc do ghi nhan cac thanh phéan van téc trén toan bo chiéu

dai ctia chum tia siéu am.

Néu thi tam trwong da dai, giai doan khéng co
dong chay, hay diastasis gitta 2 dwd'ng cong
dong chay dwoc nhin thay. Hinh dang cta tam
trwong thét trai thay déi theo Ira tudi, diédu kién
tai, nhip tim va khoang hé phdi (PR). V&i ngudi
I&n tudi, c6 sw gidm dan cua van téc song E,
kéo dai khoang giam téc trong thi tam trwong
sém va tang van téc song A xuét hién nén ti 1é
E/A sé thay dbi tr >1 & nhirng ca nhan tré khoé
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manh , dén khoang tudi 50 dén 60, dén E/A <1
& nhirng ngwdi 16N tudi hon (xem Chuong 7).
Théng thwdng, dd day tam trwong that trai dwoc
ghi ttr clra s& mém tim trong cac nghién ctru
siéu am qua thanh ngwc. Ngoai ra, dé nhirng
bién d6i bénh li s& dwoc ban luan sém hon,
dinh clia séng E va ti Ié E/A cling khac tuy thuéc
vao viéc vij tri cia mau thé tich la & vong van 2
l& hay & vi tri dinh 1& van. Vi tri pht hop ctia mau
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thé tich tuy thuéc vao dwong cong Doppler
duoc sir dung dé danh gia dé day tam trwong
that trai (mic dinh mép van cé thé hivu ich)
hoac thé tich di qua van 2 14 (m&rc ngang vong
van 2 14 hay dwoc dung nhat). Doppler lién tuc
duwoc ghi cho nhivng van téc Ién nhat khi ching
xuét hién doc theo chiéu dai ciia chum tia siéu
am. D6 day tam trwong that trai sé dwoc ban
luén ky hon trong Chuong 7

Puéng vé that phai

Dong chay vé that phai co6 thé dwoc ghi tv mat
cat tiép can t» mdm hodc tr méat cét canh trc
dwong vé that phai. Hinh dang dong db day that
phai kha gibng véi that trai, mac du dinh van
[ 3848 3 ./+1/0/1

P PW Depth= 55mm

! PW Gate= 25mm
PW Gain= 144dB

1.0}
PV AT“ 3 1:‘-_; msec

Hinh 2-28 Pudng cong van toc binh thudng dong
mach phai. M3u thé tich Doppler xung & vi tri gitra déng
mach phdi tir mat cit canh (rc truc ngén. Dudng cong van
téc kha tron vai dinh & gilra ki tdm thu va van toc cuc dai
vao khoang 0.8m/s. So sanh vdi hinh dang cia dudng
cong van téc trén vd@i that trai ¢ Hinh 2.27. PV AT,
Pulmonic valve acceleration time.

tbc cd hoi thdp hon mét it véi van tbe séng E
cta dwong vé that phai binh thuwong va cé gia
tri khodng 0.3 dén 0.7 m/s.

D6 day nhi tréi

Pay la mot thach thire v& k§ thuat ghi d day nhi
tréi tlr tiép can siéu am tim qua thanh ngwc do
kho co thé tbi wu hoa cwdng do tin hiéu tir vi tri
cda tinh mach phéi & nhiéu ngudi trwdng thanh.
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Tuy nhién, mét ky thuat tiép can ti mi, dwong
cong dong chdy nay c6 thé dat dwoc & tinh
mach phdi trén phai tr mé&t cat 4 budng tai mém
& khodng 90% bénh nhan. Tiép can siéu am
gua thwc quan (TEE), dong chay & tinh mach
phdi & ca phai va trai c6 thé dwoc ghi nhan, voi
tin hiéu dong chay dwoc ghi dé& dang nhéat &
phia tinh mach phéi trai trén (xem Hinh 2.29).
Tinh hiéu dong chay tinh mach tir tinh mach
phdi c6 van téc thap, khoang 0.5 m/s & ca thi
tam trvong va tam thu.

NhT co tao ra mét van tbc thap (khoang 0.3 m/s)
dong chay doi nguoc trong tinh mach phéi
(song a), hinh dang 2 pha dé day véi wu thé db
day nhi (gbéc x) trong qué trinh tdm thu thét,
dong chay th&r 2 (séng +) khi that co, va dwdng
cong dd day thir 2 (gbc 4) trong qué trinh tam
that trwong (xem Chwong 7). Bat thwong dé
day nhi trai c6 thé thay & cac bénh nhan co6 hé
van 2 14 (xem Chwong 12), viém mang tim co
that (xem Chuwong 10) va bénh co tim han ché
(xem Chwong 9).

Pé day nhi phai

D& day nhi phai c6 thé duwgc danh gia bang ghi
Doppler tir dong chay & tinh mach cha trén (tw
mat cat trén hdm (rc) hodc tir tinh mach gan
gita (NnAm song song véi chum tia siéu am to
mat cat dwdi swon). Hinh dang cla tin hiéu
dong chay twong tw v&i dang xung cua tinh
mach cb dwoc nhin trén thdm kham lam sang,
v&i séng a, gbéc x phan anh dé day tam thu, séng
v, gbc y phan anh dé day tam trwong cta nhi
phai (xem Hinh 7.5)

Péng mach chd xubng

Hinh dang dong chay trong dong mach cha
xuéng rat quan trong dé danh gia cac réi loan
tim mach vi né phu thudc vao biéu hién va mrc
dé nang clia cac tén thwong tim mach. Vi du khi
h& déng mach cha, con 6ng déng mach (PDA-
patent ductus arteriosus) hay hep eo doéng
mach chd (COA). Dong chay déng mach chu
xubng c6 thé dwoc ghi tr mét cat trén hém e
va thé hién mét dong chady thuan chiéu véi
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Hinh 2-29 Tin hiéu véan téc tinh mach phai va dudng vé that trai binh thudng. (Trai) tin hiéu dudng vé that trai
dudc ghi tU mat cat tai mom, thudng 1& mét cit 4 budng véi mau thé tich & vi tri dinh van 2 14 trong thi tdm trucng.
(Phai, trén) tin hiéu Doppler xung qua van 2 1& dudng vé that trai cho thdy séng E & thi sém tém trudng , va séng A
trong thi muén tdm truong & ngudi binh thudng. (Phai, trén) dong chay tinh mach phéi dugc ghi & tinh mach phéi phai
trén tlr mat cdt 4 budng vdi mAu thé tich tai vi tri trong tinh mach phdi cadch dudng vao khoang 1cm. Doppler xung
dudng cong d6 day nhi trai cho ta séng tdm thu (S) va tdm trucng (D) vdéi séng ddi ngude nho (a) clia dong chay.

dwong cong van tébc tam thu, dinh van tbc
khoang 1 m/s, va dong déi ngwoc trong thi tam
trwong sém (Hinh 16.9). Poan gan clia dong
mach chd bung dwoc ghi tr mat cat dwéi swon
cho thdy dong chdy ciing c6 dang twong tw
(Hinh 16.10).

Hinh dang Doppler mau dong chay
binh thudng

Tac déng siéu am Doppler mau

M&c du phé Doppler (lién tuc hodc xung) dwoc
wa chudng cho viéc do dac chinh xac cac van
tbc dong chay trong tim, hinh dang chung cla
dong chay trong tim dwoc chirng minh tét hon
v&i hinh anh mau. Chéc chan rang, nhu véi méi
phwong thirc Doppler khac, Doppler mau dong
chay ciing phu thudc vao géc cat. Vi du, dong
chdy & dwong ra that trdi c6 dang doéng nhat
mau dé tir mat cat canh trc truc dai do hwéng
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cta dong chay la vé phia dau do (Hinh 2.30).
Sw phu thudc vao goc cat ctia dang dong chay
c6 thé dwoc thay & mot mat cat don. Vi du, dong
chay thuan chiéu & quai ddng mach chd nhin t
mat cat trén hém (c xuit hién cdé mau do
(hwéng vé dau do) va & nhirng doan gan khac
va c6 mau xanh (ra xa dau do) & doan xa hon,
v&i mét viing tdi mau & trung tam cdia hinh anh
noi ma chum tia siéu am la vuéng géc véi dong
chay. Twong tw, v&i ddng mach chud bung nhin
tr mat cit dwdi swon, cac dong chay thuan
chiéu xuat hién xen k& mau dd va xanh khi
ching di qua mét cat hinh anh (xem Hinh 1.31).
Trong nhirng vi du trén, sy thay d6i mau do thay
dbi clia goc cat gitra chum tia siéu A&m va dong
mau & canh phia trai so v&i phai cia dau do
thay vi sw thay déi ctia hwéng hodc van téc cia
dong mau.

Sw thay d6i mot cach tir tr clia goc cat qua hinh
anh 2D cling dan dén mét dang dong chay co6
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Hinh 2-30 Doppler mau dang dong chay dudng ra that trai. Dong chady xudi chiéu tlr that tradi vao dong mach cha
(Ao) trong thi tdm thu dugc ghi t&r mat cat canh (¢ (trdi) cé mau do (hudng vé dau do), trong khi vdi dong chay tuong

tu tir mat cdt tai méom (phai) cé mau xanh (ra xa dau do)

mau phirc tap ca déi véi dong chay Iép binh
thwong. Vi du, khi danh gia dwong ra that trai
tr mat cat truc doc tai médm c6 thé cho thay van
tbc cao clia dong chay tdm thu mét cach rd rang
doc theo véach lién that va sau do la 14 trwdc van
2 14 (Hinh 2.31). Sy xuét hién nay la két qua cla
mot goc cat song song hon gitra chum Doppler
va dong mau doc theo véach lién that va lién tiép
v&ivan 2 1a. Mot van tée thuc té twong tw di qua
dwong ra that tao ra cac dich chuyén tan sb
Doppler khac nhau va phu thudc vao goc cat
nay. Do codng cu gia dinh rang cosB =1 cho mbi
tin hiéu, sy sai léch van tbc thap dwoc tinh toan
cho céc goc cét khdng song song, véi két qua
cho hinh anh hién thj sw tang rd rang cda van
tbc qua mat cat 1a két qua cta cac goc cét khac.
Ngoai goc méat phang cat ra thi hinh anh
Doppler mau con bi anh hwéng bdi hién twong
cda tin hiéu aliasing. Gi&i han Nyquist, nhw hién
thi & phia trén va dwéi ctia thang mau, thong
thwong 1a tlr 60 dén 80 cm/s véi dau do c6 tan
sb khoang tr 2 dén 3MHz & d6 sau dung cho
siéu am tim qua thanh ngwc. Vi van téc cac
dong chay trong tim thwong vwrot qua gidi han
nay, tin hiéu aliasing xuat hién. Dong chay

37

hwéng vé dau do dwoc hién thi mau dé & van
tbc nhd hon gi¢i han Nyquist, nhung khi van tée
nay vwot qua gidi han sé dwoc hién thi mau
xanh. Vi thé, dong chady vé hwéng dau do co
mau dd khi bi aliasing s& chuy&n thanh mau
xanh va nguoc lai. Trong thuwe té, nhiéu tin hiéu
aliasing c6 thé xuét hién véi nhirtng dong chay
c6 van tdc cao dworc hién thj lién tuc tr mau dd
sang xanh va clr nhw thé. Mot vi du vé tinh hiéu
aliasing binh thwong duoc thy & dwong vé that
trai tr méat cat 4 budng tai mdm, noi dong chay
hwéng v& mém cd mau dé va chuyén sang xanh
khi van tbc vwot qua gi¢i han Nyquist (xem Hinh
1.32). Mé&c du con mo hé luc d4u, hinh dang cta
tin hiéu aliasing c6 thé la thuan lgi trong tiép can
lwong gia cac dong chay trong tim s dung dién
tich bé mé&t ddng van téc & phia gan dwoc ban
trong Chuwong 12

M6t dang hinh anh mau khac véi cac dong chay
trong tim la variance, thwong dwoc ma hoa
thanh mau xanh 14 trén hinh anh hién thi. Mac
du khai niém cua variance la mot vi tri don doc
trong tim biéu hién nhiéu van téc va hwéng dong
chay (e.g, trong dong h&), tir goc méat cat va
aliasing da dwoc ban luan trudc, rd rang rang



Hinh 2-31 Tin hiéu aliasing Doppler mau. Hinh anh
Doppler mau clia dong chay dudng ra that trai tir mat cat
truc doc tai médm cho théy tin hiéu aliasing & phia gén véi
van doéng mach chu vi van téc dong chay (khoang 1 m/s)
vugt qua gidi han Nyquist (0.67 m/s) & d0 sau nay. Su
thay d6i mau qua dudng ra that trai 1a k&t qua cia mot
gdc cat song song gilta chum tia siéu d&m va dong chay
doc theo vach so véi & phia gan cta van 2 1a. Ao, Aorta.

nhirng dang dong chdy binh thwong cé thé co
tiéu chi cda variance. Vi du, & ving cua gi¢i han
aliasing, cac céng cu tinh toan lién tiép dong
chay di vé va di xa dau do do aliasing va sau dé
chuyén variance thanh cac mau. Nén biét rang,
dang mau cla variance c6 thé xuat hién v&i cac
dong chady binh thwdng trong tim dé tranh cac
giai thich sai lam.

Dang dong chay binh thwong duwdng ra
that

Hinh &nh mau dong chay clta dwéng ra thét trai
c6 thé dworc ghi tlr cAc mét cat tiép can tr mém
cd & méat cat 5 budng hodc mat cat truc doc.
Dong chay 16p, aliasing thwong xuét hién & do
sau nay, dan dén mét hinh anh mau phure tap.
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Hinh 2-32 Doppler mau dang dong chay dudng vé
that trai. Dong chay d6 day that trai binh thudng & gilra
thi tdm thu trong mat cat 4 buéng tai méom cho thdy dong
chay vé phia mém doc theo thanh bén (miii tén trdng)
dong thdi vGi dong chay ra xa dau do doc theo vach lién
that (mi tén den).

Mé&c du viéc do dac thé tich nhat bop & phia gan
cua van dong mach cha dwoc gia 1ap la dong
chay c6 trac dién phang da dwoc xac nhan, né
van con gay tranh c&i méc du sw xuét hién cia
tin hiéu aliasing doc theo vach lién that trong thi
tam thu [a do mét trac dién dong chay léch ho&c
sw bién ddi ctia goc cat di qua khung mau.
Puwong ra that phai cé thé quan sat dwoc & mét
cat truc ngan canh (rc, & mat phidng duwong ra
that phai, hodc tir mé&t cat truc ngan dwdi swon.
B&i vi van téc va dd sau khao sat co hoi nhd
hon so véi dwong ra théat trai, dang dong chay
ra xa dau do thwéng thé hién moét mau xanh
déng nhat.

Dang dong chay binh thwdng duwong
vao thét

T mat cat 4 budng tai mém, duwong vé that trai
xuét hién 1a mét dong chay mé réng vé phia bén
di qua vong van 2 |4 va kéo dai dén mém théat
trai. Néu nhw vwot qua gidi han Nyquist, tin hiéu
aliasing sé xuat hién véi sy dich chuyén mau

KATO MD (03/2020)



hién thi & vi tri van tc aliasing. Trong thdi gian
thwc, sw tach biét ciia dong chay dd day tam
trwong s&m va mudn co thé dwoc nhin thay. Khi
sy xuy&n qua cla tia siéu am la téi wu, dong
chay tam trwong kéo dai tir tinh mach phéi dén
moém that trai. Dang dong chay binh thwéng cia
duwong vé that trai dwoc dinh huwéng doc theo
thanh bén théat trai, & gitva thi tam thu, véi dong
chay mau xanh di ra xa dau do doc theo vach
that va duy tri v&i “sw xody” clia dong chay trong
that trai trong thi tam trwong (Hinh 2.32).
Chuyén déng xody ngwoc chiéu kim déng hod
nay thuwdng bi ddo ngwoc & nhirng bénh nhan
sau khi dwgc thay van 2 la. Dang dong chay
duwong vé that phai la twong tw véi dang dong
chay dwoc nhin thay & that trai.

Dang dong chay binh thwdng dudng
vao nhi

Dong chay vé nhi trai xuat hién théng qua bén
tinh mach phéi. Trén hinh &nh siéu am qua
thanh nguwc, tinh mach phéi phai trén la dé dwoc
quan sat nhat trong mét cat 4 budng tai mém.
Hinh anh mau cho thay 2 pha ctia dong chay dé
tr tinh mach nay cho phép dat chinh xac
Doppler xung vao vi tri cia mau thé tich dé ghi
dir liéu phé Doppler. Hinh &nh siéu am qua thuc
quan la can thiét cho mét xac dinh dang tin cay
cla tat ca bdn tinh mach phéi, thwong sé hiém
khi quan sat dwoc trén hinh anh siéu am tim qua
thanh ngwc & ngudi I&n.

Dong chay vé nhi phai xuét hién qua tinh mach
chu trén, dwéi va xoang vanh. Viéc danh gia co
thé phtrc tap béi mot vai mirc dod cda hé van 3
la (biéu hién 80% dén 90% cua sb dbi twong
binh thwong va ti 1€ cao cda bénh nhan),
thwdng duwoc dinh hwédng doc theo vach lién
nhi. Dong chay ti tinh mach chd dwéi va xoang
vanh dwoc thdy & méat cit dwong vé nhi phai,
nhw véi méat cat truc ngdn & mdéc ngang van
ddéng mach chd va mat cat 4 bubng tai mém.
Dong chay cua tinh mach cha trén dwoc thay tw
mat cat trén hdm &c. Trong nhi phai, viéc ghi
nhan mét sé dong chay binh thwdng 1a quan
trong khi ma nghi ngé cé khiém khuyét ctia vach

39

. CHUONG 2 - [TEXTBOOK OF CLINICAL ECHOCARDIOGRAPHY 6TH EDITION] NGUCI DICH : KATO MD (03/2020)

lién nhi. Khoang 20% dén 30% cac dbi twong
binh thwéng cé tén tai 16 bau duc (chirng minh
bang siéu am ¢ tiém can am dwdng tinh mach
khi lam nghiém phap Valsalva), nhung bang
ching dong chdy mau cho viéc con ton tai 16
bau duc chi dwoc thdy & khodng 5% & cac ca
thé binh thwong qua siéu am tim qua thanh
nguc.

H& van sinh ly

V6i k§ thuat tham kham k§ cang, mot sé nhé
trwdng hop hé van 2 1a hoac 3 la dwoc phat
hiéen & khoadng 50% dén 80% nguoi binh
thwong. Ngoai ra, hd van dong mach phdi nhe
xuat hién 1a moét “ngon Itra” hep mau dé trong
thi tam trong la mot phat hién ngau nhién (biéu
hién & 70% dén 80% cac ca nhan binh thwong).
Cac mirc d6 hé van sinh ly nay dwoc dac trung
la mot tin hiéu cuc bd va thuwong chi dwoc thay
xuat hién ngan & moét vai chu ki tim. Mot dd hé
nhé cla van 2 14, 3 |4 va van déng mach phdi
khéng c6 cac biéu hién rd rang dang ké trén 1am
sang. Nguwoc lai, bdng chirng hé van déng
mach cha trén Doppler mau chi dwgc thdy &
khoang 5% trén nhirng nguwoi trwdng thanh
binh thwong.



THAY DOI SIEU AM TIM
THEO TUOGI

Cac yéu tb chinh
Siéu am tim chan doan dwoc xac dinh la mot
nghién cu lam sang, thwc hién dwéi giam séat
clia cac bac si chuyén nganh vé siéu am tim co
day dan kinh nghiém, giai thich mét cach chinh
thirc chung nhét va lwu tri hinh anh lau dai.
Nguwec lai, véi POCUS (point of care
ultrasound) hay siéu am cam tay tai giwdng,
dwoc thao luan ky & Chuwong 4, 1a mot tham
kham dwoc thwe hién véi bac si diéu tri; dwoc
ding dé dinh hwéng cho viéc quan | bénh nhan
ngan han. Mac du thdm kham va chan doan qua
hinh anh siéu am tim nén dwoc dinh hwéng dén
cac cau hadi lam sang cu thé & mdi ca nhan bénh
nhan, n6 ciling quan trong cho viéc str dung mét
dinh dang chinh thirc mét cAch hé théng va nhat
quan v&i sy giam sat cla thay thudc dé chac
rang coéng cu va di liéu dwoc thu thap 1a phu
hop v&i chi dinh lam sang. Hinh anh va cac
dang Doppler c6 thé 1a can thiét dé& gidi quyét
cac cau hai trén 1am sang hodc méi bat thwong
xuét hién c6 thé dwoc quan sat day du.
Céc yéu t6 cbt 16i cia siéu am tim chan doan 1a
khac nhau tuy tirng co s&, nhwng tiéu chuan
thdm kham chung 13 cac tiéu chi ddm bao réng
cac bat thuwong sé khong bi bd sot. Huyét ap va
chi dinh dwoc xem lai trwdc khi bat dau tham
kham. Bién tim dwoc ghi d& hé tro trong danh
gia cac cau trac tim chuyén dong theo thoi gian
va Doppler dong chay. Po dac cac budng tim,
mach mau lén, va Doppler dong chay thich hop
cho cac chi dinh lam sang dwoc lam st dung M-
mode, 2D va hinh anh 3D (Bang 2.5); xem bang
A.1dén A.4, phu luc A)
Céc yéu td cbt I6i ctia tham kham cho phép bac
si danh gia:
That tréai:

¥ Kich thwoc budng tim va do day thanh

" pat thwéng van dong vang
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" Tong quan vé chirc nang tam thu (bao
gom ca phan suat tobng mau)

" ps day tam trwong
Van dong mach cha va dong mach chu:
" Hinh dang va dwong kinh xoang dong
mach cha

® buong kinh dong mach chi lén

" Giai phau van déng mach chd

" Bang ching ctia hé hodc hep van
Van 2 14 va nhi trai:

" Giai phau va van dong van 2 la

" Bang ching ctia hé hodc hep van

B Kich thuwec nhi trai

Phia phai cua tim:
¥ Kich thwoc va chae nang tam thu that

phai

| . ) .
Kich thwdc that phai

" Giai phau va chirc ndng van

" o lwong &p lwc dong mach phdi
Mang tim:

o Bang chirng cla day mang hay tran
dich



Cac phan md réng

Hinh anh b sung va di¥ liéu Doppler dugc ghi
nhw 1a co s& can thiét trén chi dinh 1am sang
cho nghién clu va béat thwong bat ki dwoc
thay trén thdm kham. Sy két hop clia cac yéu
t6 cbt 16i va cac thanh phan mé réng tao thanh
mot tham kham lam sang hoan chinh.

Vi du va&i trweong hop vbi hoa van dong mach
chd. Tap trung chd y vao giai phau van tom
lwoc — 3 14, voi hod, tinh trang thap sau dé la
& chilrc nang cla van. Mirc do cla hep van
dwoc lwong gia tir van téc dong phut déng
mach chd I&n nhat va dién tich van (xem
Chwong 11), mirc d6 cta hé van dwoc danh
gia v&i dong chay mau va ky thuat Doppler lién
tuc (xem Chuwong 12). Ké tiép, dap &ng cla
that trai véi ap lwe tai bang nhirng bat thwong
cua van déng mach chia dwoc danh gia ca cho
chtrc nang tdm thu (xem Chwong 6) va chirc
nang tadm trwong (xem Chwong 7).

Mot vi du khac vé danh gia bénh nhan sau
nhdi mau co tim. Trong trwdng hop nay, tap
trung chd y vao mirc d6 va phan bé cla ving
van dong bat thwong cha that trai (xem
Chwong 8). Néu c6 gidam doéng hodc bat dong
mém duwoc ghi nhan, viéc tich cwc tim huyét
khdi & mém dwoc chi dinh (xem Chwong 15).
Néu bénh nhan cé xuét hién tiéng thdi mai,
thwe hién viéc can than danh gia kha ndng co
thé c6 hé van 2 14 do mat chirc ndng co nhu
ho&c kha nang cé khiém khuyét ctia vach lién
tht sau nhéi mau. Téng quan chirc nang tam
thu that trai dwoc danh gia, twong tw véi that
phai.

Néu nhw khéng cé bat thwdng nao dwoc ghi
nhan trong qua trinh tham kham, nghién ctru
dwoc tap trung v& mot cau hdi cu thé trén 1am
sang & bénh nhan. Vi du, néu c6 nghi ngd
viém ndi tam mac (xem Chuwong 14), sv tap
trung vao cau tric gidi phu cadc mach mau 1a
can thiét, v&i viéc can than quét dau do hoac
cac mét cat khong tiéu chuan khac dé téi wu
kha nang quan sat dwgc cac mach mau. Mét
vi du khac nira vé& chi dinh 1am sang cé anh
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hwéng dén tham kham l1a bénh nhan cé triéu
chirng thién vé suy tim. Ngay khi cac yéu t6
cbt I6i 1a khéng dang ké&, mét danh gia hoan
thién hon chirc ndng cla that tréi la hiru ich
cho danh gia cac nguyén nhan tim mach gay
ra cac triéu chirng ctia bénh nhan.

Viéc can thiét tap trung thdm kham & moét cau
h&i lam sang cu thé va tai thoi cung théi diém
chéc chan rang nhitng bat thwong dang ké
khéng bi bd sét 1am ndi bat sw can thiét cho
viéc dao tao phu hop cho ca kha nang dap
&ng cla thay thubc va nguwdilam siéu am, nhw
dbéi véi sy twong tac chat ché gilra cac ca
nhan trén trong qua trinh thyc hién va giai
thich cac nghién cru. Hon nira, sy twong tac
v&i bac s gi¢i thiéu trwée khi tham khac duoc
khuyén céo dé lam rd chan doan phan biét va
cac cau héi lam sang hay sau khi tham kham
dé két hop gitra chan doan trwéc kiém tra véi
cac phat hién hinh anh trén siéu &m va wéc
tinh kha nang cla bat ki van dé vé chan doan
nao con lai.
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BANG 2-5 Do dac kich thuwéc budng tim va mach mau Ién trén hinh anh si@éu am trén lam sang

CAu trdc tim

Po dac co’ ban

Po dac nang cao

Chi tiét ky thuat

Thét trai

Kich thwéc ED

Kich thwéc ES

PG day thanh ED
Phan suét tbng mau

Thé tich ED

Thé tich ES

Thé tich nhat bép 2D
Day thanh lién quan
Khoi LV

S dung hinh anh 2d dam bao
do dac tai trung tam va vuéng
g6c véi truc doc cla thét tréi
Hinh &nh M-mode cung cép c6
do phan giai cao theo thoi gian
va chinh xac hon trong xac dinh
b& ndi mac nhwng khdng chinh
x&c néu cat xién.

Phan suat tbng mau thét tréi
dwoc tinh toan bang tiép can 2
mat cat tai mém hodc siéu am
tim 3D.

NhT trai

ES AP duong kinh
(PLAX)

Diép tich RA
Thé tich RA

DPuwong kinh trwdc sau nhi trai
cung cap mét sang loc nhanh
nhwng cé thé uwéc luong dudi
mrc kich thwéce cha nhi trai.
Khi kich thwéc nhi trai la quan
trong dbi v&i cac quyét dinh 1am
sang, tinh toan thé tich nhi trai
tlr mat cat tai mém sé hivu ich.

Thét phai

Kich thwéc nén RV
ED trén mat cit AAC
Chtrc nang tadm thu
RV

Do day thanh RV
BPudng kinh RVvOT
RV FAC hoac TAPSE

DPuong kinh RV dwgc do dac
trong mat cat tai mém & ED,
RVOT dwoc do trong mat cat
PLAX

TAPSE duoc do bang cach ghi
M-mode vong van 3 |a tir mat
cét médm (Chuwong 6)

Nh7 phai

Uéc lvgng kich thuwéc
triec quan

Dién tich RA trén mat
cat A4C

Kich thwéc RA thwg‘)’ng duwoc so
V@i LA trong mat cat A4C

Dong mach cha

BPudng kinh xoang ED
(PLAX)

Chi s6 dwdng kinh ED
voi dwong kinh mong
doi

Kich thuwéc trén nhiéu

hirng cét ctia ddng mach

cha

V&i siéu am 2D, tinh toan ttr
canh trong dén canh trong duoc
thwdng dwoc tai lap

Do dac & ES thuwdng I&n hon
2mm & ED.

DPong mach phéi

BPuong kinh ED

*Bo dac 2D duoc tao nén tir giao dién hinh anh trang den. Po dac trén M-mode dwgc tao nén bang cach do tlr canh dén canh

quy woc.

AA4C, mat cat 4 budng tai mém; AP, trudce-sau; ED, cudi tam truong (tinh dén khéi dau QRS); ES, cubi tam thu (thé tich thét trai
nho nhat); FAC, phan suat thay déi dién tich; PLAX, mét cat truc doc canh tc; RV, dwong ra that phai; TAPSE, tricuspid anulus

plane systolic excursion.
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Siéu am qua thanh ngwc chan doan: Yéu td chinh

Chi dinh siéu am Huyét 4p tai thdi diém lam siéu am

D@ liéu |am sang Tién st chinh va phét hién kham lam sang
D@ liéu hinh anh siéu am trwé'c dé
Canh rc Truc doc bPuwong kinh LV ED va ES
Truc ngén ngang déng mach cha Do day thanh LV ED
Truc ngén ngang 2 la Puwong kinh xoang PMC ED
Truc ngén that trai (ngang co' nha) Puwong kinh LA
DPuwong vé that phai
Mom 4 budng Uéc tinh tryc quan hoac phan
Hinh anh 2D 5 budng suét tbng mau tlr 2 mat cat
2 budng
Truc doc
Du6i swon 4 buédng

IVC v6i nhip thé
Poan gann BMC bung
Trén hdm ¢ Quai BPMC

Canh &rc Dong chay déng mach phéi Van tbc PA
D S Mdm Puong vé that trai van toc E
Van toc A
Puong ra that trai Van téc dwong ra LV
Canh rc Truc doc: van dong mach chi vavan 2 14 Mau dong chay xac dinh hé cua 4
Truc ngén: van ddng mach chd va dm phdi  van. Néu h& Ién hon nhe, do dac
Mau dong chay Puong vé that phai: van 3 14 vena contrata
Mém 4 budng: van 2 1ava 3 14
Truc doc: van DMCva 2 1a
Canh &rc Van 3 14 Van téc dong phut TR
Van dm phdi
Doppler lién tuc Mdm Van BMC Van téc PMC
Van 2 la

Van 3 14 Dong phut TR (Ap lwc DM phdi)

Siéu am qua thanh ngwc chan doan: Phan mé réng

Li do Iam siéu am Phan mé& rong dé giai quyét cau hdi am sang cu thé?

Thét trai:
e Giadm phan suét tbng mau
e BA&t thuwdng van téc db day
e B4t thuwdng van dong ving
e Tang d6 day thanh tim

Xem chdrc nang tam thu (6)
Xem Chutrc nang tdm truong (7)
Xem bénh tim thiéu mau (8)
Xem bénh co tim tang ganh, phi dai
bénh co timm va bénh tim tang huyét ap
Van tim:
e Bang ching hinh &nh cla hep hay tingvantéc  Hep van (11)
dong chay thuan chiéu trong mach mau

e H& trén mirc do nhe trén hinh anh dong chay H& van (12)
mau hay Doppler lién tuc
e Van nhan tao Van nhan tao (13) .
e Khéi bat thwong van hay nghi nge viem noi tam  Viém ndi tam mac va khai u (14,15)
mac
Tim phai:
e Gian that phai Xem bénh dong mach phéi va bénh tim bam sinh (9,17)
e Té&ng van téc dong phut qua van 3 14 Ap lyc DM phoi
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Mang ngoai tim:
e Tran dich mang ngoai
e Day mang ngoai
Mach mau Ién:
e Gidn dong mach chu

Xem tran dich mang ngoai (10)

Viém mang ngoai tim co that

Cac nguyén tac lwong gia Doppler

Xem bénh déng mach cha (16)

Thé tich dong

Thé tich bép (SV) = SCA x VTI

Twong quan van tbc — ap lwc

AP = 4v?

Hinh dang dong chay
khong gian

Dong chay lép

Tréc dién phang

Dién tich mat cat (CSA) va
Theoi gian van téc (VTI) tinh
tai cung vi tri

Gi&i han dong chay 16 hep
Tin hiéu Doppler lién tuc
ghi song song vé&i dong chay

Ving héi ty dong chay & gan
C6 dong chéy (vena contrata)
Dong chay roi phia sau

Cung lveng tim
Phwong trinh lién

tuc dién tich van

Do dac thé tich hé
Shunt ndi tim, ti s
dong chay phdi — chu
Chénh ap qua van hep
Do dac ap lvc

doéng mach phoi

LV dP/dT

Phat hién h& van

va shunt noi tim

MUrc d6 tac nghén
Lwong gia d6 nang hé

Thank you !

44
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Echocardiography: A Practical Guide for
Reporting and Interpretation, 3 ed, Boca
Raton, FL, 2015, CRC  Press.
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approach to echocardiographic
measurements
and interpretation.
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28(1):1-39, 2015.
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this comprehensive document.
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2017, Elsevier.
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changes with aging as assessed by
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nutritional and  metabolic  disorders.
In Otto CM, editor: The Practice of
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Philadelphia, 2017, Elsevier.
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mass and chamber dimensions, combined
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typical changes.

LeftVentricle

6. Aurigemma GP: Left ventricular
structure and systolic function:
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Otto CM, editor: The Practice of
Clinical  Echocardiography, 5th ed,
Philadelphia, 2017, Elsevier.
This chapter provides a detailed discussion
of left ventricular geometry and function.
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pressure-volume loops. Different types of
LV
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are discussed. 87 references.
7. De Simone G, lzzo R, Aurigemma
GP, et al: Cardiovascular risk in
relation to a new classification of
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abnormalities, J Hypertens 33:745-754,
2015.
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adverse

cardiovascular events.
hypertrophy
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Concentric

remodeling.

8. Marwick TH, Gillebert TC,
Aurigemma G, et al:
Recommendations on the wuse of
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Cardiovascular Imaging (EACVI) and
the American Society of

Echocardiography (ASE), J Am Soc
Echocardiogr ~ 28(7):727-754,  2015.
This guideline document reviews the
cardiovascular  effects of  primary
hypertension

with  sections on  pathophysiology;
measurement of LV mass, geometry, and
function; and effects of treatment on these
parameters. Detailed illustrations on
optimal

approach for echocardiographic

45

CHUONG 2 - [TEXTBOOK OF CLINICAL ECHOCARDIOGRAPHY 6TH EDITION] NGUCI DICH : KATO MD (03/2020)

measurements.
203 references.

RightVentricle

9. Vaidya A, Kirkpatrick J: Right
ventricular  anatomy, function and
echocardiographic evaluation. In Otto
CM, editor: The Practice of Clinical
Echocardiography, 5th ed, Philadelphia,

2017, Elsevier.
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Clinical outcomes studies are summarized.
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numerous illustrations.  Includes a
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94(11):1510-1515, 2008, doi:10.1136/
hrt.2007.132779.
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LeftAtrium
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Heart 97:1982-1989, 2011.
Comprehensive review of LA anatomy and
function correlated with the

echocardiographic

approach to evaluation of the LA. In
addition to standard imaging, Doppler flow
pattern, LA strain, and speckle tracking of
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anatomy and function with aging, atrial
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13. Vyas H, Jackson K, Chenzbraun A:
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measurements:  impact on  routine
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Echocardiogr ~ 12(2):107-111,  2011.
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echocardiography, linear  dimensions
identified



LA enlargement in 40%, whereas LA
volumes were enlarged in 65%. This finding
emphasizes that LA volume measurements
have a higher sensitivity than linear
dimensions  for detection of atrial
enlargement.
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volume index in patients with first
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LA

volume at discharge and the change in LA
volume between hospital admission and
discharge was predictive of major cardiac
events (cardiac death caused by heart
failure

and heart failure hospitalization) during a
mean follow-up of 26 months. An LA
volume index greater than 32.0 mL/m2 at
discharge had a sensitivity of 93% and
specificity of 69% for subsequent adverse
cardiovascular outcome.
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et al: Indexed left atrial volume

predicts the recurrence of
non-valvular  atrial ~ fibrillation  after
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Echocardiogr 12(3):214-221,
2011.

In 411 adults (mean age 64.1 + 11.4
years, 34.5% women) who underwent
successful cardioversion, atrial fibrillation
recurrence occurred in 61% at a median
follow-up about 1 year. On multivariate
analysis, each mL/m2 increase
echocardiographic LA volume index was
independently associated with a 21%
increase in the risk of recurrence of atrial

fibrillation (odds ratio: 1:21; confidence
intervals: 1.11-1.30; P < 0.001).

DopplerFlows

16. Quinones MA, Otto CM, Stoddard
M, et al: Recommendations for
quantification of Doppler
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patterns and basic Doppler principles for
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An elegant discussion of normal
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