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Siéu am khdo sat chirc nang tim

SIEUAM TM : CHU'C NANG TAM THU
THAT TRAI

* Loidiém cla siéu &m TM 1a dé thyc hién. Hon nita nho tan suat
khung cao (high frame rate 1.000 - 2.000/ gidy) so v@&i tan suat
khung cta siéu am 2D (30/gidy) nén do xam nhap va do ly giai cao.

= Phan xuat co that va phan xuat tong mau :

= M3t cat canh c theo truc doc (dwdng cat sat bo tu do van 2 13)
hodc theo truc ngang (ngang ché co tru).

=  Puong kinh cudi tdm thu (ESD) va duong kinh cudi tdm truong
(EDD)

FS = (EDD - ESD) / EDD

Tri s6 binh thwong cia FSla : 0,36 + 0,04
EF = (EDV - ESV) / EDV

Tri s6 binh thuong ctia EF = 55 - 70%




Siéu am khdo sat chirc nang tim

CHU’C NANG TAM THU THAT TRAI




Siéu am khdo sat chirc nang tim

CHU’C NANG TAM THU THAT TRAI

= Khoi lwong that trai :

LVM = 0,80 x 1,05 x [(ST+PWT+LVID)3 - LVID3]
= Sirc cang thanh that trai

o = 0,334P (LVID) / [PWT x (1+PWT/LVID)]

— LVM : Left Ventricular Mass (Khéi Lwgng That Trai)

— ST : Septal Thickness (Bé day VLT)

— PWT : Posterior wall thickness (Bé day thanh sau TTr)
— LVID : LV Internal Dimension (Buong kinh that trai)
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Siéu am khdo sat chirc nang tim

KHAO SAT CHU'C NANG TAM THU THAT TRAI
BANG 2D

* Phuong phdp giup khao sat chirc nang that trai va that phai
— Phuong phap Simpson

= Ap dung duoc cho that trai
Phuwong phap ban ciu hinh dng hay vién dan - bullet

- Phuwong phap chiéu dai dién tich theo hai mat - biplane area
length

- Phuong phap chiéu dai dién tich theo 2 mat hinh ellip -
biplane ellipsoidal area length

- Phuwong phap chiéu dai - dién tich theo mot mat - single
plane area length




Siéu am khdo sat chirc nang tim

KHAO SAT CHU'C NANG TAM THU THAT TRAI
BANG 2D

= Thé tich that trai vao ky tdm thu va tdm trwong do duoc sé gidp tinh
duwoc phan xuat téng mau.

EF = SV/EDV SV : Stroke volume
EDV : End Diastolic volume
Binh thwong EF > 0,55

= PJ thu thap (gain) thap sé thay rd ndi mac tim . Hinh anh [&n nhat cé
thé cd dugc sé bdt sai s6 khi do.

* Trong lwong that trai (left ventricular mass)
= B& ngoaiva bd trong (ndi mac) cta vach that trai, cé thé tinh duwoc thé

tich cta co that trai, nhan vai ty trong co tim (1,055 g/ cm3) : khoi
lwong that trai
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Siéu am khdo sat chirc nang tim

CAC PHUONG PHAP
KHAO SAT CHUC
NANG TAM THU
THAT TRAI BANG 2D
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Siéu am khao sat churc nang tim

CACH PO NOI MAC
THAT TRAI

PE TINH THE TiCH
BUONG THAT

SYSTOLE

-
) Vv
Tai liéu : Textbook of Clinical

Echocardiography, 2nd ed 2000,
Saunders Co. p.109




Siéu am khao sat chlrc ndng tim

KHAO SAT
KHOI LUQNG THAT S A
TRAI BANG 2D Loceln e
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Siéu am khdo sat chirc nang tim

sU’c CANG THANH THAT TRAI BANG 2D

O. = 1.33P(A. /A ) x 10° dynes/cm2

P: Ap luc buong TT
Ac : Area cavity

(bé mat 1ong TT)

Am : Myocardial area
(bé mit co tim)




Siéu am khdo sat chirc nang tim

KHAO SAT CHU’'C NANG TAM THU BANG DOPPLER

= Echo Doppler giup khao sat dudc chdc nang tam thu va tam truong
cUa that trai va ca that phai.

= Chi'c nang tam thu that trai :

= Doppler gilip do dugc cac tri s6 sau dé khao sat chirc nang tam thu
that trai :
e Van toc phut (ejection velocity)
» Dinh
» Trung binh
e Thdi gian phut
e DO gia toc (acceleration)
» TOi da
» Trung binh
e Thdi gian gia toc (acceleration time)
e Thdi gian giam toc (deceleration time)
e Cung lugng tim
e dP/ dtthat

= Doppler xung hay Doppler lién tuc dé khao sat




KHAO SAT CHUC NANG TAM THU BANG DOPPLER

Canchuy:

= Khi c6 hep DMC can dung Doppler xung do cung
lugng tim & budng tong that trai

= Po van toc va dudng kinh & cling 1 vi tri giai phau

= Can do chinh xac dudng kinh

= Nén dung dong I6p (laminar flow) do van toc

= Chum tia Doppler va dong mau can song song

= Doppler hiiu ich trong theo dodi su’ thay doi cung
ludgng tim han la tri s tuyét doi




Siéu am khdo sat chirc nang tim

(a) {b)

DOPPLER CUNG
LUONG TIM QUA
VAN DMC

(c) (d)
T Wy " .A_/\_a_
£ §
d \bose E r}}'/,\

time,s

height = stroke distancesVvTI
bose = flow area= m (d/2)°2

STROKE VOL= AREA-VT)

volume = base X height




Siéu am khao sat churc nang tim

KHAO SAT CUNG LUONG
THAT BANG DOPPLER
XUNG DONG MAU
QUA BUONG TONG
THAT TRAI
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Siéu am khao sat churc nang tim

KHAO SAT CUNG
LUONG
THAT BANG DOPPLER
XUNG DONG MAU
QUA
VONG VAN 2 LA
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Siéu am khao sat churc nang tim

KHAO SAT CUNG LUONG
TP BANG DOPPLER
XUNG DONG MAU QUA
VAN PMP

5088 4 «/+1/0/1 O = |
FW Depths 67mm R, SV
PW Gatez 5.0mm DA /
. 0 e o
Q'T .
D S R

5
Lo -

L

o
v Nguyen

Vinh &0



Siéu am khdo sat chirc nang tim

PO dP/dt
BANG DONG
HO 2 LA

Trai : Van toc dong phut tang
tlr Im/sec -> 3m/sec trong
0,015 giay

=> dP/dt = 2133 mmHg/sec
(chirc nang tam thu tim bt)

Phai : Van toc dong phut tang
tlr Im/sec -> 3m/sec trong
0,055 giy

=> dP/dt = 582 mmHg/sec
(PXTM = 15 - 20%)




Siéu am khdo sat chirc nang tim

KHAO SAT CHU'C NANG TAM THU THAT PHAI

= Pinh tinh (Qualitative) :
M3t cat : * Canh trc truc doc, truc ngang
* 4 budng tir mom
* 4 budng dudi swon
Chi tiét : * Kich thwdce TP (so v&i TTr)
* Dang TP
* Bé day vach TP
* Sy van dong (co bop) vach TP, VLT
* Pinh lvgng (Quantitative) :
— Rat khé - Can siéu am 3D




Siéu am khao sat churc nang tim

KHAO SAT
KICH THU'OC
VA CHUC NANG
TAM THU TP
BANG
SIEU AM 2D




Siéu am khdo sat chirc nang tim

CAC DANG
VAN DONG
VACH LIEN THAT

Normal

~=7 LBBB

LV volume
overload

RV volume
overload

Post-op

Constrictive
pericarditis

Mitral

. stenosis




Siéu am khao sat churc nang tim

VAN DONG VLT SAU MO TIM HO'
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Siéu am khdo sat chirc nang tim

DINH LUONG AP LUC PMP

.2
AP _, = 4(TR-jet)

PAP = AP__ + RAP

RV : That phai

LV : That trai

TR : Dong ho 3 14
IVC : TMC dudi
RAP : Ap lyc nhi phai




Siéu am khdo sat chirc nang tim

U'OC LUONG AP LU'C NHT PHAI

Change with
Inferior Vena Respiration or  Estimated Right
Cava “Sniff"” Atrial Pressure
Small (<1.5 cm)  Collapse 0-5 mmHg
Normal (1.5~ Decrease by 5-10 mmHg
2.5 cm) >50%
Normal Decrease by 10-15 mmHg
<50%
Dilated Decrease <50% 15-20 mmHg
(>2.5 cm)
Dilated with No change >20 mmHg
dilated hepatic
veins




Siéu am khao sat chlrc ndng tim

Exp : Ky tho ra

U'OC LUONG AP
LU'C NHT PHAI

Insp : Ky hit vao
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Siéu am khdo sat chirc nang tim

LV volume )
atrial -
contribution

CHUC NANG TAM
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Siéu am khdo sat chirc nang tim

Impaired relaxation

i \

TON THUONG
THU DAN
THAT TRAI :
E/A<1;dP/dt!,
T6PTT T

: _. reduceﬂ ‘.
ST _gP/dt

pressure (MmHg)

reduced £\

velocity (m/s)

......




Siéu am khdo sat chirc nang tim

GIAM PO GIAN
TAM TRUONG
(diastolic

compliance V)
E/A>2;TGDTTY

pressure (MmHg).

elocity (/s)

Decreased compliance

reduced
compliance

normal
compliance

reduced systolic fx

nl systolic fx

| volume
- increased oo
E A steep
2\ deceleration
. J slope |
- ~ - reduced




Siéu am khdo sat chirc nang tim

KHAO SAT CHU'C
NANG TAM
TRUONG QUA
DOPPLER TM
GAN (TP) VA
TMP (TTr)

neck vein pulsations

a8 y.descent Y. y-descent &

hepatic vein Doppler
a - X a

systolic diastolic
RA filling RA filling

pulmonary vein Doppler

a  sSystolic diastolic g




Siéu am khdo sat chirc nang tim

CAC DU’ KIEN CAN DO KHI KHAO SAT CHU'C
NANG TAM TRUONG

— Time Intervals

Etimle ti’[ early diastolic IVRT 63 + 11 ms
-veloCl ]
y deceleration siope Derived Measures
\ E-Velocity Tau 33 £ 6ms
: M —dP/dt 2048 * 335 mmHg/s
E B Filling Rates
= , Peak filling rate 288 + 66 ml/s
. A-velocity Peak filling rate normalized 29+ 1s1
2 :
= VTI to LV-EDV
3 E Atrial filling rate 229 + 83 mlfs
o VTia Ratio of early to atrial 1.71 £ 0.43
velocity integral
Velocities
Sens E/A ratio 1.32 £ 0.42
T _ ' ) Deceleration slope 5 * 1.4 m/s?
. . References: Tebbe et al: Clin Cardiol 3:19, 1980; Shapiro
< — DFP ——| - and McKenna: Br Heart ] 51:637, 1984; Pearson et al: Am
e - ~ " Heart | 113:1417, 1987; Snider R et al: Am J Cardiol
IVRT : Thu gian déng thé tich 56:921, 1985.
G . \/A ~ X g IVRT = Isovolumic relaxation time; dP/dt = rate of
Filling Ra,te : Van toc do day change in pressure over time; LV-EDV = left ventricular
Peak : BPinh end-diastolic volume.

Integral : Tich phan (Thé tich TTr cudi tim truong)

Deceleration slope : D6 doc giam toc o

Nguyen
2 9 Vinh



Siéu am khao sat churc nang tim

CACYEUTO cO
ANH HUONG
PEN KHAO SAT
DOPPLER CHU'C
NANG TAM
TRUONG TT

Ky thuat

Vi tri 1dy mau Doppler xung
Hinh thirc Doppler
Goc chum tia - dong mau

Bién déi binh thudng

H6 hap
Tan so tim
Tudi
Khoang PR

Sinh ly

Tién tai

Van téc dong chay
Chtrc nang tam thu TTr
Chtrc nang co bop nhi
Chtrc nang tam truong
Thu dan

Do gian / D6 cirng
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Siéu am khdo sat chirc nang tim

ANH HUONG CUA TUOI LEN CHU'C NANG
TAM TRUONG O NGU'O1 BINH THUONG

Mean (95% Cl)

Age >50 y*

Age >70 yt

Age 21-49 y*
E- velocity (m/s) ' 0.72 {0.44-1.00)
A- velocity (m/s) ~ 0.40 (0.20-0.60)
E/A ratio 1.9 (0.7-3.1)
Deceleration time (ms) 179 (139-219)
IVRT (ms) 76 (54-98)

0.62 (0.34-0.90)
0.59 (0.31-0.87)
1.1 (0.5-1.7)
210 (138-282)
90 (56-124)

0.44 (0.25-0.76)
59 (0.38-0.84)
0.8 (0.5-1.2)
140 (90-230)

CI = Confidence interval, IVRT = isovolumic relaxation time.

61 subjects age 21 to 49 years and 56 subjects over age 50 years.

filling in the elderly. ] Am Soc Echocardiogr 6:570-576, 1993.

References values were derived from 114 healthy elderly subjects in the Framingham Heart Study.

*Data from Cohen GI, Pietrolungo JF, Thomas JD, Klein AL: A practical guide to assessment of ventricular diastolic func-
tion using Doppler echocardiography. ] Am Coll Cardiol 27:1753-1760, 1996. Normal reference values were derived from

tData from Sagie A, Benjamin EJ, Galdersisi M, et al: Reference values for Doppler indexes of left ventricular diastolic
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Siéu am khdo sat chirc nang tim

ANH HUONG
CUA TIEN TAI
TREN DANG
pO PAY
THAT TRAI

pressure (mmHg)

velocity (m/s)

L

..y Effect of Preload on LV Filling

t preload

normal

time (s)

. tpreload
-/

normal




Siéu am khao sat churc nang tim

CAC BENH ANH HUONG PEN CHUC
NANG TAM TRUONG

= Phidai co tim th& cap (THA, hep van...)
= Bénh cotim

* Thiéu mau cuc bd co tim

" BEnh mang ngoai tim




Siéu dm khéo sat chiic ndng tim

Co thé hoc that phai binh thuwong
(Anatomy of the normal RV)

TL: Otto CM. Textbook of climical echocardiography 5 ed, 2013, Elsevier Saunders, p 131-167



Siéu am khao sat chirc nang tim Measurement Normal

RV dimensions RV basal diameter <4.2cm
RV subcostal wall thickness <0.5cm
RVOT PSAX distal diameter <2.7cm

? ’ n
Khaﬂ Sat Cau RVOT PLAX proximal diameter <33cm
” b of RV systolic function Fractional area change =35%
truc va chirc

Tricuspid annular excursion (TAPSE) =l.6cm
(¥ ~n 2 e
na ng that phal Pulsed Doppler peak annular velocity =10cm/:
Pulsed Doppler MPI* <0.40
Tissue Doppler MP1* =0.55
RV diastolic function E'/A'ratio 0.8to2.1
E'/A'ratio <6
=  TAPSE: Tricuspid annular plane _ _
systolic excursim Deceleration time =120 ms
=  FAC: Fractional area change RA dimensions RA major dimension <5.3cm
. MPI: Myocardial performance R A minor axis <4dcm
index
= PLAX: Parasternal long axin RA end-systolic area <18cm?
= PSAX: Parasternal short axin
=  RVD: RV diameter FAC, Fractional arca change; MPI, myocardial performance index; PLAX, parasternal lo
=  RVOT: RV outflow tract axis; PSAX, parasternal short axis; RVD, RV diameter; RVOT, RV outflow tract; TAPSE,

tricuspid annular planc systolic excursion.

. : : Wﬁéh§én
TL: Otto CM. Textbook of climical echocardiography 5 ed, 2013, Elsevier Saunders, p 131-167 35 Vinh



Siéu am khdo sat chirc nang tim
Cach do TAPSE

Cal=20mm
16 ot

= TAPSEbt=1,6 cm

“ Pham
l' ; Nguyen
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TL: Otto CM. Textbook of climical echocardiography 5 ed, 2013, Elsevier Saunders, p 131-167 36




Siéu am khdo sat chirc nang tim

Thay doi phan suat bé mat that phai
(RVFAC: RV fractional area change)

TL: Otto CM. Textbook of climical echocardiography 5 ed, 2013, Elsevier Saunders, p 131-167



Siéu am khdo sat chirc nang tim

Anh Doppler mé vong van that phai
(Rvannular tissue Doppler imaging)

25dB 1 +/+1/1/2 = 4V1¢-S
ey H4.25MHz

PW Depth= 89mm oA .
PW Gate= 25mm N rThe UWMC
PW Gain=-29dB P : , Y PW DTI /V

RV TDI A HR= 68bpm

Sweep=100mm

” Pham
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TL: Otto CM. Textbook of climical echocardiography 5" ed, 2013, Elsevier Saunders, p 131-167 38



