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do thi€éu mau co tim
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The Full Spectrum of IHD

IHD Mortality Rate in 21 World Regi (2010)
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Figure 1. Map of age-standardized ischemic heart disease mortality rate per 100000 persons in 21 world regions, 2010, the Global
Burden of Disease 2010 Study.
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The Full Spectrum of IHD

Need to Improve Outcome and Reduce Costs

Aging of the Population Projected Costs of IHD by Age

Japan 429%  ®m2040 500

65-79

40.4% ®2010

Italy 450
German o
v 26.0%
South Korea N i $00
38.7% /"/_

19.9%
- $350 Wal

30.4%
29.1%
00
/60
250
27.3%

26 0% 200
18.4% / f_,.r/n
Brazil : 22.6% d..ar""*
10.3% 3150 ,--4"
Mexico 21.7% ‘M/
9.0%
20.9% 3100 g

Indonesia

I

Canada

France

China

12.3%

UK 28.6%

28.4%

I
o
=

Russia 17 8%

Australia

:
§
.

u.s

|

India

1
|
|

350

'- |
1 —
™
i
4
4
|4
o
-

South Africa

20%  30%  A0%  SO% $0

20 211 202 213 2014 2015 2008 207 218 2019 2020 2021 2022 2023 028 X025 2026 2027 2028 2028 2030

——1 Bl d 255 65T —e— i




Cardiovascular Imaging
Need for "WISE and PERSONALIZED"” use in clinical practice

Increase in use: 70% (in 2000-2007)
Patients: 10 million /year
Costs: $ 80 billion /year

Shaw LJ...and Douglas PS, JACC Cardiovascular Imaging 2010



Siéu &m /a thdm do chan doan hiru ich nhat dé danh
gia bénh nhan co6 suy tim badi vi cé kha nadng danh gia
khong xam nhdp chidrc ndng that ciing nhwr nguyén
nhan cda bénh ly c4u truc tim

Bénh co tim — biéu hién 1am sang cda tén thwong co
tim do nhiéu nguyén nhan.



Cardiomyopathy

WHOQO Classification

anatomy & physiology of the LV
1. Dilated N
« Enlarged Olated LY
e Systolic dysfunction y "ol
2. Hypertrophic
«  Thickened
- Diastolic dysfunction A Norwa. CARHYOPATHY
3. Restrictive — ——
« Diastolic dysfunction
4. Arrhythmogenic RV dysplasia
«  Fibrofatty replacement
5. Unclassified

 Fibroelastosis

Aorta —

Marked Infiltrated
LV or fibrotic

hypertrophy Lv

LV noncompaction C. HypeRTROPH D RestaioTve

CARDIOMYOPATHY




CM: Specific Etiologies

- Ischemic Ischemic: thinned, scarred tissue
- Valvular

- Hypertensive

- Inflammatory
- Metabolic

- Inherited

- Toxic reactions
- Peripartum




Sieu am trong BCT

3 van dé chinh can nam ro:
EF c6 binh thuong hay giam?
(Luu ¥ phuong phép tinh EF theo tinh huéng bénh 1y).
Kich thwée, cau tric that trai ?
Bat thuong cau trtic khac
- van tim
- mang tim
- that phai
c6 thé tmg voi biéu hién 14m sang cua suy tim?



Vai tro cua sieu am & Doppler

Do kich thwéc tim (chiéu day, dwdng kinh), hinh
dang that.

Chirc nang tam thu: that trai va phai

Chtrc nang tam trwong

Danh gia huyét dong: ap lwc nhi trai, ap lwc lam day
that trai, ap |L_J’C d(f)ng mach phoi tam thu, ap lwc TM
trung tam, thé tich tbng mau.

Chan doan bénh Iy cau trdc cua tim: van déng ving,
van tim, mang tim...



ASE/EACI recommendations 2015

Table 1 Recommendations for the echocardiographic assessment of LV size and function

Parameter and method Technique Advantages Limitations
Internal linear M-mode tracing ¢ Reproducible e Beam orientation

dimensions. e High temporal frequently off axis
Linear internal resolution ¢ Single dimension, i.e.,
measurements of the LV e Wealth of published representative only in
should be acquired in the data normally shaped
parasternal long-axis ventricles

view carefully obtained
perpendicular to the LV
long axis, and measured
at the level of the mitral
valve leaflet tips.
Electronic calipers
should be positioned on
the interface between
myocardial wall and

e Lower frame rates

cavity and the interface e Facilitates orientation than M-mode
between wall and perpendicular to the ¢ Single dimension, i.e.,
ventricular long axis representative only in

pericardium (orange

arrows). normally shaped

ventricles




ASE/EACI recommendation 2015

Table 1 Recommendations for the echocardiographic assessment of LV size and function

Parameter and method

Volumes.

Volume measurements
are usually based on
tracings of the blood-
tissue interface in the
apical four- and two-
chamber views. At the
mitral valve level, the
contour is closed by
connecting the two
opposite sections of the
mitral ring with a straight
line. LV length is defined
as the distance between
the middle of this line
and the most distant
point of the LV contour.

Technique

Biplane disk summation

Area-length

Advantages

e Corrects for shape
distortions

e Less geometrical
assumptions
compared with linear
dimensions

e Partial correction for
shape distortion

Limitations

e Apex frequently
foreshortened

e Endocardial dropout

e Blind to shape distor-
tions not visualized in
the apical two- and
four-chamber planes

e Apex frequently
foreshortened

e Heavily based on
geometrical
assumptions

e Limited published
data on normal
population
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Semiautomated quantification
to calculate EF and volumes within a minute
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ASE/EACI recommendation 2015

Table 1 (Continued)

Parameter and method

Technique

Advantages

Limitations

Endocardial border enhancement

"”‘/ l”"

-

S

3D data sets

e Helpful in patients with

suboptimal acoustic
window

Provides volumes that
are closer to those
measured with cardiac
magnetic resonance

No geometrical
assumption
Unaffected by
foreshortening
More accurate and
reproducible
compared to other
imaging modalities

e Same limitations as
the above non-
contrast 2D
techniques

e Acoustic shadowing in
LV basal segments
with excess contrast

e Lower temporal
resolution

e Less published data
on normal values

e Image quality
dependent



ASE/EACI recommendation 2015

Table 2 Normal values for 2D echocardiographic parameters of LV size and function according to gender

Male Female
Parameter Mean + SD 2-SD range Mean + SD 2-SD range

LV internal dimension

Diastolic dimension (mm) 50.2 + 4.1 42.0-58.4 450 + 3.6 37.8-52.2

Systolic dimension (mm) 32.4 = 3.7 25.0-39.8 282 +3.3 21.6-34.8
LV volumes (biplane)

LV EDV (mL) 106 + 22 62-150 76 + 15 46-106

LV ESV (mL) 41+£10 21-61 28+ 7 14-42
LV volumes normalized by BSA

LV EDV (mL/m?) 54 + 10 34-74 45+ 8 29-61

LV ESV (mL/m?) 21 +5 11-31 16+ 4 8-24
LV EF (biplane) 62 +5 52-72 64 +5 54-74

BSA, body surface area; EDV, end-diastolic volume; EF, ejection fraction; ESV, end-stystolic volume; LV, left ventricular; SD, standard deviation.



- Sieu am 3D: tinh V va EF

- Doppler mé (TDI), bién
dang mo (strain) va van toc
bién dang (strain rate)

-P4anh dau mo (speckle
tracking)

Chi phi cao (3D): dau do,
phan mém

Lé thudc goc (TDI)

Can phan mém doc
offline (vo1 strain va
speckle tracking)



Siéu &m véi vai tré cung cap théng sé théng tim

A. IVCCI--RAP

D. E/E'--PCWP




Moi lién hé do suy tim tAm truong va NYHA

O

Abnormal Pseudo- Restrictive Restrictive
relaxation normal reversible irreversible

Normal

MAP = - it ittt ttt
Tau(z) =
NYHA I-11 I1-111 1I1-IV I\

Grade DD I I I v




UOC LUONG AP LUC LAM PAY MAU KHI EF BINH THUONG
EAE/ASE 2009

\m ey

| hoic
B’ 9-14 hen Ele' > 12

Thé tich NT < 34 mi/m? Thétich NT >34 mi/m?
Ar=A<Oms Ar = A >30 ms
\aisalva AB/A <0.5 Vaisalva AE/A > 08
PAS <30 mmHg PAS >35 mmHg
IVRTIT,,. >2 IVRTIT, <2

'




UOC LUQNG AP LUC LAM DAY THAT O NGUOI CO EF GIAM

EAE/ASE 2009

et et st bt —

E/A haila

1sm<zho{u

EA =1va E < 50cm/s va E>50cms EA =2, DT=150cmis

Ee'=8, EVp=14 Ee’-15, EVp=23
S/D=1 SD=1

AR-A=0ms AR-A> 30ms
Valsalva AE/A < 0.5 Valsalva 4 E/A = 0,5

i WRTTEe 2




Table 4—Correlation of Transmitral Flow Variables
and Vp and E/Vp With LVEDP
Transmitral Flow All Patients EF <350% EF > 50%

E. m/s (145 0.3530% 045
A mfs — .29 — 048 - 0.15
E/A ratio (.49 (.62% (.40
Deceleration time, ms — (.31 —04 —0.22
IVRT. ms — 019 —0.29 —0.14
Mitral A-wave duration, ms — 019 —(.52% —-0.13

P:- mfs —0.19 — (47 (.18
ENp 0,54% 0.77* 041
Systolic reversal wave, m/s 011 0.01 0.18
Diastolic reversal wave, m/s (.39 .35 (.40
Systolic/diastolic reversal wave — (.17 —0.15 — (.24
Atrial reversal wave, m/s 0.11 0.20 0.08
Pulmonary Aavave 0357 0.32 0.61%

duration. ms
Mitral — pulmonary A-wave — (043*% —0.14 - 0.51*
duration, ms

Lateral E', m/s —AN3A5 — (.38 — .28
Lateral A", m/s 027 — 037 0.12
Lateral E/'E’ 0.65% 0.80% 0.58%
Septal E’, m/s — (.22 —-0.22 - 011
Septa.l A", m/s — 0.30 — 0.530% — .08
Septal E/E (.52% ().72% .29
*p< 001,




Ti 16 E/E’ va E/Vp dugc chimg minh c6 méi twong quan
tot voi ap luc mao mach phoi.

It ra chling ciing gitp phan biét 4p luc mao mach phoi cao
hay thap va tir d6 phan biét phu phdi huyét dong hay ton
thuong tir 46 dinh hudng dicu tri.



Hon EF trong tién luo’ngrtﬁ’ vong va
muc do nang cua bénh néu >0,77.

Uu diém 1a C(’),thé do ngay ca khi hinh
anh Siéu am xau.
Khong 1é thudc tan S(A’)’tim, khong can
gia dinh hinh dang that khi tinh.
C6 thé do trén Doppler qui udc va
MoO.
Nhuoc diém: gia tri binh thudng thay

dol theo tuol. Tei C, J Am soc Echo, 1997:10:169-78




Mat dong van c6 thé gitra 2
that hoac trong cung that.
Chon duva trén: EF<35%,
QRS gian, nhip xoang, suy
tim vira — nang (NYHA 3-
4).

C6 nhiéu thdng s6 siéu am
danh gia mat dong van: M-
mode, TDI, SR.
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K§ thuat speckle tracking danh gi4 chirc niang that trai
theo 3 truc: doc, nan hoa, xoay




FIGURE 3 Case Example of Strain in Clinical Practice: Right Coronary Artery Infarct

Peak Systolic Strain (Mid) Wi tion Post Systolic Index

Segmental strain traces recorded from apical 3-, 4,- and 2-chamber views, respectively (A); bull's eye plot displaying midwall peak systolic strain (B); regional wall
motion plot (C); and post-systolic index (percentage of post-systolic increment over systolic strain) (D) in a patient with a right coronary artery infarct. Reduced

regional strain values (A, B) and segmental post-systolic shortening (D) correspond to the regional wall motion plot (C). Note that the strain plots are rotated
60" clockwise compared with the regional wall motion plot.




FIGURE 4 Case Example of Strain in Clinical Practice: Left Circumflex Artery Infarct

Peak Systolic Strain (Mid) Time to Peak Longitudinal Strain Post Systolic Index

Segmental strain traces recorded from apical 3-, 4-, and 2-chamber views, respectively (A); bull's eye plots displaying midwall peak systolic strain (B); time to peak
longitudinal strain (C); and post-systolic index (percentage of post-systolic increment over systolic strain) (D) in a patient with a left circumflex infarct. Affected
segments demonstrate reduced regional strain values (A, B), delayed time to peak strain (C), and segmental post-systolic shortening (D).




Khong 1€ thudc goc

Tinh duogc cac thong so6 van toc, bien dang mo theo
nhiéu huéng.

Nhuoc: phai c6 chat luong hinh dep, phai ¢6 phan
mém chay offline va phan mém cia hiang nay khong
chay chung dir liéu cua may hang khac.



Do duong kinh va chiéu day co that phai
Do 4p luc dong mach phoi tir dong chay hé van ba 14 va hé phoi

Trong tac dong mach phoi, hoi chimg dot qui hd hap cap co thé
thay vach lién that day sang trai. Néu co thém gian that phai co
thé gay giam huyét ap va cung luong tim.

Khuyén cdo ASE/EAE 2010 danh gia chtc ning tdm thu va tam
treong that phai chu yéu dua vao TAPSE, Doppler mo.



TAPSE & TDI danh gia chirc niing that phai

Do Sa trén Doppler mé

Do TAPSE



Chronic ischemic cardiomyopathy

+ Chronic LV dysfunction due to sequelae of diffuse
coronary artery disease

+ There is typically RWMA- mostly akinesia or dyskinesia

+ No RWMA: It is not possible to separate an ischemic from
non ischemic dilated cardiomyopathy

Clues to the former include patient age, presence of cardiac
risk factors, clinical history of previuos ischemic events and
as mentioned earlier presen



Myocardial Ischaemia Assessment
Indications for SE in CAS

1. Assessment of undifferentiated chest pain
2. Assessment of exertional dyspnea

3. Ischaemia localization and assessment of functional
significance of coronary artery stenosis
4. Risk stratification and prognosis in patients with

established diagnosis of CAS
5. Evaluation of symptoms after revascularisation
6. Myocardial viability assessment
7. Preoperative risk assessment



Myocardial Ischaemia Assessment
Stress Modalities

1. Exercice SE

+ Bicycle:
- Upright
- Semi-recumbent
- Recumbent

+ Treadmill

2. Pharmacologic SE:
+ Dobutamine

+ Vasodilatators
- Adenosine
- Dipyridamole

3. Pacing



Bl Stress Echo Lab (Exercise)




Stress Echo (Exercise)
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Exercise Stress Echo
Positive WM (3 segments)

Freq.: 2.0 MHz/4.3 MHz

Profondita: 13.0 cm
Preq.: 2.0 MHz/4.3 MHz
Profondita: 13.0 em
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Stress Echo (Dobutamine)
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UTILITY IN ASSESSING VIABILITY IN IHD

Myocardial stunning:
‘Stuns but does not kill’

+ Produced by acute ischemic insults of short duration
with no infarction with normal resting coronary flow.

+ Spontaneously recovers within few hours to weeks.
+ Subsets:

- Reperfusion following AMI

- Exercise induced severe ischemia

- Unstable coronary syndromes

- After revascularization therapy



UTILITY IN ASSESSING VIABILITY IN IHD

Hibernating myocardium:

+ Critically stenosed coronary artery leading to chronic
depression of myocardial function

+ Myocardial segments are dysfunctional but alive

+ There is a complete or partial functional recovery after
revascularization

+ Delay in revascularisation leads to irreversible damage



Pharmacological Stress Echo > Ischemia

Stress Echo Results Predict Mortality
A Large-Scale Multicenter Prospective International Study

Rosa Sicari, MD, PHD, Emilio Pasanisi, MD, Lucia Venneri, MD, Patrizia Landi, BSc,
Lauro Cortigiani, MD, Eugenio Picano, MD, PHD, on beh 1lf of the Echo Persantine Intern ational
Cooperative (EPIC) and ELhO Dobutamine Internmon al Cooperative (EDIC) Study Groups

Pisa, Italy

100
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Clinical Variables  Clinical Variables +  Clinical Variables + Clinical Variables +
Rest WHSI rest WHMVSI + rest WHIST +
Stress Echo Stress Echot Angio

Global chi-square

Sicari R et al. JACC 2003



Pharmacological Stress Echo - Viability

Additional Prognostic Value over Clinical an Functional Variables

Prognostic Value of Myocardial Viability
Recognized by Low-Dose Dobutamine
Echocardiography in Chronic Ischemic

Left Ventricular Dysfunction

Rosa Sicari, mp, Phb, Eugenio Picano, mp, Lauro Cortigiani, mMp,
Adrian C. Borges, mp, Albert Varga, mp, Caterina Palagi, mp, Riccardo Bigi, mp,
Roberta Rossini, mp, and Emilio Pasanisi, Mp, on behalf of the VIDA (Viability
|dentification with Dobutamine Administration) Study Group
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3D stress echo + Contrast

RV LV
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FIGURE 1 RT3D data set showing contrast-enhanced orthogonal views of LV (multi-planar view) and short-axis slices of LV (multi-slice
view) at baseline (A and B) and at peak stress (C and D). LA = left atrium; LV = left ventricle; RV = right ventricle




POST ACUTE MI RISK STRATIFICATION/ PROGNOSIS

Predictors of adverse prognosis as assessed by echo

+ Degree of wall motion abnormality and systolic function
+ Infarct extension
+ Infarct expansion and degree of LV dilatation
+ More than mild valvular regurgitation
+ Right ventricular function
+ LA volume index more than 40ml square
+ Diastolic dysfunction variables

- Especially pseudonormal or

- Restrictive mitral inflow pattern

=> elevated film pressure



Két luan

- Siéuam Doppler c6 thé giup xac dinh nhanh chong
nguyén nhan suy tim

- C6 thé sir dung k¥ thuat nay dé danh gia tot chtrc ning
tam thu va tdm truong cua cac that.

- SA giup danh gia huyét dong

- SA gilp dinh huéng diéu tri

- SAtim giUp tién luong

Nhung: rat can su phoi hop LS, DTD, cac thé thirc SA va cé
thé ca cac phuong phap tham do khac



