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1. Parasternal

2. Apical

3. Subcostal

4. Suprasternal notch
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Parasternal long axis view

« |ateral decubitus position
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Parasternal long axis view

LV 7| 3 : ﬁotitit arch
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Parasternal long axis view

Anterior

I Inferior 4—1—9 Superior

Posterior

LCC (Left coronary cuspid, ZfHH = Ik
NCC (Non coronary cuspid, 5 2F& Ik
AML (Anterior mitral leaflet, & &2 &
PML (Posterior mitral leaflet, & &2 &t
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« At end-expiration
 End diastole : first frame after mitral valve closure

« End systole : frame after aortic valve closure
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2% W3 582 A &HE|(LV)

Perpendicular to the interventricular septum and
posterior wall
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LV EF =%

 Linear method : M mode, 2D guided
» Volumetric method(biplane Simpson)
* Visual estimation

normal (EF = 55%)
mildly reduced (EF 45%-54%)

moderately reduced (EF 30%-44%)

severely reduced (EF <30%)




LVEF Linear Measurements

M mode 2D guided

EF(%) = (a9 =8/0[27[ 22 2 EH)*100
=[{(LVIDd)3-(LVIDs)3}/(LVIDd)3]*100



Volumetric method(biplane Simpson)
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1. AV annulus — peak systole

2. Sinus of Valsava (maximal diameter)- end diastole
3. Sinotubular junction- end diastole

4. Proximal ascending aorta- end diastole
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Normal Chamber Size

LV dimension ; systolic < 35 mm,
diastolic < 55mm

« LV wall thickness (diastolic) < 12 mm

e RV wall thickness < 5 mm

LA dimension < 40 mm

* Aorta (sinus portion ) <35 mm




Parasternal short axis view
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Parasternal short axis view
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Parasternal short axis view

‘ Mitral valve le\'gk ’
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Parasternal short axis view

. Mitral valve le\& '
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Parasternal short axis view

PSAX - AV




Parasternal short axis view

PSAX - MV
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Parasternal short axis view

PSAX - Apex
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Regional Function




Regional Wall motion abnormalities
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Regional Wall motion abnormalities

- ¥/
Bl cca [l RcAorcx
Clao B iaporcx
2 cx B3 RrcAaorLAD

JASE 2015;28:1-39



Apical 4-chamber views

the probe at the apex located at the apical impulse

ex of heart
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Apical 4-chamber views

mv (& LLpv

Desc Ao

LA
F\\ LUPV

. RUPV
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« RUPV (right upper pulmonary vein, L& ¢ I /g 2H)
* LLPV (left low pulmonary vein, 2! Of2H |7 9H)
« LUPV (left upper pulmonary vein, & ¢ 4’ E'H



Mitral inflow
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« A4C, PW Doppler
« HEEXMN 2-3 mm, MV &
* E, A velocity, E/A ratio, DT &7



Mitral annulus velocity

Tissue Doppler— Medial, Iateral
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LV diastolic function

E/e’ and LV filling pressure

Mitral Inflow

\( g [ i S g Ve /
- EoA ¢ E/Ea >10 E/e’ >15
E J L . PCWP >15 ™ MLVDP >15
! ! ‘ Sens. 97% s Spec. 86%
J J P 40 Spec. 78% 35 PPV. 64%
e’ ' ., [T gy N mdnn. T @
' W ' » 4 - 'v""v“'" . v 35 ~ 30
‘ . g’ Ll epN : . g‘ R EF <50%
Mitral Annulus Velogcity , : , £ s IR -, . g ® EF >50%
; T n. ) AW [ a 254 o e y ) : 20
V ] ® 0
™ Al M Sl b
[ n f . L X J
~y ‘ WYY | TP TR e ) 10
\r ’;. E / ' E.’ v A r B e ¥ =124 +19
y A A’ 1 "™ r=087,p<.001 5 :
5 T 1 T T T T T ~
= = = 0 5 10 15 20 25 30 35 <8 < 8-15 > 15
Normal Relaxation Pseudo Restrictive E/Ea (lateral) E/e’ (septal)

abnormality normalization physiology

Sohn. JACC 1996

Nagueh et al. JACC 1997 Ommen et al. Circulation 2000




LV diastolic function

In patients with normal LV EF

1-Average Ele’' > 14

2-Septal e’ velocity < 7 cm/s or
Lateral e’ velocity <10 cm/s
3-TR velocity > 2.8 m/s

4-LA volume index >34ml/m?

50% >50%
positive

Diastolic

Normal D!QS(O'IC Indeterminate Dysfunction
function

(J Am Soc Echocardiogr 2016;29:277-314)



LV diastolic function

Depressedy Mitral Inflow \
E/A< 0.8I+ E >S50 cm/s

E/A< 0.8+ E < 50 cmis <

I 3 critena to be evaluated* I

|

1-Average E/e’ > 14
2of3or3of3 : 20f3or3of3
5 >2
Negative 2-TR velocity > 2.8 m/s Positive

3-LA Vol. index>34mlim?

When only 2 criteria are available

1 negative

2 positive I

1 Jve an
- negatwel positive and l

Nomal LAP Cannot determine t LAP t LAP
Grade | Diastolic LAP and Diastolic Grade |l Diastolic Grade Ill Diastolic
Dysfunction Dysfunction Dysfunction Dysfunction

[ Grade*

(J Am Soc Echocardiogr 2016;29:277-314)



LA size

M-mode 2D-guided linear




LA size

Area-length technique Biplane method of disks

AP dimension (cm) 2.7-3.8 3.04.0
AP dimension index (cm/m?) 1.5-2.3 1.5-2.3
A4C area index (cm?/m?) 03+ 1.7 89+ 15

A2C area index (cm*/m?) 86x 14 iaeed 2015 guideline : LA size

A4C volume index MOD (mL/mz) 20.1 = 7.2 245 + 64 .
<
AAC: ol idou AL ik G g | e by Biplane method < 34 mL/m2

A2C volume index MOD (mL/m?) 26.1 + 6.7 271+ 79
A2C volume index AL (mL/m?) 280+ 73 289 + 8.5



4 (TR Vmax)?

15 -30 mmHg (< 40 mmHg)

2 - 6 mmHg
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Pressure gradient from Doppler
measurements

« Systolic pulmonary arterial pressure

= RV systolic pressure
= 4( TR,)*> + RA pressure

TRV = 2.8 m/s )
+61
B ® 2 TR Vmax P
Vmax 277 cmls
Max PG 31 mmHg I
+ TR Vmax
Vmax 280 cm/s
Max PG 31 mmHg L
&
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Apical 5 chamber view
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Apical 2-chamber views

A4C viewd| A BISAIE BEAIA
HISEO 2 60E-90E 3| (124
SPN)




Apical 2-chamber views

This view is useful to assess the inferior
and anterior walls of the LV.

It gives you a more precise evaluation of
the direction and severity of mitral reg
urgitation



Apical 3 chamber view

A2C viewd| M EISXHE
HIA| A B2 2 60 =2 T
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Apical 3-Chamber View




Subcostal 4-chamber view
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Subcostal IVC/HV view

Subcostal view O|A & = Xt &
HEA|AHISFO 2 90 &
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Inferior Vena Cava Ultrasound

Normal Elevated RA pressure
ey " "
N \\ : ‘:;:4}
M




Suprasternal notch view
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e Aortic arch,

proximal descending aorta &7}
o Aortic dissection =t9I
o Aortic coarctation 29l

 Holodiastolic reversal flow 20l
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