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Echocardiography ALPINION l

T

Method : transthoracic, transesophageal, ( transvenous) intra-cardiac

2D, Real-time 3D

Structure; size, shape, location, abnormal structure

Function ; Systole, Diastole,

Conduction system



Echocardiography ALPINION
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Intracardiac tracings show the
normal intervals between

e initiation of atrial
depolarization

e His bundle activation

e ventricular depolarization
° + =

All information in the presentation are highly confiden
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EKG and Hemodynamic Change ALPINION

T

- AR Interval -
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If color turbulence is found : Systolic Diastolic phase
E at each phase. : E ..... .p.h.a.s.? .....................................
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Mitral valve = Tricuspid V. ¢ Closed > — Open -

Aortic valve = Pulm. valve <«—— Open — «—— Closed —




Premium Transducers for Echocardiography  aLpivion

SP 1-5X SP 1-5 SP 3-8

Extreme Phased Array for EC-15 Single Crystal Phased Array for EC-9DIA Single Crystal Phased Array for EC-15 & EC-

FOV:90° FOV:90° 9DIA series

Application : Adult Echo, Transcranial etc. Application : Adult Echo, Transcranial etc. Application : Pediatric Echo, Pediatric abd.
CwW2.0 CW5.0

Pencil type probe for EC-15 Pencil type Probe for EC-15
Application : Adult & Pediatric Echo Application : Deep venous & artery
Doppler-based display Doppler-based display



Harmonic Imaging Technology : ALPINION l
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l Filtered Tissue Harmonic Imaging(FTHI) & Pulsed Inversion THI

Pulse Inversion
Tissue (Linear Reflector)

Non-Inverted —\/\/\/V— \

Addition =

Inverted \/ V \/ /

Transmit Receive Display
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The Heart ALPINION l




Basic Echocardiographic Views

1. Parasternal
Long Axis View
Short Axis View

2. Apical

Four Chamber View
Five Chamber View
Three Chamber View
Two Chamber View

3. Subxiphoid or
subcostal

4. Suprasternal

Suprasternal

Rt. Parasternal , Lt. Parasternal

Rt. Apical < == Lt. Apical

t
|
)
|
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Substernal
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Basic Views ALPINION l
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Parasternal Long Axis View ( PLAX ) ALPINION

Septum : Aortic arch

fortic




Parasternal Long Axis View ( PLAX ) ALPINION

PHILIPS

Philips Healthcare

Adult Echo W
S9-2 .
44Hz

12cm

50 mm/s




Parasternal Long Axis View ( PLAX ) ALPINION

Cardio]ogy 20130907140921 Admin MI 4

{® Teichholz p
RVAWd ‘,' Cardiac
RVDd i
Diastole
IVSd
LVIDd
LVPWd

Systole VA
IVSs 3 =
/ - =~ - —— p———

LVIDs <3 ECG

il —— STd  STs
LVET

R = S = : e ~ Ventricular septum

Left ventricular LVEDd LVEDs
dimensions

Endocardium * Chordea tendineae

Epicardium LV posterior wall
PWTs

PWTd



Basic Measurements ALPINION '

Systolic Function

Systolic Function = Ejection Fraction

Evaluated by M-mode and Simpson’s Method
Assessment of left ventricle systolic function is
an important clinical variable with respect to
diagnosis, prognosis and treatment

EDV-ESV x100 > EF
EDV




Parasternal Long Axis View ( PLAX ) ALPINION

PHILIPS

Philips Healthcare . I_VOT Diameter

Adult Echo T

S | m LVOT stroke volume
: =0.785*D#LVOTrvi

m Left Atrium Diameter
m Ascending Ao

50 mm/s
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Parasternal Short Axis Scan ALPINION '




Parasternal Short Axis View ALPINION

Aortic Valve cusp
Regurgitation

Left Ventricle shape, width
pressure overload

RV size

RY outflow

. Right  fae -l Aortic
atrium  * . valve

E Left atriud™
P
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Right 4 NBS
atrium A , 3 : Z .'-,- //

; Septum “Posterit
papillary S napillary
muscle muscle

Chordae tendineae
and papillary muscles




Parasternal Short Axis Scan ALPIEI(\)N

m  Aortic Valve cusp
m  Regurgitation




Parasternal Short Axis scan ALPINION '

Regurgitation

Mitral Valve & chordae,
calcification

pressure overload
Apex movement

P24BAKardiaciFPSH4DMS. 0cmiGen. I 1. HTls 1. 212010-12-02 09:33:02 AM
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Left Ventriclular Mass ALPINION l

Am-A A

LV Mass (AL) = 1.05 {[ %, A, (a+d+t) ] - [%: A, (a+d) ]}
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Apical 4 chamber View ALPINION

m  Mitral V, Tricuspid V's shape
m Each Chamber’s size, measure EF,
m  Apical thrombosis

Tricuspid valve
Aortic valve




Apical 4 chamber- measurements ALPINION
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Apical 4 chamber- regurgitation flow ALPINION
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Apical 4 chamber- systolic Function ALPINION

Biplane Simpson’s method (Modified Simpson’s method)

B LV volumes is measured form annulus to annulus tracing along the
endocardial border of the LV

B Single 4chamber EF or bi-plane EF ( 4ch.+ 2ch)

. 20130907140921 Admin| MI1.3
Cardiology SP1-5 TIB 0.3
-5 3

{= Simpson BP & (A

. Cardiac
EDV2 2D HAR

ESV2 4 P 100%

Frq 3.6

EDV4 . ’ Gn 56
ESV4 DR 72
i FR 50

D 11.0
Report

[Pitfalls]

- Not foreshortening of LV

- The diastolic and systolic i
volume are measured in BT T
the same cardiac cycle. Vi a2demi

EF4 66.99 %
Si4 ## mlim?




Apical 4 chamber- diastolic Function ALPINION l

B | A volumes is measured form annulus

to annulus tracing along the
endocardial border of the Left
atrium( 4ch+ 2ch)

B | A diameter “L"

[P/tfa//s]
Systole phase : measure at
the largest LA Lot At
- Sympson method, or ASE Volume =
* (L) is the shortest
of either the A4C

or A2C length



Apical 4 chamber- diastolic Function

Ammle

Mitral Inflow and Septal Tissue doppler , and pulmonary vein doppler

B Mitral Inflow ; Peak E vel., Deccelleration Time,

B Septal TDI ; systole s, diastole e and a’

Cardiology

E Dur

A Dur

MV E Pt
MV A Pt
MV Dec Time
MVA(PHT)
MV VTI
LVOT VTI
IVRT

LVET

MV C-Odur

[Pitfalls] MV Ea Vel

HR

- Location of PW gate Report

differ from Mitral inflow
- Septal TDI

Peak A vel. IVRT

Transmitral
pressure
relationship




Apical 4 chamber- diastolic Function ALPINION '

Mitral Inflow and Septal Tissue doppler , and pulmonary vein doppler

B Pul.Vein : Systole, Diastole , A reversal

Cardiology

PVs1 Vel
PVs2 Vel
PVd Vel
PVa Vel
PVa Dur

[Pitfalls]

- PW gate location

- 0.5~Icm below to
the Pul.vein




Apical 4 chamber- diastolic Function ALPINION

Diastolic function

B Requirements :
-. TDI : Ea Vel or MV Ea Vel.
>> E/E' value : 8 normal 15> abnormal

Cardiology ALPINION 20130907140921 Admin MI0.7
09.07.2013 02:36:20 PM SP1-5 TIB 0.0
. Z Cardiac
MVE pt : 2D HAR
. P 100%
Ea Vel(m)
Aa Vel(m)
Sa Vel(m)
AR/DR(m)
Ea Vel(l)

Aa Vel()
Sa Vel()
ARIDR()

Report




Apical 4 chamber- Tricuspid Regurgitation ALPINION l

B Right Ventricle Systolic Pressure

RVSP - Pga= 4V?2
RVSP =4V?+ Pga
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Apical 4 chamber- Tricuspid Regurgitation ALPINION l

B Pulmonary Artery Systolic Pressure

Without PV stenosis, PASP = RVSP

o RVSP = 4 (V1r)2 + RAP
v

RV

Y

5



Apical 5 chamber View ALPINION '
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Apical 5 chamber View

Ler obstruct/on
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Myocardial Performance Index

Mitral Flow; :Mitral Flow

e L
ICE b iRT

LYV Outflow
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doppler alignment by ECG gating Amm:m‘

1DI




Apical 2 chamber View ALPINION

LA volume or MV, LV wall motion

B LA volumes is measured form annul

APEX 2 5

Inferio r"é' TR

endocardial border of the Left n_‘g

atrium( 4ch+ 2ch) d 'Q;‘—““ W

(2
-‘i‘

to annulus tracing along the

B Wall motion
B Wall thickness

B Valvular & annular morphology Coronarusmusf\ "'
. . . . Fossa ovahj\\* L
B Mitral regurgitation jet Leftatriun X}

Apical 2 chamber



Apical 2 chamber —LA volume

Left Atrial
Volume =

8/3w[(A(AL)(L)]*

* (L) is the shortest
of either the A4C
or A2C length

ALPINION

LA Vol.ml
ref. mild mod. sev.
range abn. abn. abn
women | 22-52 53-62 63-72 | =73
men 18-58 59-68 69-78 | =79
LA vol/BSA, ml/m?2
ref. mild mod. sev.
range abn. abn. abn
women | 2216 29-33 34-39 | =40
men 2216 29-33 34-39 | =40




Subcostal View ALPINION

T

Atrial septal defect, IVC and abdominal Aorta

B Show entire atrial septum

Interventricular
septum

B Tricuspid regurgitation

r X
= o
P o .
"

$
Ay

B abdominal aorta ( flap, artheroma) L oy
B Change IVC diameter according to
respiration

B Hepatic vein flow



Subcostal View- M-mode

¥1c-S 352
[CESE  160mm
Echo

Detall /¥

Pwr=0d8  MI=19)

6048 S$1/+3/1/3
Gain= 2d8 A=l

" HR= T0bpm

ALPINION



Pulmonary vein
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Suprasternal View ALPINION

Map 3
170dBIC 2
Persist Low
2D Opt:Res
Fr Rate:High

DESCENDING AORTIC THROMBUS 141
T T T e T T T T e BEM




Suprasternal View- Descending Ao doppler ALPINION '

Color Doppler CW Doppler Desc Aorta - PW




Basic & Advanced Measurements



Measurements and Calculation ALPINION '

U Lol obdD
Fad/P100

HAR { FSI10

Basic Measurements Advanced Measurements

-. Valvular Function Evaluation
(PISA, Continuity Equation)
-. Shunt Study

-. Systolic function
-. Diastolic function



Normal Values of Max. Blood Flow Velocities  ALpivion l

| | | | ~ Mean Range
| Tricuspid inflow | - 050m/s | 03-07m/s |
| RVOTflow | 075m/is | 06-09m/s
_ AVflow | 135ms | 1017mis |

s 3 : sloy
10~
- A

-05
55555



Measurements and Calculation ALPINION '

Basic Calculation Advanced Measurements
-. Bernoulli equation -. Continuity Equation
Pressure Gradient= 4V?2 -. Valve area, Shunt Study
-. PISA method
—_ f — \/ ey \/
TAf = f.—fo CSA: = CSA, -

Velocity

Af=_2foV cosb

V;
C
Vi
o i ‘
2 fo cosO SFE— Time

CSA]_ X TVI1 = CSAz X TVIz




Pulmonary Artery Diastolic Pressure ALPINION l

® Mean PA pr=4 (Vpeak)?

m PA end-diastolic pr

= 4 (Vgp)?2 + RVEDP

= 4 (Vep)? + RA pressure




AVA by Continuity Equation

Continuity Equation

AV flow = LVOT flow
CSAxy X TVIay = CSAworXx TVIvor

LV

CSAwor

CSAav



Advanced Measuments_Valvular Stenosis

Continuity Equation

B Continuity Equation is used to calculate

B 1) LVOT Diameter in PLAX
2) VTI in LVOT(PW) in apical 5 chamber
3) VTI in AV (CW) in apical 5 chamber

LVOT flow = AV flow

Time—




Advanced Measurement_Valvular Regurgitatiomvpiion l

Regurgitant Volume Measurement

Semi-Quantitative method Quantitative Method

. Color flow area mapping -.Volumetric method
. Vena contracta width ™ _. PISA

. CW signal intensity
. Pulmonary venous flow
. Peak mitral inflow velocity

-. Automated cardiac output method



Mitral Valve Regurgitation ALpumc:N‘

Semi-Quantitative
Assessment
(Color flow mapping) Grade 2

Grade 3
Grade 4



ALPINIO l

IMD

Regurgitation Volume by PISA

Quantitative Assessment

o ‘MR flow = PISA flow' ( Proximal Isovelocity Surface Area )
= 2 x Tt X R? x PISA Vel.

o ERO (Effective Regurgitant Orifice) x MR Velocity
ERO x MR Vel. =
ERO = 2 x t x R? x Alias Vel.

MR Vel.

2 x 1t X R2 x Alias Vel.




Regurgitation Volume by PISA ALPINION l

e

MV Regurg B Requirements : PISA radius

Aliasing velocity

. MR Max Velocity, MR TVI

« PISA-Radius >> ERO,

S ponAlias (Effective Regurgitant orifice area)
>>>Regurgitant Volume

PISA method

1. Optimize regurgitant flow— Zoom up !!
— 2. Color flow baseline shift when aliasing

velocity of 20~40cm/s is appeared

, T 3. Measure PISA radius & select
Aliasing
Velocity (V,) 'PISA(MR)- aliasing Vel

4. Measure MR VTI with V max by CW



Regurgitation Volume by PISA

/LPINION

Cardiology

= PISA(MR)
MR Radius
Aliasing Vel(edit)

Report

Cardiology

{= PISA(MR)
MR VTI

Report

Aliasing Vel

Select a Color Aliasing Velocity
@ Top aliasing velocity © Bottom aliasing velocity

® Manual Entry cm/s
Enter a value between 0 and 500 cm/s.

Cancel



