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Is clinical examination really necessary
or rather obsolete?

> Fye :
v n




Echocardiogram is based on
Physics of ultrasound




What is an Echo Machine?

 Simplyitisan
ultrasound of the
heart using an
echo machine
equipped with a
range of probes,
each has a
spectrum of
frequencies




Echocardiogram

An echocardiogram is a test in which
ultrasound is used to examine the heart.

Displaying a cross-sectional "slice” of the
beating heart, including the chambers, valves
and the major blood vessels that exit from
the left and right ventricle

two- dimensional (2-D) Echo
M-mode

Doppler Examination

3-D echo



What information does Echocardiography
and Doppler provide?

* Size of the chambers and thickness of the heart
* Pumping function of the heart

* Valve Function

* Volume status

* Hemodynamics

* Other Uses: fluid in the pericardium,

congenital heart diseases, blood clots or tumors
within the heart



Two-Dimensional Scanning

Mechanical Sector Scanner
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Two-Dimensional Scanning

Phased Array Sector Scanners

_._




Transthoracic “viewing” of the heart: windows

Two-Dimensional Scanning
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Two-Dimensional Scanning

lStandard Planes for 2D Echocardiography




Two-Dimensional Scanning
Parasternal Long axis view







Two-Dimensional Scanni
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Two-Dimensional Scannin
Parasternal Short-Axis Plane

Aortic Valve Level
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Two-Dimensional Scanning
Apical Four-chamber Plane







Two-Dimensional Scar \g t

Apical Long-Axis Pl:




Two-Dimensional Scanning
Apical 5-chamber view
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Two-Dimensional Scanning
Sub-costal views







Two-Dimensional Scanning
Sub-costal views




Two-Dimensional Scanning

Suprasternal Views




Transthoracic Echocardiography Windows

* Left parasternal
* Long axis view

* Short axis view

* Apical vindow

* 4 chamber view

* 5 chamber view
 2chamber view

Subcostal window
Interatrial septum

lvc

Suprasternal window
Aorta in coarrctation

Right parasternal
window

A S & Ascending aorta
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http://en.wikipedia.org/wiki/File:PLAX_Mmode.jpg

What is Doppler?
_|_

Doppler echocardiography 1s a method for
detecting the direction and velocity of
moving blood within the heart.

BASIC PHYSICS
MODES OF DOPPLER ECHO
THE DOPPLER EXAMINATION
THE DOPPLER CALCULATIONS




Doppler systems are totally dependent on the changes inthe =
frequency of the transmitted ultrasound that result from the

encounter of the wavefront with moving red blood cells.

the returned frequency will be higher after encountering red =
blood cells moving toward the transducer and lower after
encourntering red cells moving away from the transducer



The Doppler Equation

_|_

the Doppler shift (Fd) of ultrasound will depend on
both the transmitted frequency (fo) and the
velocity (V) of the moving blood. This returned
frequency 1s also called the "frequency shift" or
"Doppler shift" and 1s highly of ultrasound
transmitted from the transducer and the moving

red blood cells. The velocity of sound 1n blood i1s
constant (c)



The Doppler device can be regarded as a complex
speedometer designed to detect red cell motion




Modes Of
Doppler Echocardiography
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Blood Flow
Pulsed Wave
HRF Pulsed Wave

Contimuous Wave

Tissue Motion
Tissue Doppler




Doppler Color flow 1maging
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Is there any rationale for a non
cardiologist to use an echo machine?

...then a complementary tool to aid in DD
In every day clinical practice!!!l



Emergency ECHO

1st employed in ED in 1980s in USA

Allows rapid recognition of life-threatening
conditions and direct appropriate
intervention and treatments.

Mainly a focused exam and try to answer
clinical questions

Most situations require only a 2D scan.
Doppler may help



Clinical Indications

Primary indications

— Detection of Pericardial Effusion +/- Cardiac
Temponade

— Evaluation of cardiac activity in cardiac arrest patients
— LV systolic fx evaluation

Extended indications
— Estimation of intravascular volume status
— RV evaluation

— Evaluation of proximal aorta for
dissection/aneursym



Emergency Conditions where
ECHO can help!

* Trauma

* Cardiac Arrest

* Unexplained hypotension

* Shortness of Breath

* Chest Pain

* Symptoms indicative of a stroke



Pericardial Effusion

 Detection of echo-free rim around the
heart within the hyperechoic parietal
pericardium

 Maybe complex echogenic if fluid
accumulation is due to inflammation
and malighancy

* False +ve: pleural effusion and
epicardial fat pad



Pericardial Effusion

m Subcostal views

Subcostal Short
aAX1s View

m Parasternal views g



Pericardial Effusion

Pericardial Size Location

effusion

Small <10mm in diastole Posterior only and not
circumferential

Moderate <=10mm 1n diastole circumferential

Large [0-20mm circumferential

Very large

=20mm

Circumferential+/-
features of temponade|




Cardiac Tamponade

* Pericardial effusion causing haemodynamic
collapsed because of impaired ventricular
filling and, in turn, cardiac output.

* Acute accumulation of even small amount
of fluid in pericardial sac can have
significant haemodynamic effect. [rigid
fibrous sac]

 Beck’s Traid: Elevated JVP, Muffled heart
sounds,hypotension



Cardiac Tamponade

 ECHO features:
— RA and RV diastolic collapse

— RV free wall moves towards the RV

cavity early in diastole [normally it
moves away]

— RA moves inwards at the end of
diastole and the beginning of systole.



Cardiac Arrest

* Mainly detect organized cardiac
activity

 To find the treatable causes of
Pulseless Electrical Activity:

— Cardiac Tamponade
— Hypovolaemia
— +/-Massive PE



Unexplained Hypotension

* Obtain subcostal or parasternal long-axis views
* Assess for pericardial effusion and tamponade
Assess for wall-motion abnormalities:

— large hypocontractile LV segment

¢ primary LV failure

¢ inotropic support

RV hypokinesis & normal LV function

¢ RV infarction or massive PE

e try fluid resuscitation



Unexplained Hypotension

 Hypovolaemia

— small heart with near complete systolic
emptying

— flat IVC with exaggerated normal
respiratory

variation

Assess abdomen for AAA and
haemoperitoneum



LV systolic Fx Evaluation

* Useful in managing hypotensive
patients

* To differentiate cardiogenic or
noncardiogenic shock
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Chakko Stevenson Echeverria
Harlan et gl.l! et 412 and Perloff3 et al4

Dyspnoea

on exertion  Sensitivity 66 97
Specificity 52 15
iy 23 63
NPV /3

Orthopnoea Sensitivity 21 73
Specificity 81 40
Py . 65
NPV 50

Paroxysmal

nocturnal Sensitivity 50

dyspnoea Specificity 45
PPV 58
NPV 38

Ankle oedema Sensitivity 2
Specificity 70
PPV 54
NPV 38




Heckerling O’Neill
er a1 > er al.©

Harlan

et al.l et al.2

Resting tachycardia
Sensitivity 7
Specificity o2 o
reN

Sensitivity
Specificity
PPV

NPV

Sensitivity 10
Specificity 23
PEeN 3
NPV

Third beart sowurd
Sensitivity e i |
Specificity 95
PPV 61

Jugular vernowus disterzsiorz

Sens O
Specificity 7
PN 2
NPv

Irzicreased percussiort distarice
Sensitivity 94
Specificity 67
PPN
PIP NV

Displaced apex beat
Sensitivity
Specificity
rrv
NPV

Proportional pulse pressure
Sensitivity
Specificity
PN
NPV

Chakko Butman Stevenson

et al.

Echeverria
and Perloff> et al.?




A.A. AvoTmtvola
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Alotatiki puokapdionadeia AOyw aVEMAPKELOG AOPTAGC:
EAattwuévn cuotaAtikotnta, Atataon, IKovo moyo¢ ToOYWHUATWY



A.A. AuoTmtvolog

Yreptpodia/Yneptpodikn MuokapdiondBeia :
HKI pe peyala emappata, apvnuika T



A.A. AuoTmtvolog

| P AT —
\ i~ - ' )
HEL

ApvAosidbwon-MNeploplotikn puokapdlonadeLa:
Yrieptpodia kat HKI pe yapnAa emappato



A.A. AbVonvolac

09/09/2010 10:46:30 v
1

KKFP 2008Jan2s 16:45

LEPT PL. EFY m
’

”ff 08
rA

EAEYXOC yLa TTAEUPLTIKA GUAAOYI)



Ektipnon touv npodoptiov tnG apLoTEPNS
KOLALOLC

* To mpodOPTLO ELVAL N TACN IOV OLOKELTAL OTAL
Toyywpata tnc A.K. oto tEAoc tnc StaoTtoANnc.

* Frank - Starling :000 peyaAutepo ivat to
nPodOpPTLO TOOO HEYOAUTEPN Elvatl n Suvaun
TNC GUGCTOANC.

 MeBodoc¢ ektipnonc tov npodoptiov tnc A.K.

glvoll ol HLOIOTAOELC KOl UTTOAOYLGHOC TOU
TEAOSLAOTOALKOU OYKOU



I'YNAIKEZ ANAPEZ
3T Hm Mzrpc Dopogm  FT Hno Mzt Zefiopm)
Moo Mo ooom) TN S ooom S coom) FUTCIOT)

TAd 39- 5457 5861 =62 42- 6-63 6,46,2 =69
Acquzpes, | 5 3 59
an
Mipsrpos/ |24 3334 3537 =38 2,2- 3,2-34 35-3,6 =31
Az, (30 3,1
_anm-
TAA 56-  105-117 118-130 =131 67- 156-178 179-201 =201
Onagml | 104 155
TAA 35-  716-86 8796 =07 35-  16-86 87-96 =07
Ona ¢/ 75 15
ANE,
mL/ m-"
IZE 19-  50-59 60-69 =70 22- 5970 71-82 =83
g, mL | 49 58
IZX 12-  31-36 3742 =3 12-  31-36 37-42 =43
FM’?’Q’ 30 30




Preload assessment

* Normally IVC collapsed with inspiration
 Hypovolaemia: collapsed IVC

 RVF/ RV MI, Massive PE, TR, Cardiac
Temponade: distended IVC and Loss of
inspiratory Collapse

* Semi-quantitative estimation of RAP
possible



Preload assessment
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Preload assessment

IVC size Change with Estimated
inspiration RAP

Hypovolaemic <l.5cm Collapsed 0-5SmmHg
Normal [.5-2.5cm Decrease >50% | 5-10mmHg
Normal [.5-2.5cm Decrease <50% | 10-15mmHg
Dilated >2.5¢cm Decrease <50% | 15-20mmHg
Dilated >2.5¢cm + No Change >20mmHg

Distended

Hepatic Vein




Chest Pain

* Possibly detectable Causes by ECHO:

— AMI, ACS—regional wall motion abnormality
— Aortic Dissection—dialated Ao, visible intimal
flap

— Pulmonary Embolism—dilated RV and IVC,
visible thrombus in RV/PA

— Pericarditis with effusion—pericardial
effusion
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A.A. Owpakikoc Movoc
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Aortic Dissection
* High mortality if untreated: 1-2%/hour over

1st 24-48 hours

* Only 43% of confirmed patients with AD
were suspected and up to 28% was
diagnosed postmortem

e CXR:normalin 12-18% and only 10-18%
have widened mediastinum

Anatomy and Classification of Aortic Dissection




Symptoms in aortic dissection

Spittell et al, Mayo Clin. Proc 1993
Task Force Report Erbel et al, EHJ 2001



Aortic Dissection

* Sensitivity for aortic dissection
— Transthoracic Echo: 70%, mainly for proximal

disease
— Transesophageal Echo: near 100%

v .




A.A. Owpakikoc Movoc
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mm Thrombosed dissection at its
biggest part (partially)

== Only entry site at the
r posterior part of the aorta
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A.A. AEE-epBoAkov enelcodiov
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A.A. EpBOALKOU emelcodiov peTa
nupstou
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A.A. AEE-gpBoAkoU emelcodiov
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What about doppler?
Is it useful?



Tricuspid Inflow - CWD
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Tricuspid Regurgitation
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Tricuspid Regurgitation
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Tricuspid Regurgitation
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Tricuspid Regurgitation
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Tricuspid Regurgitation
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TR Peak Velocity
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Tricuspid Regurgitation

RVSP = SPAP = 4 (TRjet)? + RAP

YNOAO2zIZMOz NIEZHZ MTNEYMONIKH2



TR — RVSP/SPAP

RVSP/SPAP
Normal 18 to 25 mmHg
Mild 30 to 40 mmHg
Moderate 40 to 70 mmHg
Severe >/=70 mmHg
Eisenmenger’s >/= 120 mmHg
Physiology SPAP = Systemic Pressure

YNOAO2zIZMOz NIEZHZ MTNEYMONIKH2



Apical 5 Chamber

EKTIMH2ZH AOPTIKHZ 2TENQ2H2



Aortic — Normal Flow







Aortic Regurgitation




Outflow — LVOT - PWD




Outflow — LVOT - PWD

Closing Click
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Outflow — LVOT - PWD
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Outflow — Aortic - CWD
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Outflow — Aortic - CWD

Mean velocity

Closing click

Opening click

Peak velocity



Aortic Stenosis

Mild < 3.0 m/s

Moderate 3.0to 4.0 m/s

Severe >4.0m/s




Aortic Stenosis

Maximum Instantaneous

Severity .
Pressure Gradient

Mild 16 to 36 mmHg

Moderate 36 to 50 mmHg

Moderately Severe

50 to 64 mmHg

Severe

> 64 mmHg




Aortic Stenosis

Peak Transvalvular

Severity :
Pressure Gradient

Mild < 30 mmHg

Moderate 30 to 50 mmHg

Severe > 50 mmHg




Elval SUokoAo va pabel evag
rna@oAoyoc echo?

E¢aptatal ano tnv
eknaidevon kot tnv O€Anon
tOUoco



LEVEL 1 COMPETENCY
Training requirements have been designed in order to address these different components of
the knowledge required to perform an echocardiographic study.

The minimum training required for autonomous interpretation of transthoracic
echocardiographic studies 15 summarised in Table 2. Exposure to transoesophageal and stress
echocardiography 1s recommended. Of the 600 transthoracic echocardiograms with which
the trainee is involved (300 performed and interpreted, 300 interpreted only), at least 50

studies should involve thETMETPIETANON O TaNSOCsOpagedl colocardiogrants ang at least 25

studies should involve the interpretation of stress echocardiograms. The possibility of a

Level 1 Training (3 Months., At Least 75 Examinations Personally Performed, 150
Examinations Interpreted)

Level 2 Training (3 Months Of Additional Training, At Least 75 Additional

Examinations Personally Performed, At Least 150 Additional Examinations
Interpreted)




Who can perform echo?

* Obviously Echocardiologists as categorized by
ASE (American Society of Echocardiography)

e Cardiac Sonographers with proper and formal
training in the field (USA, Britain)



2YMMOEPAZMATIKA €va ma®oAoyoc Oa
UITOPOUCE VoL LAOEL VO EKTLUAL..

* JUOTOAWKN AstTtoupyia aplotepnC Kot He€Lac
KOLALOC

o AA epdpaypatoc, mepkapdLok cUAAoOYN-
ETUMWHOATLOUOC, SLAXWPLOUOC OLOPTAC,
TIVEVUOVLIKN EMBOAR

* Alpoduvapikn kataotoon, tpodopTLo,
TIAEUPLTIKEC GUAAOYEC

* lMieon NMVEUMOVLIKAG, EKTLLNON QLOPTLKNAG
BaABiLdog



2YMNEPAZMATIKA

* YIIAPXEL TAVIO N CUVEXNC Kot BaButepn
eknaidevon

e AEV MPETEL VOL UTTAPYOUV OTEYAVA GTNV
Latpkn. H dtayvwotikn Kot n Oepamnevtikn
UTTALPXOUV yla ToV acBevn Kol LOVO Kol OXL
ylal VoL LKOLVOTTOLOUV ThV aAaovia TwV LoTpwV

* YriapxeL Kot N TNAELATPLKA Kot N cUMBOUAN
OLTTO EUTIELPOTEPO



2YMNEPAZMATIKA

H nxwkapdloypadia puropst va ival to 2°
0TNOOGCKOTMILO oTa XEPLOL TOU KALVIKOU LaTpoU Kot
oxt To 2tnBookormLo

Mmopéel va AELTOUPYNOEL CUMMANPWHOTIKA OTNV
KAWVIKN €€€Ta0N WOTE VoL BEATLOTOMOLAGEL TLC
eMLO00ELC TNG laTtpKAC TEXVNG

A€V LUMOPEL VOL UTTOKOTOLOTAOEL TNV EMLKOWVWVLQ,
TNV emadn Kot TNV oXEon ov dnHLovpyeitat
KOUTAL TNV SLAPKELOL Lo KALVIKAG E€€TaoNC

O latpog 6&v Oa yiveL Evog AMPOOWIOC TEXVLKOC,
oAAa opeilel va dtekdiKeL To poAo Ttouv Mayou
tn¢ MuAnc..






