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* Acil servislerin yogun ortaminda, hizli ve kolay
uygulanabilir, kolay erisilebilir ve guvenilir tani
yontemlerine ihtiyac vardir.

e EKO, tum bu gereksinimleri karsilayan bir tani
yontemidir.

* Ancak EKO’da goruntu elde edilmesi ve
yorumlanmasi tamamen operator bagimli
oldugu icin yeterli egitim ve pratik deneyim
mutlak gereklidir.



European Heart Journal — Cardiovascular Imaging (2013) 14, 1-11 RECOMMENDATIONS
EUGOrEAN doi:10.1093/ehjci/jes193
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Emergency echocardiography: the European
Association of Cardiovascular Imaging
recommendations



AMERICAN SOCIETY OF ECHOCARDIOGRAPHY CONSENSUS STATEMENT

Focused Cardiac Ultrasound in the Emergent Setting:
A Consensus Statement of the American Society of
Echocardiography and American College of
Emergency Physicians



Egitim Gereksinimleri

Table 3 Minimal requirements for training and expertise for cardiologists and non-cardiologists® for unaided
performing/interpretation of adult echocardiography in emergency settings (modified from Popescu et al.")

Level of
competence in
emergency
echocardiography

Independent operator

Profile of individual
performing
emergency
echocardiography

Cardiologists (completed

training according to
ESC Core Curriculum
requirements for
general training for
cardiologists)
Non-cardiologists*
(completed training in
their own spedalties,
but not in cardiology)

Minimal number
of examinations
performed to
become

competent"

350 (TTE)

350° (TTE)

Achieved level of
expertise according
to EAE

recommendations

Basic echocardiography

Basic echocardiography

Level of
competence to be
achieved
according to ESC
Core Curriculum®

Level lll in general
adult TTE

e Level ll in TEE

e Level | in stress
echocardiography

Level lll in general
adult TTE

e Level ll in TEE

e Level | in stress
echocardiography

Additional
education/training
requirements

Highly recommended

e 150 emergency cases
interpreted/reported

Mandatory

e Theoretical: specific
knowledge on
emergency
cardiovascular
diseases/conditions
(see list, Table 4),

e Practical skills: 150
emergency cases
interpreted/reported,
50 of which
personally performed
and documented



Kardiyolog Olmayanlar Icin EKO
Egitimine Dahil Edilmesi Gereken

Basliklar

Table 4 Proposed list of emergency cardiovascular
diseases/conditions to be included in additional
theoretical learning program

Acute coronary syndromefacute myocardial infarcton
Mechanical complications of acute myocardial infarction
Acute aortic syndrome/aortic dissecton

Acute pulmonary embolism

Acute heart failure/cardiogenic shock

Acute pericarditis

Cardiac tamponade

Acute myocardits

Pneumothorax

Cardiomyopathies

Aortc stenosis

Acute valvular regurgitation

Hyperoophic cardiomyopathy

Takotsubo cardiomyopathy

Prosthetic valve dysfuncrtion

Cardiac sources of embolism (tumours and masses)
Ventricular assist device malfunction

Acute complications of interventional procedures in the
catheterization and electrophysiclogical laboratories
Acute complications of cardiac surgery

Endocardits

Traumatic injuries of the heart




Acilde EKO Yapabilmek Icin Gereken

Bilgi Donanimi

Indicarion anmnd imMitations of emergency echocardiograp iy

Knowiledge abour technical semtings. artefacts, and pitfalls of

echocardiography

Knowilaedge about anatormy and topography of the heast and the

Ereat thhoraaoc arcerses and veins

Standardized echocardiographic e>x>ammation and documencator

value of Nrfon-standardized views

Analysis of left and right cardiac chamber size and function

O Dertecaion of cardiogenic shodc and its differentgaton from other
causes of shhocdk

O Detrtecxion of regiomal left-venoricular dysfuncoion

O Derecrion of right-ventricular funcoon, induding right heart
infarcrion

O Detecion of acute pulmorary embolism

Detecoon of acurte vabvular disease

Analyss and detectuon of pericardial effusion

O Differsengarion between effuson and haematom=a

O Differenaation between hasmodymnambacally stable sstuations and
T@mrmypo nade

O Differenuarion between pleural and pericardial effusion

Analysis of intra-and ecxtravasculblar volume status

O Detrtecaion of hypowvolaemia

O Detecion of normal and pacthologxcal veaein staous

O Differenuarion between different causes of inaeased cental
wenoOus pressure

O Dertecrion of naeased e<xaravascular lung warer (B-limes—lung
corets)

Analys=s of the thoraoc aorca

O Derecrion of acute aortic dissection (haeamatoma, ulcer)

O Detecrion of ectasia and ancurysm

Detecuon of perosthetoc vabve mmaitfuncoon

Detecuon and differential daagnosis of casdmac masses—cardiac

souwurces of embolism

Assessment of parient with chest trauma




Kardiyak ya da Kardiyak Olasilikl

AcCi

llerde EKO’nun Yeri

Causes™

Emergency clinical
P rEeSe A o ns

I‘\cl.rr_l: chest pain I

BoD, PE MP, Pox
Less freguent
ADHF, T,

AN PP D

Frequent ADHFEF,
PE T. AWBJPW,
BCS

Less frequent:
Bl PTx MP

I‘u:l.rl:\: dyspnoea I

Frequent A5,

Echocardiography recommended™®

)

. Bvaliation of acute chest pain in patienis wich

suspected myrocardial ischaemiafinrfarction and
morn-diagnostic BECG and cardiac erzymes, and whien
resting echocardicgram can be performed during the
pain

. Bvalation of acute chest pain in patients with known

underlying cardiac discase (valvular, pericardial, or
primary mmyocardial disease).

. Evallation of patiemts with chest pain ard

hasmodyramic instability unresponsive o simpls
therapeutic measures.

. BEvallation of chest pain in patients with suspected

acute acrtic syndromes, pulmonary embolism,
o percarditis, and Takorsubo cardonmmpopathy.

. #s an initial maging modality for diagnosis of

suspected aortic dissecdon in the emergency seCting.

. Guiding the therapeurtic approach in patients with

kemown pulimeonary e mbolsm (eg thrnombe coomy and
thrmombolytcs).

. In patients with suspected pericardal discas:=,

including effusion, constriction, or
effusive ~<constrictive process.

. In patients with suspectad blaeding in the pericandial

space (eg trauma, perforation}

. Guidance amnd monitoring of pericardiccencesiz.

. Distinguishing cardiac vs. mon-cardiac asticlogy of

dyspmoeea in patients in o whom dinical and laboranonye
findings are ambiguous

. Assesarrent Oof lefi-wenoricular size, shape, and global

and regionzl function in patients with suspeoed
chinical dimgnoss of heart falure.

. Detection of echocardiegraphic signs of mmponade.
. Detection of acute valvular regurgitaton and/or

prosthetic valwe dysfuncrion

. Oetection of suspected complication of myocardial

ischasmiadinfanction, including but not imnted to
acutc mitral rogurgtation, venncoular scpal defoct,
free-wall rupturefsamponade, rght-wenoricular
irmealvermient, heart failure

Echocardiography mot recormmended®

Wl

Evaluation of chest pain when mon-cardiac
aeticlogs is apparent.

Evaluation of chest pain in patiencs with
confirmed diagnosis of myccardial ischasnmial
infarcrion.

Im patients with suspected pulmorary
embolism to establish or rule-cut the
diagnosis.

As an elecive diagnostc strategy in
haemodymamicall stable, normmeotenshe
patients with suspected pulmonmary
emboliEn.



Emergency clinical Causes® Echocardiography recommended®* Echocardiography not recommended"
presentations

Haemodynamic

instability/shock

Cardiac amest/CPR

Frequent ADHF, 1. For differential diagnosis of the cause of hypotension In patients suffering from shock of apparently
T, AVRIPVD, PE, or shock, by detecting cardiac or non-cardiac non-cardiac aetiology (eg. anaphylactic,
ACS aetiologies, neurogenic, haemorrhagk, etc.),
Lessfrequent 2. Rapid identffication of pericardial effusion,
AoD, PTx, MP left-ventricular or right-ventricular dysfunction,
and acute valwular dysfunction.
3. Rapid assessment of intravascular volume status.

Frequent T, AoD, Detection of pericardial effusion, myocardial contusion  Routine evaluation in the setting of mild chest

PTx or laceration, regional wall motion abnormalities, trauma with no electrocardiographic changes
Less frequent: acute valvular regurgttation, and aortic dissection in or biomarker elevation.
ACS, AVRIPVD patients with severe deceleration injury or chest

trauma

Frequent ACS,  Identffication of the (unexpected) cuse of cardiac arrest  As a routine procedure during CPR, or if it
PET in order to guide CPR (e g. tamponade, pulmonary interferes with CPR,

Less frequent: embolism, hypovolemic heart, hypertrophic

AoD, MP, AVR/ cardiomyopathy).



Table 8 ‘ABCD approach’ in performing emergency
echocardiography

A

Awareness
Be Suspicious

Comprehensiveness

Double R*

Fight against routine

Think beyond apparent explanations
Referral diagnosis may be misleading
Never trust, confirm

Do as complete examination as suitable
Careful interpretation

The study should be recorded and
reviewed

Team work is crucial



Odaklanmis Kardiyak USG

Ayrintili bir EKO degildir; belli sorulara cevap
vermek amacini tasityan kardiyak US’dur.

FOCUS: Focused cardiac ultrasound
Point-of- care cardiac US
BECH: bedside echo



Odaklanmis EKO Egitimi

* Acil Serviste USG Uygulamalari
— Travma
— Intrauterin Gebelik
— Abdominal Aort Anevrizmasi
— Kardiyak
— Biliyer Sistem
— Uriner Sistem
— DVT
— Yumusak Doku — Kas iskelet Sistemi
— Toraks
— Okuler
— Invaziv Prosediirlere Kilavuzluk



* Her bir baslik icin en az 25 dokumente Usg
* Toplamda 150 acil USG uygulamasi gerekli



FOCUS

Perikardiyal efflizyon degerlendirmesi

Sol ventrikul sistolik fonk. degerlendirmesi
AKS tanisinda-suphede kalinan durumlarda
Masif pulmoner emboli tanisi

Aort diseksiyonu tanisinda

Sebebi belli olmayan hipotansiyon

Kardiyak arrest sirecinde(nabizsiz aktivite mi
asistoli mi???)

Kint gogus travmalarinda



EKO Goruntu Pencereleri




Apikal Dort Bosluk




Parasternal Uzun Aks




Parasternal Kisa Aks







Subkostal Pencere




Suprasternal Pencere

Brakiyosefalik trunkus

' Sol karotid arter

Sol subklavian arter

Arkus ,qof?‘ \
Q




Perikardiyal Tamponat

* 1-Sag yapilarin diastolik kollapsi

e 2-1VC ‘da dolgunluk

* 3-Mitral ve triktspit inflow akimlarda
solunumsal degiskenlik






RV wall

mitral valve




Plevral — Perikardiyal Mayii Ayrimi
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Sol Ventrikul Fonksiyonlarinin
Degerlendirilmesi




LV Duvar Hareketi Bozuklugu
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AMI Mekanik Komplikasyonlari
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Post — MI Komplikasyonlar
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Pulmoner Emboli

e Direkt bulgular

— 1-sag kalp bosluklarinda trombds
— 2-PA’da trombus

* Indirekt bulgular
— 1-RV genislemesi
— 2-RV disfonksiyonu
— 3-Mc-Connel bulgusu
— 4-|VS'de dizlesme
— 5-IVC’da dilatasyon
— 6-Alt ext. Venlerinde DVT
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Aort Diseksiyonu
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Aort Diseksiyonu Suphesi

Suspected aortic dissection

|

Immediate TTE ||

High-risk features No high-risk features
¢ Pericardial effusion No aortic dissection
* RWMA
¢ Dilated root
« AR

or _confirmed dissection TEE or CT or MRI

e Availability
\ 4 » Expertise
Transfer to C-T unit e Haemodynamic stability

« Monitoring/critical care
« Coronary angiography
e Abdominal pathology

TEE in CCU or cardiac OR
Type A dissection or IMH




Hipotansif Hastanin Degerlendiriimesi

Tamponad

Aort diseksiyonu

Akut pulmoner emboli
Hipovolemik sok
Kardiyojenik sok
Sepsis



Flat IVC

M de IVC: no variation M-mode IVC: Respiratory Variation
-mo -

= =
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IVC ile Volum Degerlendirilmesi







Kardiyak Arrest Sirasinda EKO

 FEEL:Focused echocardiographic evaluation in
life support

* Gercek ve yalanci nabizsiz elektriksel aktivite
ayiriminda 6nemli

* Kardiyak arrestin altta yatan nedeni
saptamada degerli



Kint Gogus Travmalarinda EKO

e Kalp kapaklarinda, buyuk damarlarda ve
myokardiumda yirtik ile sonlanabilir.

* Perikardiyal mayii ve tamponad
degerlendirmesi en temel hedef.

* Perikardiyal hematom RV miyokardi ile
karisabilir!!!



Clotted
Blood




FOCUS Egitimi Almis Acil Servis

Hekimlerince Yapilan EKO Guvenilir

Performance of emergency physicians in point-of-care
echocardiography following limited training

Aida Bustam,' Muhaimin Noor Azhar,' Ramesh Singh Veriah,
Kulenthran Arumugam,” Alexander Loch*

Visual Estimation of Bedside Echocardiographic Ejection
Fraction by Emergency Physicians

Erden E. Unliier, MD* *lzmir Katip Celebi University Atatiirk Research and Training Hospital, Turkey
Arif Karagoz, MD* T Kartal LUtfi Kirdar Research and Training Hospital, Turkey

Haldun Akoglu, MD?
Serdar Bayata, MD*



Sonuc Olarak

* Acil serviste kardiyak US mutlak gereklidir.
* Hekimlerin egitimleri 6nemlidir.

* Gunluk pratik uygulama ve tecribe, tanisal
dogrulukta en belirleyici parametredir.



* Tesekkir Ederim... ©



