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Sunum Plani

* Tanim

Amaclar

Protokoller

Kullanim Alanlar

Bulgularin Degerlendirilmesi
Uygulama Yontemleri (TTE ve TEE)
Son S0z

Kaynaklar

» Tesekkur
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Acilde Ekokardiyografi

« Kalbin ses dalgalar yolu ile (ultrason) ic yapisinin ve
islevlerinin incelenmesi

 Ses dalgalarinin iletilmesini saglayan bir alet vasitasiyla
(transduser)

» Acil klinigine basvuran hastalarin tani ve tedavi netligi

 Girisim uygulamalarmda ( K icin)
u Léi °| mmrramaie | s
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Acilde Ekokardiyografi

Kullanim avantajlar:

= Guvenilir ve tolere edilebilir
= Kolay uygulanabilir

= Hizli ulasilabilir (tasinabilir)
= Kismen ucuz

= Nedene yonelik (Var/Yok)

= Radyasyon yoklugu
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ULUSAL | emm = e <t | | EMERCENCY | EMERCGENCY
ACIL TIP "1 % -8 . o e s .. == MEDICINE MEDICINE
KONGRESi |} == ' 1 CONGRESS CONGRESS



Acilde Ekokardiyografi

Hangi acil durumlar degerlendirilebilir? (Tanm ve takip)

= Akut gogus agris1 / AMI evrensel tanisi Cardiac Emergencies
/ v
> AkUt dlSpne Examination (diagnostic work-up)

* Hemodinamik kararsizlik (hipotansiyon/sok)
= Yeni ufurum

= Goglis Travmasi

= Embolinin kardiyak nedenleri

= Kardiyak arrest / NEA / KPR yonetimi

Accurate information

Decision making

Treatment

15

T
INTERNATIONAL TH
CRITICAL CARE AND INTERCONTINENTAL

: EMERGENCY EMERGENCY

ULUSAL
ACIL TIP < == MEDICINE MEDICINE
KONGRESi - CONGRESS CONGRESS




Amaclar

= Perikardiyal eflizyon varligi?

= Global kardiyak sistolik fonksiyon degerlendirmesi
= Bolgesel duvar hareket kusurlarn varligi?

= Damar ici hacim degerlendirmesi

= Sag ventrikul genislemesi tespiti

= Aort diseksiyon tanisinin konmasi

= Perikardiyosenteze kilavuz

» Damar ici kalp pili telinin yerinin tespiti
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UHP

Trinity

E-FAST

FATE

BLEEP

FEER

Protokoller

Focused Assessment on Sonography for Trauma

1895, The journal of trauma, Rozycki ve ark. (Cerrahi)

Travma hastasinda, perikardial ve peritoneal boslukla kan aramak
hittp:fAwww.nebi.nim.nih.gow/pubmed/7473914/

Anovel ultrasound approach to the empiric evaluation of the undifferentiated hypotensive
patient

2001, American Journal of Emergency Medicine, Rose ve ark, (Acil Tip)

Sok hastasinda, batin, kardiyak ve aorta dederlendirmesi

hittp:/Awww. nebi.nim.nih.gov/pubmed/ 11447518/

A Hypotensive Ultrasound Protocol

2002, Journal of Diagnostic Medical Sonography, Bahner (Acil Tip)
Sok hastasinda, kardiyak, aort, batin ve plevra degerlendirmesi
http:/fjdm._sagepub.comicontent/1 8/4/193._abstract

Extended Focused Assessment with Senography for Trauma
2004, The journal of trauma, Kirkpatrick ve ark (Yogun bakim)
Travma hastasinda FAST + Akeciger (pnémaotoraks taramasi)
http:!fawnw. nebi.nim.nib.govpubmed/1 5345974/

Focus assessed transthoracic echo protocal

2004, European journal of anesthesiology, Jensen ve ark (Anestezi ve Yogun bakim)
Sok hastasinda, eko ile degerlendirme

hittp:fAwww. nebi.nim.nih.gov/pubmed/ 15595582/

Bedside limited echocardiography by the emergency physician
2004, Pediatrics, Pershard ve ark (Cocuk acil ve yogun bakim)
Sok hastasinda Sol ventrikil fonksiyonu, IVC dederlendirmesi
hittp:Awww. nebi.nim.nih.gov/pubmed/ 15545620/

Focused echocardiographic evaluation in resuscitation management
2007, Critical care medicine, Breitkreutz ve ark (Acil Tip)

Kardiyak arrestte, eko ile degerlendirme
hittp:fdwww.nebi.nim.nih.gov/pubmed/ 17446774/

FEEL

Elmer/
Moble
Protocol

CAVEAT

EGLS

FREE

FALLS

POCUS-
Fast and
reliable

Focused echocardiographic evaluation in life support

2010, Resusication, Breitkreutz ve ark. (Acil Tip)

Kardiyak arrestte, kardiyak hareket, ventrikller fonksiyon (LV/RV) degerlendirmesi
hitp:hwww. nebi.nlm.nih.govipubmed/20801576/

An Evidence-Based Approach for Integrating Bedside Ultrasound Into Routine Practice in
the Assessment of Undifferentiated Shock

2010, ICU Director, Elmer ve ark. (Acil Tip)

Sok hastasinda, perikard, kardiyak fonksiyon, IVC, peritoneal, akciger degerlendirmesi
http:ificu.sagepub.com/content/1/3M163.1ull. pdf

Sonographic examination in the evaluation of chest, abdomen, vena cava, and extremities in
acute triage

2010, World journal of orthopedics, Stawicki ve ark (Cerrahi)

Travmada hastane &ncesinde/triajda, akciger, abdomen, IVC ve ekstremite degerlendirmesi
http www.nebi.nim.nibh.gowpubmed/22474622

Echo guided life support

2011, critical ultrasound journal, Lanctot ve ark. [Acil Tip ve Yogun bakim)

Sok hastasinda, Akciger, perikard, IWVC, kardiyak fonksiyon dederlendirmesi
hitpsfiprismic-io.s3.amazonaws.com/hemodynamik®:2FEe17alba-8h94-4e11-ab14-144f-
Oeade2de eqgls-+echo-guided+life+support. pdf

A transthoracic focused rapid echocardiographic evaluation
2011, The journal of trauma, Ferrada ve ark. (Cerrahi ve travma)
Travma hastasinda, eke ve IVC ile degerlendirme

hitp:hwww. nebi.nim.nih.govipubmed/2121 74827

The fluid administration limited by lung sonography protocol

2012, Journal of critical care, Lichtenstein ve ark. (Yogun bakim)

Sok hastasinda, perikard, kardiyak fonksiyon, BLUE. IVC degerendirmesi
hitp:hwww.sciencedirect.com/science/article/pii’'S088394411 2001025

Paint-of-care ultrasound in the hypotensive patient
2012, Ultrasound, Liteplo ve ark. (Acil Tip)
Hipotansiyon hastasinda, minemonik FAST RELIABLE
htip:iult. sagepub. com/content/20/1/64
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Protokoller

PALUSE

Ly CuUs

EaSY

SESAME

PEEPS

Prehospital Assessrment with UUltraSound for Emergencies

2013, Jourmnal of Emeaergency Medicine, CThin we arke (Aocil Tap)

Trawmatik wve atrawvmatik kritik hastalarda, plewvra wve kardiyak dederlendinmmee
it e c B .l b o bmed 2 2 59 553 1

A Simplified anmnd Structured Teaching Tool for the Evaluation and Managesment of Pulseles:
Elaectrical Activilty

2014, Medical Principles and Practice, Littrmann wve ark. {(Dahiliyve we Sacil Tipd

Kardiyvak arrestte EKG +EKIOD birlikte dederlendirilmesi

hitip fAanrweww . kkarger. cormdAaticle// T ull Text /354195

A lung and cardiac ultrasound protocol
201 5, Acadermic Emeaergency Medicine, Russell veae ark (Aacil T
MMefes darhiimda akut kalp yetrmezlidgi tamsina yoinmnelik, akcier ve kardiyak degerdaemndirrme

it . e b . il nib . o pubnme-d 25 54 1 222007

Emaergaency physiciamn (EP)l-performed focused cardiac ultrasournd (EF FOOCULS)
201 %, Acadermic Emeaergency Medicine, Hall we ark {(LSecil Toyg)

Sok we hipotansiyvonda, Kardiyak we I'WVC degeriendirmeaesi

hitig SAvevrw . Nc i o nillme nib o gowpubmed S5 9032585

Foint-of-care echocardiography for aortic dissection, pulmonary embolisrm and acute cornc—
Nnary syrndrome imn patients with Killer cheaest pain

201 %, Jowurnal of echocardiography. MNishigami (Yogun baknme' B ardigcloji)

EHEGis agrnisinda., eko dedgerlendirrmesi

hittp S nc B . nilme mib e gowpubrmed/ 264971 52

Saequeantial Echographic Scanninmng Assessing Mechanism Or Origin of Severs Shock of lm-
distinct Causes

201 5, Anassthesiol Intensive Theraphy, Lichtenstaein vwe ark. (YoQurn Bbakairm)

Sok hastasinda, akcidger, DT, batin, kardiyak degaerdaendirrme

it e e BEi . nlm. nib gosefeubrmed 28 S5 738398

Frehospital Evaluation of Effusion, Pneurmothorasx, amnd Stamdstill

201 5, Westermn Jourmal of Emergency Medicine, BEhat wve ark (Aocil Tap)
Hastanse dncesi dénerm, akociger wve kardiyvak
htip Ffwrwew. ncbEd . nilmee nib . gowpuabmed /26 26 S 046 1
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§

EACVI

EUROPEAN ASSOCIATION OF
CARDIOVASCULAR
IMAGING

Acilde Ekokardiyografi

@ European Heart Jourmnal — Cardiovascular Imaging (2013) 14, 1—-11 RECOMMENDATIONS
EQROPEAN doi:10.1093/ehjci/jes193

CARDIOLOGY ®

Emergency echocardiography: the European

Association of Cardiovascular Imaging
recommendations

Aleksandar N. Neskovic’*, Andreas Hagendorff?2, Patrizio Lancellotti3,
Fabio Guarracino?, Albert Varga®, Bernard Cosyns®, Frank A. Flachskampf’/,

Bogdan A. Popescu?, Luna Gargani?, Jose Luis Zamorano'?, and Luigi P. Badano'!, on
behalf of the European Association of Cardiovascular Imaging’

From the ethical point of view, emergency echocardiography

berforrmed by anyone who knows how to get valuable
ormationy from it and se 1 ision-Mmaking process.

includes: ability to obtain adequate images (imaging
nd ability to interpret them in the specific clinical

iNnterprectadgdon). Improperly acguired and/or
poorquality images may result in inaccurate reading, withh mislead-
ing and potentially dangerous conclusions.
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Acilde Ekokardiyografi (aBcp yaklasimi)

= Awareness—> Farkinda olma
= Rutine kars1 savas

= Bilinen aciklamalarin otesinde dusun
Table 8 ‘ABCD approach’ in performing emergency

77 Z hocardi
= Be suspicious> Siiphelenmek el
= Referans tami yaniltabilir b o i o i
2 ASla guvenme 9 kOnﬁ rme et B Be Suspicious o Referral diagnosis may be misleading
o Never trust, confirm
7 7 C -o Do as complete examinatiorias suitable
= Comprehensiveness—> Kapsamli dusun .Careu terpretaton
- Uygun tam muayene yap D Double R . ::,?eitijy should be recorded and

» D] kkatl] yO rum la e Team work is crucial

a - Emergency Echo: the EACVI Recommendations
Record and Review. EHJCI 2013

= Double R-> Record and Review
= Kayit et ve gozden gecir
= Takim calismasi yap

DL AL E? s T D) - mezeianicions
. LY EMERGENCY Em

ACIL TIP MEDICINE MEDICINE

KONGRES: CONGRESS CONGRESS




\

Acilde Ekokardiyografi (FoOCUS

EACVI

EUROPEAN ASSOCIATION OF
CARDIOVASCULAR
IMAGING

REVIEWVWY

European Heart Journal — Cardiovascular Imaging
doi:10.1093/ehjci/jeuO81

SocrE 1w o

Focus cardiac ultrasound': the European
Association of Cardiovascular Imaging viewpoint

Alelcsandar N. Neslkovic®®, Thor Edvardsen?, Maurizio Galderisi3, Madalina Garbi“?
Giuseppe Gullace®, Ruxandra Jurcut®, Havard Dalen?7-3, Andreas Hagendorff?, and
Patrizio Lancellotcti??, for the European Association of Cardiovascular Inmaging

Docurment Reviewers: Bogdanmn A. Popescu, Rosa Sicari and Alex<ander Stefanidis

TClinical Hospital Center Zemun, Faculty of Medicine, University of Belgrade, Belgrade, Serbia;: “[Department of Cardiology. Oslo University Hospitaland University of Oslo, Oslo, Normrway:
DD epartment of Translational Medical Sciences, Federico Il University Hospital, Naples, ltaly: “King's Health Partners, King's College Hospital NHS Foundation Trust, London, UIK:
ScCardiovascular [Department of Azienda Ospedaliera della Provincia di Lecco, Laecco, Italy: SDDepartment of Cardiology. University of Medicine and Pharmacy ‘Carol Davila’, Emergency
Institute of Cardiovascular Diseases, Bucharest, Romania;: M Lab and Department of Circulation and Medical Imaging. Normwegian University of Science and Technology. Trondheim.,
Norway: SDepartment of Internal Medicine, Levanger Hospital, Nord- Trondelag Health Trust, Levanger, Normaway: “IDepartment of Cardiology- Angiology. University of Leipzig. Leipzig.
Germany;: and "PDepartment of Cardiology. University of Liége Hospital, GIGA Cardiovascular Sciences, Heart Valkve Clinic, CHU Sart Tilman, Liadge, Belgium

@ E S C European Heart Journal - Cardiovascular Imaging (2018) 0, 1-13
European Society doi:10.1093/ehijci/j 6
A P — [he use of Handheld

Focus cardiac ultrasound core curriculum and Ultrasound Devices (HUD): a
core syllabus of the European Association of posi’[ion statement of the

Cardiovascular Imagingf European Association of
Aleksandar N. Neskovic1*, Henr Skinnerzi, Susanna Price”', Gabriele Via"§
Stefan De Hert®!!| Ivan Stankovucy, Maurizio Galderisi®, Erwan Donal’, Denisa (’y @ Cardlovascu Iar Imaglng

Muraru?, Erik Sloth’ Luna Gargani'®, Nuno Cardim'?, Alexandros Stefanidis?2

14,15 16 i17, 1
Matteo Cameli’3 Gllber't Habib >, Bernard Cosyns ' °, Patrizio Lancellotti < 2 2 535.2‘,’52,’;‘ (20 18 u pd atE)

Thor Edvardsen'®, and Bogdan A. Popescu19
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REVIEW

W -

Focus cardiac ultrasound: the European EACVI

CARDIOVASCULAR

European Heart Journal — Cardiovascular Imaging
EUROPEAN doi:10.1093/ehjci/jeu081

SOCIETY OF
CARDIOLOGY ®

IMAGING

Association of Cardiovascular Imaging viewpuui.

Aleksandar N. Neskovic'*, Thor Edvardsen?, Maurizio Galderisi3, Madalina Garbi?4,
Giuseppe Gullace®, Ruxandra Jurcut®, Havard Dalen’-8, Andreas Hagendorff?, and
Patrizio Lancellotti'?, for the European Association of Cardiovascular Imaging
Document Reviewers: Bogdan A. Popescu, Rosa Sicari and Alexander Stefanidis

Clinical Hospital Center Zemun, Faculty of Medicine, University of Belgrade, Belgrade, Serbia; 2Department of Cardiology, Oslo University Hospitaland University of Oslo, Oslo, Norway;
3Department of Translational Medical Sciences, Federico Il University Hospital, Naples, Italy; 4King's Health Partners, King's College Hospital NHS Foundation Trust, London, UK;
SCardiovascular Department of Azienda Ospedaliera della Provincia di Lecco, Lecco, Italy; e'Department of Cardiology, University of Medicine and Pharmacy ‘Carol Davila’, Emergency
Institute of Cardiovascular Diseases, Bucharest, Romania; ’MI Lab and Department of Circulation and Medical Imaging, Norwegian University of Science and Technology, Trondheim,
Norway; ®Department of Internal Medicine, Levanger Hospital, Nord-Trandelag Health Trust, Levanger, Norway; °Department of Cardiology-Angiology, University of Leipzig, Leipzig,
Germany; and '®Department of Cardiology, University of Liége Hospital, GIGA Cardiovascular Sciences, Heart Valve Clinic, CHU Sart Tilman, Liége, Belgium

where medical emergencies occur. Therefore, we believe that the

EACVI should encourage any medical professional, sufficiently

trained to obtain valuable information from FoCUS, to use it in emer-

S ——

gency setti ngs. Thus all attempts o mdmdual or professional organ-
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Acilde Ekokardiyografi

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

Arthur J. Labovitz, MD, FASE, Chair,* Vicki E. Noble, MD, FACEP,** Michelle Bierig, MPH, RDCS, FASE *
Steven A. Goldstein, MD.,* Robert Jones, DO, FACEP,*™* Smadar Kort, MD, FASE *
Thomas R. Porter, MD, FASE,* Kirk T. Spencer, MD, FASE,* Vivek S. Tayal, MD, FACEP,**
and Kevin Wei, MD,* Sz. Lowuis, Missouri; Boston, Massachusetts; Washington, District of Columbia; Cleveland, Obio;
Stony Brook, New York; Omaha, Nebraska; Chicago, Illinois; Charlotte, North Carolina; Portland, Oregon

The use of ultrasound has developed over the last 50 years into an indispensable first-line test for the cardiac
evaluation of symptomatic patients. The technologic miniaturization and improvement in transducer technology,
as well as the implementation of educational cumriculum changes in residency training programs and specialty
practice, have facilitated the integration of focused cardiac ultrasound into practice by specialties such as
emergency medicine. In the emergency department, focused cardiac ultrasound has become a fundamental
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Acilde Ekokardiyografi (FoCUS)

= FoCUS (Istenilen kadar bilgi!!!)

= Bakim merkezli degerlendirme (Standart eko degil)

= Tan1 odakli goriintuleme (tim yapi-fonksiyon degil)

= Uygulayici bagimli (egitim gerekli)

= Ayirici tani icin iyi egitim alinmali (Full egitim gereksiz)
= El cihazlan !!! (Donanimli cihazlar gereksiz)
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Acilde Ekokardiyografi (FoCUS)

Apikal dort bosluk

IIIIIIIIIIIIIII

— == MEDICINE
: %] CONGRESS CONGRESS



Kardiyak arrest

= Kritik Hastada acil mudahale gerektiren durum
= Yatak basi kardiyak / nonkardiyak

* Tan1 koyma / dislama amacl
= Hipovolemi
= Tamponad
= Pulmoner emboli
= Ciddi LV/RV disfonksiyonu
= Akut Myokard Infarktist
= Tansiyon Pnomotoraks
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Kardiyak arrest

= |leri kardiyak yasam destegi sirasinda,
= Tecrubeli uygulayicilar tarafindan,
= Akut kardiyovaskuler baki sirasinda,

= Sadece nabiz/ritim kontrolu esnasinda (<10 sn),

A e

Heart
Associations

Ife &g why®

ONERIVLIR_“_! .
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Kardiyak arrest

American

Heart
Associations

ife is why

Echocardiography integrated ACLS protocol versus con-
ventional cardiopulmonary resuscitation in patients with
pulseless electrical activity cardiac arrest

Mojtaba Chardoli, Farhad Heidari, Helaleh Rabiee, Mahdi Sharif-Alhoseini, Hamid Shokoohi and Vafa Rahimi-
Movaghar*
w 2015 Recommendations - Updated

Ultrasound (cardiac or noncardiac) may be considered during the management of cardiac arrest,
although its usefulness has not been well established. (Class [lb, LOE C-EQ)

[ MEW: oCT 2018 | | PREVIOUS VERSIONS |

If a qualified sonographer is present and use of ultrasound does not interfere with the standard cardiac
arrest treafment profocol, then ulfrasound may be considered as an adjunct to standard patient
evaluation. (Class llb, LOE C-EOQ)

[ NEW: e 2018 | [ PREVICUS VERSIONS |
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Kardiyak arrest

= Peri-arrest donemde,
= Geri dondurulebilir nedenleri saptamada

= ACLS esnasinda,

= Potansiyel geri dondurulebilir nedenler

= Spesifik protokollerin kullanimi EUROPEAN
= Psodo-NEA tanimak @'S}ESUSC.W.ON

= Egitimli uygulayici varliginda,
= Kompresyona verilen arayr minimalize et!!!

COUNCIL

. Subk51f01d degerlendlrme ( < 10 Sn)
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Cardiac Arrest (SESAME Protocol)

The sesame protocol is designed to look at the sites that
are least disruptive to CPR first. Lung windows are easy
to find and DVT windows pose the least chance of
interfering with compressions.

SESANE Protocoeol

FOR TARDIEAT ARREST

———LUNGS

— Scan the lungs for pneumothroax or B-
lIines. If neither are present then give fluids.

ECS

—Look for a DVT, if present investigate for
RV dilation and signs of lhikely PE.

ELEILX

—Look for free fluid in the abdomen

EA R

—Look for cardiac causes of arrest

CARDIAC ARREST UITRASOUND IS AN
AREA UNDER INTENSE RESFARCH.  IT /IS
HIGHLY USEFUI NOW AND IS [IKFLY 7O
BE ONE OF THE MOST BENEFICrAL
USES OF POCUS IN THE NEAR FUTURE.

THE BIGGEST DRAWEBACK TO THE
SESAME PROTOCO!L IS THE WNEFD 7O
SWITCH PROBES BETWEEN THE DV
AND ABDOMINAL EXANM. A
MICROCONVEX PROBE IS THE ONLY
PROBFE CAFPABLE OF DOING THIS ENTIRE
EXAN BUT IT IS UNIIKELY YOU WwWi/l/l
HAVE ACCESS TO THOSE PROBES AS
THEY ARE REIATIVELY RARE.




. - Heart Jourmal- Cardiovascular imaging (2015) 16, 119-146
26’5-‘5?& = Aoz 10103 ehjciy jeu2 10

Akut kardivovaskiiler bakimda ekokardiyografinin
kullanimi: Avrupa Kardiyovaskiiler Goridntilleme
Birligi ile Akut Kardivowvaskiiler Bakim Birligi’nin
onerileri

Patrizio Lancellotti', Susanma Price=*", Thor Edvardsen®, Bernard Cosyns*,

Aleksandar M. Meskowic®, Raluca Dulgheru', Frank A. Flachskampfes,

Christianmn Hassager”, Agnes Pasquet®, Luna Gargani?, Maurizio Galderisi'e,

NMumno Cardim?!', Kristimna H. HaugaaZ®, Armaud Ancion', Jose-Luis Zamorano'2,
Ervwamn Donal'?, Hector Buemno'?, Gilbert Habib'®

Tablo 2 Akut kardiyovaskiiler durumlarda klinik basvurunun nedenini gosteren veyadestekleyen
ekokardiyvografi bulgulanm

Sistolik kalp yvebtmezligi Korunmus ejeksiyon Pulmoner emboli T amponat.
fraksiyonlu
kalp yvetmezligi
(1) SIVEF =%45-50= {11 SIWEF =%50= (1) 5af koip bosukanmda  trombls (1) Gendlikle fazia miktarda
(2) 5WDSC =65 mm velveya (Z) SWDSC <97 mlsm {2} Anocrmal sepia harslkst perikart sfflieyonu
32 mnf e (3)15055C =43mL S m= 3 Sga, SV diatasyonu (23} Sdlanan kap
(3} SIVSSC =45 mor welveya (4) Efe” =13 (divastd sonu SEVAAN cap 31 Sag atriyunda kolaps
25 mnunF (5) Ar-A =30 msn =06 veyaadan =1.0) (nadir darak sol atriyum)
{4} SWVDEH =97 mlSoe (6] SL& hacmi =34 mlSm 41 Global S8% hipokinezisi <) SEW anteriorserbest duvannda
(5) SIWS5H =43 ml/me {7} Pik trikispit hz =3 mu'sn (5) McConnelbdirtisi hiperidnezi diyastaik kolaps (nadir darak S0V
(6) Anocrmal dovar harsketeri (8) Akcigerutrasomnunda ) Hafif-orta TV (5} I'VK diatasyonu fnspiryumla
(7} Fonksiyvonel MY welveyaTyw ik nadr  artefakirskalp (F) 40-50 mmHg channda kollaps yolk)
B) Pik trikispit iz =3m's yetmeztig semptomian pumoner  hipertansivon 5} Inspinyum srasmnda T tan gegen
(@) Aocrt zaman iz inteprali < 15= onoceden  pulmoner alam artar, mitral kapakian gegen
(10) Diyastdilk disfonksiyon hipertansiyon varkinda alam azshr (shspinumda bersi)
(EfA=2+DF =150 men ywikssk =60 mmHg) 7} Sil:Sl‘.-Eﬂ'I'i{ werkerde shepinyaumnda
ln Tt artsfakis alam artar.

Samnakt ajaniarm llsmrm de derinden  stdenabir

Biitian <o parametrederi kinmik durwm ve kardivosodunum destek seviyesine 20re yorumaanmalhchr . Yalnzamanda kalipcerrahns gednms hastakarda bu aesliidder olmayalsbilir . Solhenuam e
destsen buisiar  positi basnch ventbasyon e tersine doner_

IVEF: =0l ventrikid =jsisivon frabsivons Ecerben mitral alom ez 270 erkeEn divesmdike mitral anvider hes Acpulmeoner ters alom sSiresi; Ar A deisgamn sivesi; SlAc-sol st Sh-sol
sistol sonu hacm; IDZ ~deselerasyon zamam; MR- inferior vena bevas TH: trikispit kapak T - trikispit yetmmesis
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Acilde Ekokardiyografi (Ga ve Dispne)

Akut gogiis agrisi ve dispne varliginda

= Akut miyokardiyal iskemi veya enfarkt

= Akut aort disseksiyonu TTE findings associated with aortic dissection
= Perikardiyal eflizyon / Tamponad |Eadiiuiuig

» Enlarged aortic root (>3.5 cm at annulus or

n Pulmoner em bOl] sino-tubular junction)

= Presence of pericardial effusion

» Infero-posterior wall motion abnormality (RCA
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Acilde Ekokardiyografi (GA ve Dispne)

@ European Heart Jourrel- Cardiovascular maging(2015) 16, 119-146
soowrror  doi10.109 ehiciljeu210

SOCIETY OF
CARBICLOGY®

Akut kardiyovaskiiler bakimda ekokardiyografinin
kullanimi: Avrupa Kardiyovaskiiler Goriintiileme

U+’ *

Birligi ile Akut Kardiyovaskiiler Bakim Birligi'nin
onerileri

Patrizio Lancellotti”, Susanna Price?, Thor Edvardsen®, Bernard Cosyns*,
Aleksandar N. Neskovic?, Raluca Dulgheru', Frank A. Flachskampft,
Christian Hassager’, Agnes Pasquet®, Luna Gargani’, Maurizio Galderisi'?,
Nuno Cardim", Kristina H. Haugaa®, Arnaud Ancion', Jose-LuisZamorano'?,
Erwan Donal'?, Hector Bueno', Gilbert Habib'®

Akut gogus agnsi olan hastada ekokardiyografi
onerileri

Oneriler:

(1) Tamsal EKG buleulan olmayan, troponinseviyelen nommal akut
g68ls afna ile gelen hastada alut miyokart iskemisi siiphes
durumunda ve ain sresnda  ekolardivosrafi - vamlabiivorsa;

{2) Altta yatan kalp hastahd (kapak, perikart veya primer miyokart
hastah@) bulunan hastalarda alait gbsiis afnamn
dederlendirimes;

i3] Basit medikal tedadye yamt vermeyen hemodinamik dengesiik
ve gidiis adn=m olan hastamin degerlendirilmes;

i4) Akut aortik sendrom, miyolardit, perikardit veya pulmoner
emboll stiphesi olan hastalarda gdiis a@nemn  degerlendirilmesi.

Onermevenler:

(1) Kardiyak nedentiolmadd bell olan gtgiis afne durumlannda

{2) Miyolkardiyal iskem veya enfarkiils tams almsg gf8is ainm devam
eden hastalarda

Mot: TTE e=r tam koyduruou defise TOE endile dabiir.
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Acilde Ekokardiyografi (AMI)

= Duvar kalinlig1 anormallikleri

= Rupture interventrikuler septum, sol ventrikul serbest duvar
veya papiller kas hareket kusuru bulunmasi

= Sol ventrikul sistolik ve diastolik fonksiyonlar gozle
» Kardiyak dolum basinclari olcumu

* Pulmoner basin¢ tahmini
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LV sistolik fonksiyonu

Eye Balling Technique!!! (Goz asinaligi)

« Orantisal kisalma kusuru T A
« Atim Hacmi tahmini

e Serbest duvar hareket kusuru
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RV sistolik yuklenme

= Ekokardiyografik bulgular:

TREADMILL
NTHI General

6/d8 11/=1/1/4

= Dilate pulmoner arter, RV ve RA

= Hipokinetik RV \ P

= Sistolik septal dizlesme (D bulgusu)
= (RV > LV’iin 2/3)

» Trikuspid kapak hareket bozuklugu

= Belirgin sol kalp anormalligi yoklugu
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Suspected dissection Echocardiography in the emergency assessment
of acute aortic syndromes

_ European Joumal of Echocardiography (2009) 10, i31-i39

. . ] 3 T False Lumen
High-risk features No high-risk features 0\’ :
e Pericardial effusion No aortic dissection ‘: '
e RWMA ey True Lumen
« Dilated root ’/
e AR / I
\ \ 4
’ ’v-’ \
or __confirmed dissection \ =%\ * \ :
= TEE or CT or MRI / TN Y k
i e Availability o
e Expertise { i g
Transfer to C-T unit » Haemodynamic stability Py, /
e Monitoring/critical care
e Coronary angiography Z
e Abdominal pathology -
"
TEE in CCU or cardiac OR
Type A dissection or IMH
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Acilde Ekokardiyografi (perikardit)

Perikart hastahg stiphesi olan hastalarda
ekokardiyografi onerileri

Orerier:

. »

(1) Effiizyon, konstriksiyon veya effiisiv konstriktif siireg dahil \
perikart hastaid siiphesi obn hastalar; : 04

(2) Akut miyokart infarktisiinde gefisen, devam eden g5l adn, . b
hipotansiyon ve bulanti semptomiarnin estik ettidi perikart .
sirfinme sesi; 4‘

(3) Periart boskuna kanama siiphesi olan hastalar (travma, -_
perforasyon gibi);

(4) Periardiyosenteze rehberfik ve takibinde.

vrusar ooy 0 S - = s O | SRRSE | snesseney
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Acilde Ekokardiyografi (pulmoner emboli)

@ European Heart Jourrel- Cardiovascular maging(2015) 16, 119-146
soowrror  doi10.109 ehiciljeu210
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Akut kardiyovaskiiler bakimda ekokardiyografinin
kullanimi: Avrupa Kardiyovaskiiler Goriintiileme

U+’ *

Birligi ile Akut Kardiyovaskiiler Bakim Birligi'nin
onerileri

Patrizio Lancellotti”, Susanna Price?, Thor Edvardsen®, Bernard Cosyns*,
Aleksandar N. Neskovic?, Raluca Dulgheru', Frank A. Flachskampft,
Christian Hassager’, Agnes Pasquet®, Luna Gargani’, Maurizio Galderisi'?,
Nuno Cardim", Kristina H. Haugaa®, Arnaud Ancion', Jose-LuisZamorano'?,
Erwan Donal'?, Hector Bueno', Gilbert Habib'®

Pulmoner emboli siiphesi olan veya tamis1almis
hastalarda ekokardiyografi onerileri

Oneriler:

(1) Sok veya hipotansiyon varb@nda yliksek: riskdi pulmoner emboli
siiphesi olan hastalarda ve BT hemen cekilemniyorsa (*);

(2) Tiim Kiindk ve aboratuvar verileri kuskulu oldudunda, dispnenin
kardiyak ve nonkardivak nedenini ayirt etmels icin;

(3) Orta riskli puimoner emboli hastasinda tedavi secenelderini
befirfernelc icin.

Yapiimas makawl:

(1) Pulmoner emboliyi ve sad atriyum veya sad ventrikill veya ana
pulmoner arter dallanndaki sopheli pihtny arastimnalkc icing

(2) Yiiksek riskli olrmayan pulmoner embolide risk smflamast yapmak
icin.

Oreriimeyen:

(1) Hemodinamik olarak stabil, normotansif hastada pulmoner
emboli stiphesi varsa elelctif tam amach.

*TTE tamisal olmadiginda TOE gerekdi olabilir, sedasyon e ok kitii sonudu
dekormpansasyon  olusabilir,
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Acilde Ekokardiyografi (akut Dispne)

Akut dispneile gelen hastadaekokardiyografi
onerileri

Onerilir:

(1) Dispnesi olan hastada etiyolojiye yonelik yapilan klinik ve
laboratuvar testleriyle yeterli sonuc alinamadiginda nedenin
kardiyak- nonkardiyak aynmimn yapilmasinda

(2) Kalp yetmezligi klinik stiphesi olan hastada SV boyutlan ve
islevinin hesaplanmasinda

(3) Mekanik ventilasyondan ayimmadaki basansizbgin nedenini
arastirmada yardimei

Onerilmeyen:

(1) Nefes darlig olan hastada nedenin kardiyak nedenli olmadh@
asikarsa

N ot: TTE tamsal degilse TOE endikedir.

Figure 1: Clinical Assessment in Acute Heart
Failure — Examination

Third heart sound
Prevalence 11-41%
Sensitivity 13%

Jugular venous distension Specificity 99 %

Prevalence 39-52 %

Sensitiviy  39%

Specificity 78%
% %

Haemodynamic disturbance =

SBP < 90 mmHg 5-10%

SBP 90-140 mmHg 42-46 %

SBP > 140 mmHg 44-50 %
Peripheral oedema
Prevalence 27-68%
Sensitivity 51%
Specificity 76% / ‘ \

l

Pulmonary crepitations
Prevalence  64-71%
Sensitivity 60 %
Specificity 78%

SBP = systolic blood pressure,
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Acilde Ekokardiyografi (Gsgis Travmas)

Siipheli akut travmaya bagh aort hasariolan

> Kard]yak yap] lar]n rupturu hastalarda ekokardiyografi dnerileri
= (Kapaklar ve miyokard) Grerter:

(1) Slipheli akut travmaya bagh aort hasan hastdannda tanmy
dogrulamak igin ik Snerilen tam yontermlerinden bir TOE dir.
. . .o (Pratikte, bircok travma merkezinde, hizh travma BT protokdleri
u M] yo ka rd ]ya l ko n t u Zyo n ilk goriintlileme yontem dlarak kulanir)

(2) Cerrahi veanestez karalanna klavuzluk etmek igin intraoperatif

= (Sag yap1—>0n yiiz bolgesel duvar hareket kusuru) TOE aner

Onerilmeyenler: .
(1) Servikd omurga kainkan dan hastdarda TOE grecel darak
kontraendikedir.

» Perikardiyal efuzyon

= Aort rupturu veya intimal yirtik
= (TEE kontraendike degilse kullanilabilir)

= Rupture koroner sinus
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Acilde Ekokardiyografi (Hacim Durumu)

= Hipovolemi/sepsise bagli hipotansif veya dolasim sokunda,
= [VC cap1 - Santral Venoz Basinc icin iyi bir belirtec,
= SVC/IVC capinin solunum ile degisimi - sivi cevabi tahmini,

= Aortik kan akiminin solunum ile degisimi = sivi destegine
cevap verenleri vermeyenlerden ayirabilir
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RUSH protokolii

Rapid Ultrasound for Shock and Hypotension

5 Basamakl gortntileme

H — Heart (parasternal ve dort cember) 12

I — IVC (volim durumu) 3

M — Morison posu ve plevral alan (FAST) 456

A — Aort Anevrizmasi (riptiir) 7
P — Pnémotoraks (E-FAST) 3-9

Hipovolemik (Hemoraji / Yetersiz sivi aimi--sm kayb1)
Kardiyojenik (AMI)

Distrubitif (Anaflaktik / Septik / Norojenik)
Obstruktif (Tamponad / Tansiyon Pntx / PTE)
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Acilde Ekokardiyografi (Hacim Durumu)

f:u[‘ié ' ' [
1 Veine Cave inf. Exp. 1.2 am I Soktaki hastada ekokardiyografi
onerileri
: Onerilr

—_——— e = (1) Kardiyak veya kardiyak olmayan etiyolojiyi belirleyerek,

s _‘i"*_* S hipotansiyon veya sokun nedenininayinc tamsinda

B e e . AU (1) Kardiyojenik sokun farkh kardiyak nedenlerinin aynminda

-3 EXPIRATION INSPIRATION v . ve endike oldugunda cerrahi girisim dakl, uygun tedaviye
yon vermede
i i e S ’i‘ 13& Not: TTE tamsal olmachginda TOE endikedir

IVC msplrasyon s1rasmda kollabe olur
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Ventilator bagli hastanin IVC capi
olcumd ile hacim degerlendirmesi

L

s

»_ 10
e e e e AT - '}}R :
i =
IVC size (cm) Respiratory CVYP (cm) =
—=1 L5 Total collapse 0-5 50 mmys kil

1.52.5 > 50% collapse 5-10

Kollapsibilite indeksi!!!
1.52.5 < 50% collapse 11-15 IVC g:apl de§i§imi 9 TTE
>25 < 50% collapse 16-20 SVC gapl de§i§imi 9 TEE
>25 Aortik kan akimi degisimi - prognoz belirteci
%%%%%%%%W ’ 100
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Acilde Ekokardiyografi (Egitim)

Kardiyolog ya da degil egitim ayni!!!

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

Her bir baslik

icinen az 50

Level of Profile of individual Minimal number Achieved level of Level of Additional
competence in performing of examinations  expertise according competence to be education/training
emergency emergency performed to to EAE achieved requirements dOku mente Usg
echocardiography echocardiography become recommendations according to ESC
t:ompe(:entb Core Curriculum®

Independent operator  Cardiologists (completed 350 (TTE) Basic echocardiography e Level lll in general Highly recommended

training according to adult TTE e 150 emergency cases

ESC Core Curriculum e Llevel Il in TEE interpreted/reported

requirements for e Level | in stress

general training for echocardiography

cardiologists)

Non-cardiologists® 350° (TTE) Basic echocardiography e Level lllin general Mandatory

(completed training in
their own spedialties,
but not in cardiology)

adult TTE

e Level Il in TEE

e Level | in stress
echocardiography

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

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

Toplamda 150
acil USG
uygulamasi
gerekli

TH

INTERNATIONAL
CRITICAL CARE AND

EMERGENCY
MEDICII;‘F
CONGRESS

TH
INTERCONTINENTAL

RGENCY
MEDICIN
CONGRESS




Acilde EkOkardiyOgraﬁ (Egitim/Takim calismasi)
Kardiyolog ya da degil egitim ayni!!!

« Eye Balling Technique (ayrintili olcum yoktur)
e Takim calismasi nihai tani icin gereklidir

isual Estimation of Bedside Echocardiographic kjection Team Work copee

«Ging FoC6 (HUD)
' " / K
Fraction by Emergency Physicians / \
ICLHCY:U doctor ECH}Jexpert
| /
Erden E, Unlier MD* *[zmir Katip Celebi Universty Atatirk Research and Training Hospial, Turkey \"Mtewenm /
Arif Karagoz, MD* "Kartal Lt Kirdar Research and Training Hospital Turkey Omiglogist
Ha|dun Ako@lu’ MD1 Patient should be referred for comprehensive ECHO

whenever FoCUS findings are insufficient
for the immediate patient management !

Serdar Bayata, MD'
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Acilde Ekokardiyografi

Transtorasik veya Transozefageal Ekokardiografi ?

= TTE uygulanabilirligi, cok yonlulugu ve tolere
edllert])'l}l'rllgl yonunden TEE’ye gore ilk
terci

= TEE operasyon doneminde dolasim yetmezligi
yonetiminde kullanilabilir.

= TEE, TTE goruntusunun yetersiz oldugu
ventilator bagimli, KOAH ve obez hastalarda

| Doclor places TEE probe
J into mouth and down esophagus

" Echocardiogram

Hean
/entricles

Transesophageal LEAs ‘ trium \\\M*\ ‘
echocardiography \ | il = ‘@‘\

(TEE) probe .

in esophagus .

(probe can also

be placed n

the stomach)

Sound waves
create pictures
of the heart

Stomach

Patient lies f
on bed on left side

kullanilabilir.
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Son Soz (Akilda Kalacaklar)

1. Ekokardiyografik degerlendirme acil servislerde, aortik
patoloji, pulmoner emboli, miyokardiyal iskemi ve
komplikasyonlarinin tanisi ile aciklanamayan hipotansiyon
yonetiminde etkindir

2. Ekokardiyografi kritik bakim gerektiren hallerde hastalarin
solunum ve dolasim yetmezliginin tanisinin belirlenmesinde
onemli bir tan1 aracidir.

3. Hemodinamik monitor ile birlikte acil kliniklerinde dogru
tanm koymada ekokardiyografi onemli bir yardimcidr.

4. Hekimlerin egitimi ile guinluk pratik uygulama ve tecriibe

tanisal dogrulukta en belirleyici parametredir.
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