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Echokardiografie
Transtorakalni - TTE Transesofagealni -TEE
= Neinvazivni = U ventilovanych pacient(
= Nektere lepsi projekce = Specialni indikace

= Zakladni vysetreni = Leh&i provedeni

vi v iy = Moznost volnych rukou
= Horsi vysetfitelnost

= uventilovanych pacientd (CHOPN) = Vetsinou lepsi rozliseni
= Po hrudnik operaci
= KPR = Invazivni

= Nutna spoluprace nebo sedace
pacienta
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Podminky limitujici TTE vySetreni oo

= Mechanicka ventilace
= PEEP
= Spatné pohledové okno
= Chirurgické kryti nebo drény
= Hrudni nebo horni bfisni incize
= Pneumotorax, pneumoperikard, podkozni emfyzém
= Nemoznost napolohovat pacienta
= QObezita
= Nespoluprace pacienta
= Tézka CHOPN

Nemoznost dosahnout dostatecného transtorakalniho zobrazeni
je jednou ze zasadnich indikaci k TEE
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Indikace k TEE na ICU v roce 1994 e moToL

Podezreni na endokarditis 33 (29%)
Aortdlni disekce 25 (22%)
Embolizacni zdroj 19 (17%)
Hemodynamicka nestabilita 15 (13%)
Razné 21 (19%)
Hodnoceni protetickych chlopni 8

Podezreni na zkrat pri hypoxii
Omezené TTE vysetreni
Sledovani endokarditidy

Susp. plicni embolizace

R NN W W W

Susp. mediastinalni proces

Mitralni regurgitace po AVR
Chemzbraun A. Clinical Cardiology 1994 _




Indikace u kriticky nemocnych— Class | e moToL

= Kriticky nemocni
= Hemodynamicky nestabilni pacient
= Podezreni na aortalni disekci
= Kriticky zranéni
= Tezka tupa nebo penetrujici poraneni s podezrenim na perikardialni
efuzi nebo tamponadu

= Mechanicky ventilovani pacienti s polytraumatem nebo poranénim
hrudniku

= Podezreni na chlopenni vadu nebo onemocnéeni myokardu u
trauma pacientu

= Hemodynamicky nestabilni polytraumatizovany pacient bez
zfejmého traumatu hrudniku, ale s mechanismem drazu
naznacujicim mozné poranéni

= RozSirené mediastinum s podezrenim na poranéni aorty
= Potencionalni poraneni pfi zavadeni katetru, stimulacnich elektrod

nebo pri perikardiocentéze
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Indikace k TEE na ICU v roce 2022 e moToL

= Hodnoceni hemodynamiky
= Zhodnoceni intravaskularni naplné
= Zhodnoceni funkce myokardu — pravé a levé komory

= 7Znamé nebo suspektni trauma hrudniku

= Podezreni na plicni embolii

= Podezreni na infek¢ni endokarditidu

= Podezreni na nemoc perikardu (tamponadu)

= Podezreni na chlopenni vadu

= Dysfunkce chlopennich nahrad

= KPR

= Zavadeni ECMO

= Hypoxemie s podezrenim na intrakardialni zkrat
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TEE za resuscitace .

= Neni interference s pfimou srdeCni masazi
» Moznost kontinualniho hodnoceni
= Uginnosti masaze
» Vlastni srdecCni aktivity
= Pohybu chlopni
= PInéni srdec¢nich oddill
= Dg. chlopennich vad
» Moznost uvolnéni rukou
*= VyloucCeni odstranitelnych priCin srdecCni
zastavy
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Physiology of blood flow during
cardiopulmonary resuscitation. A
transesophageal echocardiographic

study.
R F Redberg, K J Tucker, T J Cohemn, J P Dutton, M L Callaham and
N B Schiller

= Circulation - 1 August 1993

= 20 pacientt
» Moznost a prospésnost TEE u KPR




The Usefulness of Transesophageal Echocardiography During)
Intraoperative Cardiac Arrest in Noncardiac Surgery o

Stavros G. Memtsoudis, MD, PhD, Peter Rosenberger, MD, Michaela Loffler,

Holger K. Eltzschig, MD, Annette Mizuguchi, MD, PhD, Stanton K. Shernan, MD,
and John A. Fox, MD
Department of Anesthesiology, Perioperative and Pain Medicine, Brigham and Women's Hospital, Harvard Medical

School, Boston, Massachusetts; Department of Anesthesiology and Intensive Care Medicne, Tiibingen University
Hospital, Tabingen, Germany

Anesthesia & Analgesia: June 2006 - Volume 102 - Issue 6 - p 1653-1657

Patient # TEE Finding TEE in Addition to CPR Operation  Hospital
1 Normal Biventricular Function, Yes Fluid Resuscitation Yes Yes
Hypovolemia
2 Absent Cardiac Contraction No CFR No No
3 Large PE, RV Distension, Severe TR Yes ¢ Embolectomy Yes No
] RA Thrombus, Hypovolemic LV Yes Pulmonary Embolectomy Yes No
5 LY RWMA, Normal RV Function Yes Emergency CABG Yes Y=
6 Normal TEE Mo Cardiopulmonary Bypass Yes Yes
7 Decreased Biventricular Function No Open Heart CFR No No
8 LV Thrombus, Ascending Aortic Yes Thrombectomy No No
Thrombus
9 Pericardial Tamponade, RV Rupture Yes RY Repair Yes Yes
10 RV Dysfunction/Enlargement, Intra- Yes CFR Yes No
atrial Bowing
11 SVC Thrombus, RV Dysfunction/ Yes Pulmonary Embolectomy No No
Enlargement
12 LV EWMA, RV RWMA Yes CABG Yes No
13 Septal RWMA Yes CABG Yes Yes
14 Biventricular RWMA Yes [ABP Placement Yes Yes
15 Global H inesi No [notropic Support Yes No
16 R PA Thrombus, Severe RV Yes Pulmonary Yes No
17 mu. Normal Biventricular Yes Fluid Resuscitation No No
18 Severe Biventricular Yes CFR Yes No
e Dysfunction,
19 LV RWMA Yes Yes Yes
20 Pericardial T Yes No No
¥ | Dilated PA T~ Yes No No
2 RV Dilatation; RV Dysfunction Yes No No
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Kontrola zavedeni vodice
= Descendentni aorta
= Dolni duta zila
= Horni duta zila

Poloha venoznich kanyl

Smér proudu z navratové
kanyly - lumen




Plicni embolie

Dilatace pravé komory a siné
Dilatace dolni duté zily

Nova trikuspidalni regurgitace
Trombus v plicnici

PAT T: 37.8C
TEE d: & 1L
3 +E 1g&
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Greenlane T
16210

MI 0.6

s 0.2

E3 Gn 29
232dB/C3
E/2/0
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Lokalizovany perikardialni vypotek PN MoTOL
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Lokalizovana tamponada

= Po kardiochirurgickych
vykonech nebo vykonech s
otevrenim perikardu (LT,
plicni Tu)

= Na TTE zvlasté po operacich
obtizné vysetritelné













Diagnostika chlopennich vad - ®
Infekcni endokarditida

» TEE detailngjsi
zobrazeni chlopni a
jejich patologii




Disekce aorty

Rozliseni disekce typu A, B
Pritomnost intimalniho flapu

Moznost zobrazit entry do
disekce

Nova aortalni regurgitace

Perikardialni
vypotek/tamponada

/07007 FN Motol TIS 0,3 19:04:54 IEE 1: 38,2 °C s
Pat. T: 37,0 °C 9 +57 E: 133 180 . I
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Intimalni flap v descendentni Ao ®
intramuralni hematom

TIiS 0,1 19:05:24

Pat. T: 37,0 °C
TEE T: 38,5 °C

0 94 180
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Pacient s traumatem F moTOL
Hodnoceni volemie, 0o _
hemodynamickych Prehrat po..— Sdil
parametrU

Kontuze myokardu
Akutni ruptura zavésného
aparatu mitralni chlopné

Poranéni aorty —
intramuralni hematom,
disekce, transekce aorty
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CZK .

Poloha vodice
Konec katetru , orenine

Tvorba trombu na konci
katetru
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oral: dental /
. 3 W'i‘ \' < lip trauma
oropharyngeal o
laceration, ‘ TEE probe
perforation

laryngeal: vocal cord trauma,
airway compression,
tracheal intubation

LG D i

gastric: laceration,
perforation,
bleeding




Risk of Gastric or Esophageal Perforation

0%

<0.01%
(1 patient)

0.01%
(1 patient)

0.3%
(2 patients)

Study

Population

Chan et al.®®

Colreavy et al.®

Daniel et al.*®

Hogue et al.™

Hulyalkar and Ayd=’

Kalmeyer et al.*®

Khandheria et al *®

Lennon et al. >

Min et a.*!

Owall et al.*®

Poelaert ef al.%°
Rousou et al.*

1,700 ambulatory patients

255 critically ill patients
10,419 conscious/sedated patients

869 cardiac surgical patients

Cardiac surgical patients

7,200 cardiac surgical patients
7.134 conscious/sedated patients

516 cardiac surgical patients

10,000 conscious/sedated patients

57 cardiac surgical patients
108 critically ill patients
838 cardiac surgical patients




Kontroverze okolo TEE

Nedostupnost TEE sondy?

Draha sonda, ale levné provedeni
Slozité se naucit ?? — jisté ne

Stoji to za to ?7? — jisté ano
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Indications, Clinical Impact,

and Complications of Critical Care
Transesophageal Echocardiography:
A Scoping Review

Ross Pra.ger' =, Joshua andridgei, Michael Pratte?, Jason Cheng',
Matthew DF Mcinnes*?, and Robert Arntfield' [

Jourmal of Inpensive Care MMedicine

1-28

2 The Auchon(s) 2022

= ﬂ

Asrvicla mum guidelines:
pub.comdjourmals-permissions

DOl 1001 I FHOEESDEEE2T ] ) I534E

Jurnals. sagepubocomibfiomaeic

SSAGE

108 studii
Celkovy pocet pacientti 6739
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Moznosti vzdelavani FN MoTOL

= EDEC - The European Diploma in Echocardiography
= Akreditace v echokardiografii kriticky nemocnych
= Kombinace transtorakalni a jicnové echokardiografie
= 40 hodin edukaénich kdrzu, logbook (100 TTE a 35 TEE vySetfeni)
= Slozeni MCQ testu, videotestu a praktické zkousky na trenazéru

http://www.esicm.org/education/edec

= EACVI/EACTAIC exam in TOE

= Akreditace v echokardiografii
= Teoreticka ¢ast (50 otazek video + 75 otazek teorie)
= Prakticka ¢ast — logbook 125 klinickych pfipadu (75)

https.//www.escardio.org/Education/Career-
Development/Certification/Adult-Transoesophageal-Echo
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