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Full range of
cardiac diagnosis
& complete
hemodynamic evaluation

TRAINED OPERATORS

Detect gross valvular dysfunction
Assessment of fluid responsiveness TRAINING IN PROGRESS
Measure CO & sPAP & detection of ACP
Quantitative LV function assessment (EF)

Detect large pericardial effusion

Recognise marked RV dilatation MINIMALLY TRAINED
Measure Inferior Vena Cava diameter OPERATORS

Recognise severely abnormal LV contractility

Fig. 1 The “pyramid” of echocardiography skills in the intensive
care unit (ICU). At the fop are trained operators who have gone
through formal training and board certification. They are in charge
of teaching all other ICU physicians, especially those who are
minimally trained to obtain “vital” information (base of the pyra-
mid). In the middle are the physicians who are in the process of
preparing their echocardiography certification and who are usually
able to acquire additional relevant information using echocardiog-
raphy. (CO cardiac output, PAP systolic pulmonary artery pressure,
ACP acute cor pulmonale, LV left ventricle, EF ejection fraction)
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Anaesthesiology (ESA); European Society of Intensive
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(SRLF); Society of Critical Care Medicine (SCCM).
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* H Baotkn nxwkapdloypadia Kol N YEVIKN
vrtepnxoypadia Oa mpeMeL va lval
UTTOXPEWTLKO LLEPOC TNC EkTAldEVONC TOU
KaBe evtatikoAoyou

H npoxwpnuevn nxwkopdloypadia ival
TPOCLLPETLKN CUVIOTWOO TNC EKTTALOELONC TOU
EVTOTLKOAOYOU
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Credentialing in Critical Care Ultrasound with Focused Cardiac
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ATIOVTNON OE TIEPLOPLOUEVO OPLOUO KALVLKWV
EPWTNOEWV TOU EVTATIKOAOYOU

[ToLoTLKN EKTLUNON
[TPOCOAVATOALOMEVN OTO OTOXO

Mropet va emavaAndOel LETA CUYKEKPLUEVN
Bepamevutikn napepBaon

[MpOKPLVEL TNV ELOLKOTNTA EVOVTL TNG EvalocOnoiag

2lyoupa eupnuata odnyouv og aAlayn otnv
QVTLMETWTTILON TOU aoBevn

ABEPala evpnuata xpetaloviol cupPoAn edLKoU
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Epunvela tng elkovac, KAVIKEC EPAPUOYEC Kall
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Avoyvwplon tTng umepBaong twv oplwv oe
TEXVLKO EMLITESO KOl OE EPUNVELA TWV ELKOVWV




* MopaoTEPVIKA KOTA TOV
EMUAKN Agova TNC
OLPLOTEPNC KOLALOLC

05,/04/2007 08:18:10




05,/04/2007 08:30:29

* MopaoTEPVIKA KOTA TOV
BpoxvL aova tnC

OLPLOTEPNC KOLALOLC




05,/04/2007 08:38:11

 Kopudaia tecoapwv
KOLAOTATWYV




05 /04/2007 09:00:25

* Yrnoéidpoeldikn tecoapwv
KOLAOTATWYV




05,/04/2007 09:01:42

* Yroéidpoeldikn Katw
koiAnc pAEBac




2UVNOELC EVOELEELC TNC HEAETNC

Alpoduvapulkn aotaBela / kotamAnéia

Kapdlokn avakornn

AVETILTUXNC atoKpLlon otnv Beparmeutikn
nopepfaon
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2UVOALKO PeyeBOG Kal cUOTOALKN armodoaon apLoTEPNG
KOLALOLC

Opoloyevnic/ovouoLloYEVAC CUOTOATIKOTNTA QPLOTEPNC
KOLALOLC

> UVOALKO pEYEDOC Kal cUOTOATIKOTNTO OEELAC KOLALAG

Avoyvwplon tepkapdLoknc cuAAoync Ko
ETUMWLLATIOOU

MeyeBoc katw KolAnc pAEBOC KAl OVOTTVEVOTLKN
Sdlakvpavon

Avoayvwplon tnc coBapnc PaABLOKAC VETIAPKELOC UE
eyxpwpo Doppler
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OMoLoYEVC CUGTOALKN Etepoyevnc Statapoxn tng
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Table 1 Ten conditions potentially affecting inferior vena cava (IVC) ultrasound reliability in predicting fluid responsive-

ness (FR)

Ventilator settings

Patient’s inspiratory efforts

Lung hyperinflation

Cardiac conditions impeding
venous returm

Increased abdominal pressure

Other factors

1. Mechanical ventilation with high
PEEP and/or low tidal volumes

2. Assisted ventilation modalities, NIV,
CPAP

3. Varying respiratory pattern
in spontanecus breathing

4. Asthma/COPD exacerbation

5. Chronic RV dysfunction, severe TR

6. RV myocardial infarction

7. Cardiac tamponade

8. Intra-abdaminal hypertension

9, Local mechanical factors

10. Patients with pranounced IVC
inspiratory lateral displacement

Larger IVC size, potentially with
systemic venous congestion and low
respiratory variations, but coexisting
with FR

Spontaneous breathing activity makes
IVC variation unpredictable

Significant inspiratory effort, producing
markedly negative intrathoracic pres-
sures may induce WCc in absence
of FR

Shallow breathing, with small intratho-
racic pressure changes, may induce
absence of WCc in presence of FR

Lung hyperinflation and auto-PEEP
simultaneously reduce venous return
and induce IVC distension: this may
mimic absence of FR

Forced expiration ("abdominal breath-
ing"causing expiratory collapse) may
rairmic VCe

Chronic enlargement of MC and
reduced IWCc may erroneously rule
out FR

RV dilatation and systemic venous
congestion (large WC) may be associ-
ated with FR

Marked venaus return hindrance:
fluid challenge may be a beneficial
haemadynamic intervention despite
VC plethora

Smaller WC size, VCd or WCe abolition

([depending on type respiration/ven-
tilation mode)

Venous return hindrance, IVC dilatation
(stenosis, thrombosis)

IVC compression (masses)

Hindrance to IVC size change (ECMO
cannulae, cava filters)

Migration of IVC imaging plane, false
inspiratory size reduction

FN

FP and FN

FP

FN

FN

PP

FN

FN

FN

FP and FN

FN

FP
FN

FP

VC inferior vena cava, RV right ventricle, PEEP positive end-expiratory pressure, MY non-invasive ventilation, CPAP continuous positive alrway pressure, IVCe IVC
collapsibility, VCd IVC distensibility, COPD chronic obstructive pulmonary disease, TR tricuspid requrgitation, ECMO extracorporeal membrane oxygenation, FN false
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Limited value of end-expiratory e
inferior vena cava diameter to predict fluid
responsiveness impact of intra-abdominal

pressure

Antoine Vieillard-Baron'*?", Bruno Evrard*?, Xavier Repessé', Julien Maizel®, Christophe Jacob’,
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Conclusions: Measurement of IVCg in ventilated patients is moderately feasible and poorly predicts FR, with IAP act-
ing as a confounding factor. IVCg: might add some value to guide fluid therapy but should not be used alone for fluid

prediction purposes.
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Fig. 1 Distribution of the end-expiratory inferior vena cava diameter measured in fluid responders and in non-responders. a Distribution in the

overall population according to the different threshold values (dotted lines), as reported in the results. b Distribution according to the response to

fluids (responders, green line; non-responders, blue line)

L




~ o |
1gg— .....: | | ’:...l.
L e R
i _®4 [
+————————t e e L
75 - | ° |
| . |
| o
g | o
§50- | I
| |
| o |
25 | ., |
| |
. *d.
ol escesstect | feeens
0 8 10 13 25 2728

Inferior vena cava diameter (mm)

Fig. 2 Specificity of end-expiratory inferior vena cava diameter to
predict fluid responsiveness (black circles) and the absence of fluid
responsiveness (gray circles). Pre-determined thresholds of interest

(targeted specificity of 80, 90 and 95% for both outcomes) are plotted

vy




[Tw¢ YTTOPEI VA TO ETTITUXEI?

Intensive Care Med (2011) 37:1077-1083
DOI 10.1007/s00134-011-2246-9 EXPERT PANEL

xpert Round TaBle International expert statement on training
standards for critical care ultrasonography

I. How to achieve competence in general critical care
ullrasonessapity
<”rH:Tw to achieve competence in basic critical care

~cchocardiography

3. How to acheve tommeterrcenradvanced critical care
echocardiography

4. How to deliver teaching and how to organize
certification
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O emBAETTWYV BERAIWVEI TNV IKAVOTNTA
OTNV TTPOKTIKN EKTTAIOEUON

Agv avaPEVETAI O KABE EKTTAIOEUOMEVOC VA
£CETAOEI OAA TA KAIVIKA oUVOpOUQ
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Paul Mayo Dessap Myths about critical care echocardiography:
Antoine Vieillard-Baron the ten false beliefs that intensivists should
understand

Fig. 1 The ten positive,

negative and “neutral™ issues

regarding critical care

echocardiography (CCE). TEE

transesophageal

echocardiography /

* Competence in CCE is not easy to
achieve

* Academic support for CCE is not
widespread

* There are medico-legal issues
related to CCE

* CCE does not always have to be comprehensive

* CCE and cardiology type echocardiography are
complementary

* Competence in TEE is part of advanced CCE
* CCE has not been demonstrated to alter mortality




