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Gabriele Via, M.D.

Fondazione IRCCS Policlinico San Matteo - Pavia
Università degli studi di Pavia, Italy 
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Florence Nightingale, Crimean War (Oct 1853 - Feb 1856)
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“The combination in one dedicated 
area of the hospital of:

• TRAINED STAFF - holistic 
approach, looking to detect, 
evaluate, integrate and develop a 
set of priorieties and objective of 
care for the patient; multidisciplinary 
team; high nurse/patient & 
physician/patient ratio 

• MONITORING & THERAPEUTIC 
DEVICES - full range, immediately 
availabile, scalable, tailored to 
patient needs”

Moreno RP, Singer B, Rhodes A. What is an ICU? 
MWV, Berlin 2010
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Pavia, December 2nd, 2009 - V-A ECMO, Cardiogenic Shock in Autoimmune Myocarditis
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DEVELOPING COUNTRIES
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REMOTE SETTINGS, BATTLE FIELDS, HUMANITARIAN MISSIONS
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MONITORING
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THE IDEAL MONITORING TOOL
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Low CO
Elevated 

PAOP & CVP
High PAP
High SVR

PAC

ECHO

AMI Decompensated DCM Acute AV Reguritation

Papillary Muscle 
Rupture

Localized LA 
Tamponade

MV Endocarditis

HEMODYNAMIC CATEGORIES vs  AETIOLOGY

B@C1(ADEFC>GD=H;1
I=?@1G>1-DGJ=>J13AH@>=KLA1M#NO
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EDV  
110  ml

EDV  
295  ml 

CO = 5,3 l/min    
(71 ml x 75 bpm)

A

CO = 5,2 l/min    
(73 ml x 72 bpm)

B

B@C1(ADEFC>GD=H;1
I=?@1G>1-DGJ=>J13AH@>=KLA1M$NO

CARDIAC “FUNCTIONAL RESERVE ESTIMATION”
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VENTRICULAR INTERDEPENDENCE

LV DIASTOLIC DYSFUNCTION LVOT OBSTRUCTION, inotropes excess

Severe IT, Intracardiac Shunts

B@C1(ADEFC>GD=H;1
I=?@1G>1-DGJ=>J13AH@>=KLA1M%NO

HIGH  PAOP,   N
O LV SYSTOLIC DYSFUNCTION

INACCURATE CO measurement
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90 100
100 91
93 92
90 90

100 75

77 81
95 93
94 96
94 97



Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

&'()'*+,-).+*/(011-213(&1-'4

!" &")%%%%%*%(#!%+!((&',%

#" !"#$%%*%%-!").&/0%1!/()0!+

$" (#!%-#2+&"&/'%%*%%!"#$%/--0$/"#%%($%

#!3$42'/3&"+

%" !5&4!'"!



Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

Volemia

Venous 
Capacitance

VENOUS 
RETURN 
(Preload)

HEART 
GLOBAL 

FUNCTION

CO
VASCULAR 

TONE 
(Afterload)

Tissue Perfusion

•   RV systolic function
•   LV systolic function
•  LV diastolic function

• Ventricular Interdependence
• Pericardium
• Valvular function

&'()Q1*1,&&/1-25-.(31=>?E1
'*+,-)6*5'48*+1/*3()/(05-)8).0
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• PERICARDIAL  DISEASE

• VALVULAR  DYSFUNCTION,                 
 HEART STRUCTURAL  ABNORMALITIES

• LV  GLOBAL  SYSTOLIC FUNCTION

• RV  GLOBAL  SYSTOLIC FUNCTION

• PAPs

• CO 

• PRELOAD  &  PRELOAD RESPONSIVENESS 

• LV FILLING PRESSURES

• LV  DIASTOLIC DYSFUNCTION

• AFTERLOAD   

&'()1(&<),02*<-'16*+-*R8&5
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• PERICARDIAL  DISEASE

• VALVULAR  DYSFUNCTION,                 
 HEART STRUCTURAL  ABNORMALITIES

• LV  GLOBAL  SYSTOLIC FUNCTION

• RV  GLOBAL  SYSTOLIC FUNCTION

• PAPs

• CO 

• PRELOAD  &  PRELOAD RESPONSIVENESS 

• LV FILLING PRESSURES

• LV  DIASTOLIC DYSFUNCTION

• AFTERLOAD   

&'()1(&<),02*<-'16*+-*R8&5
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861.SETGS15C;?ES=H1UL>H?=E>

FS (%) = 100  x ( LVEDD – LVESD )
LVEDD

FAC (%) = 100  x ( LVEDA – LVESA )
LVEDA

EF (%) = 100  x ( LVEDV – LVESV )
LVEDVLVEDD

LVESD

M-ModeEnd Diastole

End Systole

Fractional ShorteningFractional Area ChangeEjection Fraction
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Kaul S. Am Heart J 1984

TAPSE 
(M-Mode)

+61.SETGS15C;?ES=H1UL>H?=E>

RV Fractional Area 
Change (FAC)
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.5$(%5(&

VS

LVOT AO

LVOT 
AO

LA

LV

.5$(%"<>77%+8?A>:9D%/<89

X = +(0$O!%
5$.)3!

Feinberg MS. CHEST  1995              Darmon PL. ANESTHESIOLOGY 1994             Descorps-Declere A. INT CARE MED 1996
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RA

RV

PA

TR

CW Doppler TR Flow

Vmax

“Simplified 
Bernoulli 
Equation” grad =  4 V 2

PAPs =   grad RV - RA   + CVP

PAPs =  4  V max 2 + CVP

!"!#$%&'()%*%+,
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Adapted from: Vignon P. RÉANIMATION 2007

E

A

D
S

a

A’

S’

E’

Vp
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Cheung AT. ANESTHESIOLOGY 1994  -   Feissel M. CHEST 2001 - Leung JM, ANESTHESIOLOGY 1994
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Crystalloids 1,5 L 
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.31(*%#4%'53+'06%+%''#7+809%'#:@<=#AB-#7+,%)&9,03+'

NON  RESPONSIVE

FLUID  RESPONSIVE

Feissel M. CHEST 2001 - Vieillard-Baron A. INTENSIVE CARE MED 2004 - Barbier C. INTENSIVE CARE MED 2004
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.31(*%#4%'53+'06%+%''#7+809%'#:C<=#############################################################
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BASAL

SV 58 ml SV 77 ml

PLR

Lamia B. INT CARE MED 2007  –  Meizel J. INT CARE MED 2007

> 12%
!SV PLR
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HYPOVOLEMIA

VASODILATATION

Low ESA

Low ESA

Low EDA

Normal EDA

"G,%)13&8#:;<
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Hypotension

Vasodilation !

NO

RV  DILATION -                 
SYSTOLIC DYSFUNCTION ?

LV   SYSTOLIC DYSFUNCTION?              
DIASTOLIC DYSFUNCTION? 
VALVULAR DYSFUNCTION? 

NO

LOW  PRELOAD ,  
PRELOAD RESPONSIVENESS?

NO

“ Exclusion 
Criteria”

"G,%)13&8#:@<
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SAP 110/40, CVP 13, 
SVcO2 65%, Diuresis  
50 ml/h, Lactacidemia  

HEMODYNAMIC 
INSTABILITY

 SAP 80/40, CVP 11, 
SpO2 98%, SVcO2 58%, 
Oliguria, Lactacidemia  

t

1st TEE ASSESSMENT

SEPTIC 
SHOCK

Colloids 1500 ml

Nor 0.9 mcg/Kg/min

Cristalloids 1500 ml Colloids 500 ml

SAP 135/50, CVP 14, 
SVcO2 73%, Diuresis 
120 ml/h, No Lactates  

2nd TEE ASSESSMENT

Norepinephrine 0.9 mcg/Kg/min

3rd TEE ASSESSMENT

TEE in place

(ADEFC>GD=H13AH@>=KLAQ1X!"#$4&'/3&"+%%Y
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W. Dewards Deming                       
(1900-1993) 

physicist and quality improvement pioneer
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ACC/ASE/ACEP/ASNC/SCAI/SCCT/SCMR 2007                                                                  
Appropriateness Criteria for Transthoracic and Transesophageal Echocardiography
A Report of the ACC Foundation Quality Strategic Directions Committee Appropriateness Criteria Working Group, 
ASE, ACEP, ASNC, SCAI, SCCT, and the SCMR. Endorsed by the ACCP and the SCCM
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Vieillard-Baron A.  INTENSIVE CARE MED 2008
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Bossone E. Range and Prevalence of Cardiac Abnormalities in Patients Hospitalized in  a  
Medical ICU. CHEST 2002.
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"7'+&*2&,%"#$%*7,%W)2/-6*4%4&7.6(%)<%X6*0
% % %
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Bossone E. Range and Prevalence of Cardiac Abnormalities in Patients Hospitalized in  a  
Medical ICU. CHEST 2002.
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Tam J. What is the Real Clinical Utility of Echocardiography? A Prospective Observational Study. JASE 1999.
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% % % OR>KP%%=&,-'*4%6(&+*/&3;'%%
% % % LY>LP%%23+.-'*4%6(&+*/&3;'

Huettemann E. The Use and Safety of TEE in the general ICU: a mini-Review. 
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Orme RM. Impact of echocardiography on patient management in the
intensive care unit: an audit of district general hospital practice. BJA 2009
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Price S,  Via G,   Sloth E,  et al.  Echocardiography Practice, Training and Accreditation in the Intensive Care:  document for 
the World Interactive Network Focused on Critical UltraSound (WINFOCUS).  CARDIOVASC ULTRASOUND 2008

&'()1')</&3&2'&1=>1-'4
Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33



Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

3*[& 1()<& 1<&55*.&5

• May be more complex than prehosp/ED

• Can fully dysplay its monitoring/diagnostic capabilities  

• With other monitoring tools  / In isolation (scarce resources)

• Hemodynamic Approach

• May require longer training than Focused

• Should be done!

!"#$%&'%(#!%&")



Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

Florence Nightingale, Crimean War (Oct 1853 - Feb 1856)

-23&25-6&1'*+&
Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

!"#$%&'()%*+,#%,#$%&'-./



Thursday, April 28

Friday, April 29

Saturday, April 30

Sunday, May 1

Schedule At-A-Glance

33

Pavia, Italy - General ICU (Feb 2011)
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Gabriele Via, M.D.

Fondazione IRCCS Policlinico San Matteo - Pavia
Università degli studi di Pavia, Italy 
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