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Dov'e il problema?




What is the le
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Questions:

What is the left and right

ventricular function?

What is the fluid statuse

Is there any evidence of pericardial effusion
and cardiac tamponadee



LV / RV function?

!
. mg'LAE : e F U.0.CARDIOLOGIA-UTIC-OSP.S.BENEDETTO T. @ggr,r@ My/Lab Dott. Vito Maurizio Parato
QI0000,
iP5 em X e | ENDECHZORANENE OLORI, GIOVANNA, MAR 18 2013 20
PRC 7-3-8 PRS W P G MIN 0:00:00.22 B G 76% 0:00:00.44
PST 2 25 cm X¥ C TEI P 17 cm X¥ C
7-3-B PRS M PRC 9-2-B PRS 2
2 ST 1
A\ PAZIO
- CARDIO 1 PA230 \
e

=

= 3 “ -
‘. = - | | -

: \ S / § WM\[L,_Fﬁ > : B " — \ I ~
_vu‘o\"",“‘.(:y;,:').nh; . o i G e e . S LR

Normal LV dysfunction RV dysfunction
|




Paradigma del Cardiologo

ipotensione/instabilita+
disfunzione sistolica
(+severa)= INOTROPI
(+diuretici)



Questions:

What is the left and right venftricular
functione

What is the fluid status?

s there any evidence of pericardial
effusion and cardiac tamponade®e




COM'e IL PAZIENTE?

@ PIENO?

@ \uoTO?

@ ;PIENOZ-% VUOTO?




Il paziente che afferisce
al cardiologo= NON &
SEMPRE PIENOI!!!



Does patient require
fluid administratione
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INtensivist GLS (NnicE2013)

Algorithm 1: Assessment

Using an ABCDE (Airway, Breathing, Circulation, Disability, Exposure) approach, assess whether the patient is hypovolaemic and needs fluid resuscitation
Assess volume status taking into account clinical examination, trends and context. Indicators that a patient may need fluid resuscitation indude: systolic BF <100mmHg; heart rate
*>30bpm; capillary refill >2s or peripheries cold to touch; respiratory rate =20 breaths per min; NEWS 25; 45° passive leg rasing suggests fluid responsiveness

- |

Assess the patient’s likely fluid and electrolyte needs

. History: previous limted intake, thirst, abnormal losses, comorbidities

. Clinical examination: pulse, BF, capillary refill, JVFP, cedema (peripheral/pulmonary), postural hypotension.
. Clinical monitoring: NEWS, fluid balance charts, weight

. Laboratory assessments: FBC, urea, oeatinine and electrolytes.

]
pver 1o minutes. Lan me patent meel meir nuia ana/or elecrolyte neeas orally or enmerairy « —— P MDUSEE UL SO N SU LS (e

dinical guideline 32)
l

Does the patient have complex fluid or E NN A
sing the ABCDE electrolyte replacement or abnormal Algorithm 4: Replacement and Redistribution
distribution issues?

eed fluid Look for existing deficite or exceszes, ongoing
kpert help if unsure abnormal losses, abnormal distribution or other
complex 155ues

Existing fluid or Ongoing abnormal fluid or Redistribution and
electrolyte deficits electrolyte losses other complex issues




Does patient require fluid administration?

Static Evaluation

Signs of dehydration Decreased renal perfusion
Diminished skin turgor Concentrated urine
Thirst Metabolic alcalosys
Dry mouth / dry axillae Increased blood urea nitrogen
Hypernatremia, relative to c;reoﬂnine
hyperproteinemia, elevated Ho concentration
hematocrit

Circulatory signs of hypovolemia
Tachycardia
Arterial hypotension
Increased serum lactate




Does patient require fluid administration?

Ortosto

Dynamic Evaluation

fic hypotension

Respirar

‘ory variations in arterial pressure or

SV (mechanical ventilation)

Passive
-luid ch

leg raising—> response on BP
allenge - response on BP



INtensivist GL (nice2103)

Algorithm 1: Assessment

Using an ABCDE (Airway, Breathing, Circulation, Disability, Exposure) approach, assess whether the patient is hypovolaemic and needs fluid resuscitation
Assess volume status taking into account clinical examination, trends and context. Indicators that a patient may need fluid resuscitation indude: systolic BF <100mmHg; heart rate
*>30bpm; capillary refill >2s or peripheries cold to touch; respiratory rate =20 breaths per min; NEWS 25; 45° passive leg rasing suggests fluid responsiveness

L4

Assess the patient’s likely fluid and electrolyte needs

History: previous limted intake, thirst, abnormal losses, comorbidities
Clinical examination: pulke, BF, capillary refill, JVP, cedema (peripher I naYy ) o tegyion.
Clinical monitoring: NEWS, fluid balance charts, weight O

Laboratory assessments: FBC, urea, oeatinine and electrolytes.

]
pver 1o minutes. Lan me patent meel meir nuia ana/or elecrolyte neeas orally or enmerairy « —— P MDUSEE UL SO N SU LS (e
dlinical guideline 32)
l NO

Does the patient have complex fluid or E NN A
sing the ABCDE electrolyte replacement or abnormal Algorithm 4: Replacement and Redistribution
distribution issues?

eed fluid Look for existing deficite or exceszes, ongoing
kpert help if unsure abnormal losses, abnormal distribution or other
complex 155ues

Existing fluid or Ongoing abnormal fluid or Redistribution and
electrolyte deficits electrolyte losses other complex issues

S ok S




The problem is

H OW II.O perform an echo-evaluation of
Fluid Responsiveness



ACCF/ASE/ASNC/HFSA/HRS/SCAI/SCCM/SCCT/SCMR -
2011 Appropriate Use Criteria for ECchocardiography

TTE in the Acute Setting

Hypotension or Hemodynamic Instability or A ( 9)
uncertain or suspected cardiac etiology




Definition of Fluid Responsiveness

The standard definition of volume
responsiveness is a >15% increase

in cardiac output in response to
volume expansion..

Levitov A, Cardiology Research and Practice, 2012



Bedside Echocardiogram

Static parameters
Dynamic parameters



Kissing Ventricles?

Fluid responsiveness?



Poor Diastolic Function
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Fluid responsiveness?



Intensive Care Med (1998) 24: 147-151
Springer-Verlag 1998

1 Bold Volume replacement strategies
B. Kumle on intensive care units:

M. Papsdorf results from F: | pOStal survey

Table 4 What are vour indicators for volume replacement (diag-
nostic tools)T (CVE ce VEMOUS pressure, PCWE pulmonary
capillary wedge pressure, COP colloid osmotic pressure, Svid,
mixed venous oxygen saturation, pHi gastric intramucosal pH.,

S on d ag g io eff e ttu ato tr a 4 5 1 ;!':IF_hII: "t‘]:;nsemplmgeal echocardiography, ITBV intrathoracic blood

ivisti: “Tool” No. (%) of ICUst®
) Clinical experience

lcve
e
Miscellancous

.. . L. L. Specified

somministrazione di liquidi.  Plogdpresure

TEE
“Shock index™

“Swing” in blood pressure
Sv,
ITBY

pHi 1(03)

" Multiple answers (combinations) were given




This review demonstrated a poor relationship between CVP and
blood volume as well as the inability of CVP/delta-CVP to predict

hemodymanic response to a fluid challenge. CVP should not

be used to make clinical decision regarding fluid
management..



La VENA CAVA INFERIORE




Come misurare la VCI2¢
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Come misurare la VCI2
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Echo - IVC assessment
\PI:FFOde IVCin Short Axis

M-Mode IVC in Short Axis
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w= = VCIl=80% del ritorno venoso

>50% 0-5 mmHg

>50% 6-10 mmHg
<50% 10-15 mmHg

No collasso >15 mmHg

Risente di: 1) postura; 2) variazioni respiratorie; 3) ventilazione meccanica




& American

Circulation fineda

Association:

SOLIT A O THE AMEMCAN HEART ASBCCUATION

Reat-time inferior vena caval ultrasonography: normal and abnormal findings and its
use in assessing right-heart function.
G S Mintz, M N Kotler, W R Parry, A S [skandnan and S A Kane

Circulatio m 118-1025
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FIGURE 2. Time-motion study of in £/ fali il aadisy s - HHE—. “w“ W Jw'subject When averaged (meaned |
over one complete respiratory cycle, . IR r— QR " 4 wave is 15 mm (120% of ED IVC
T A AWYORY N gl delay between the electrocardio-

dimension ) and the V wave is 15 mm
graphic evenis and subsequent IVC [nr“" RE 1. ced in ihe *“"‘W““f DCCUrS :.I’urmg' veniricular (electrical )

B o TR orastiion, the inferior venn cava {TVC), hepatic veins (H V),
systole.| Between expiration (EXP) a v et cava | patic
—am "r,zfrr arrium {RA) can be ummu-m" A time-mo rzr.,rr

TVC pulsaiion is recorded below the leve
hepatic veins. PE = pericardial effusion; A = muen-nvr; P=
p.u!enr}.r. I = inferior; 8§ = superior,



Caution

Interpretation of caval physio
hindered by conditions that restr

ogy IS

ict the

ohysiologic variability of the IVC, suc
liver cirrhosis and fibrosis

N AS

masses causing external compression, and

elevated intra-abdominal pressure.

Seif D, J Ultrasound Med 2012; 31



Dynamic Parameters




Fluid Responsiveness

VCI?




In respiro : : - -
spontaneo ipo di pazienti

I =" minimum D,

I I maximum Dy,
fariggdVena cava

IVC respiratory | (s
variation i

expiration insufflation

Adrway pressare curve

Inspiration effect Insufflation effect

No - No
Collapse L Dilation L
variation variation

* Deep inspiratory effort
(acute asthma, COPD
acerbation, acute respiratory:

B s ssssssassassassassunseed Feissel et al. - Intensive Care Med (2004) 30:1834-1837

FEERREARRRRRRRES AR




VCI e responsivita ai LIQUIDI

* Respiro Spontaneo= collaso inspiratorio -
responsivita ai liquidi

* Venftilati= dilatazione in insufflazione->
responsivita ai liquidi

Feissel et al. Intensive Care Med, 2004
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Crit Care Med. 2006 May;34(5):1402-7.

Passive leg raising predicts fluid responsiveness in the critically ill.
Monnet X', Rienzo M, Osman D, Anguel N, Richard C, Pinsky MR, Teboul JL.

+ Author information

Abstract

OBJECTIVE: Passive leg raising (PLR) represents a "self-volume challenge" that could predict fluid response and might be
useful when the respiratory variation of stroke volume cannot be used for that purpose. We hypothesized that the hemodynamic
response to PLR predicts fluid responsiveness in mechanically ventilated patients.




//
| Passive Leg Raising (PLR) is a TEST that
 predicts whether cardiac output will

increase with VOLUME expansion!

Monnet X, Crit Care Med 2006, 34:1402-1407.



PLR maneuver

mobilizes about 300-500mL of blood from the lower limbs to the infrathoracic
gompartment and reproduces the effects of similar volume fluid bolus

Stroke .
volume

\ . Preload
[— |

respon siveness

Levitov A, Cardiology

Preload b /e Research and Practice,
/ unresponsiveness | a | /" 2012

1 ! Ventricular preload




Variazione in VTl di LVOT>15%= responsivita ai liquidi

/\ VTI= 100 x (20-17)/20+17/2= 15%

Levitov A, Cardiology Research and Practice, 2012




Monnet and Teboul Critical Care
DOl 10.1186/513054-014-0708-5
‘: CRITICAL CARE

EDITORIAL

Passive leg raising: five rules, not a drop of fluid!

Xavier Monnet' and Jean-Louis Teboul

Monnet X, Crifical Care, 2015



PLR= 5 rules

Re-assess COin the semi-  +
recumbent position )
(should return to baseline)

P Assess PLR effects by directly
' measuring CO
(not with blood pressure only)

| Use the bed adjustment
\, and avoid touchingthe patient
(pain, awakening)

o

I'd " Checkthatthe Y\

] / Usearealtime

\. trunkisat45® /

. |
\ measurement of CO J

Figure 1 The best method for passive leg raising, indicating the five rules to be followed. CO, cardiac output; PLR, passive leg raising.

Monnet X, Critical Care, 2015



Intensive Care Med. 2010 Sep;36(9):1475-83. doi: 10.1007/s00134-010-1929-y. Epub 2010 May 26.
Diagnostic accuracy of passive leg raising for prediction of fluid responsiveness in adults:

systematic review and meta-analysis of clinical studies.

PLR-induced changes in CO predict fluid
responsiveness regardless of

ventilation mode
cardiac rhythm
technique of measurement



Fluid

Bolus
(500 mL)

Variazione in VTl di LVOT>15%= responsivita ai liquidi

Levitov A, Cardiology Research and Practice, 2012




Internal Jugular Vein (1JV)




Critical Care ( BioMed Central

The Open Access Publisher

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

Jugular vein distensibility predicts fluid responsiveness in septic patients

Critical Care 2014, 18:647 doi:10.1186/s13054-014-0647-1

Fabio Guarracino (fabiodoc64@hotmail.com)
Baldassarre Ferro (baldoferro81@gmail.com)
Francesco Forfori (forforiden@libero.it)
Pietro Bertini (pietro.bertini@gmail.com)
Luana Magliacane (luanam84@hotmail.com)
| Michael R Pinsky (pinskymr@upmc.edu)




Guarracino F, Crit Care, 2014 ReSU H-S

There is a reliabllity of IJV distensibility during
respiratory cycle on detecting fluid
responsiveness of ventilated patients..

a threshold value of 16.4% |JV distensibility has a
sensitivity of 80% and a specificity of 85% in
mechanically ventilated septic patients..

Similarly, PPV (Pulse Pressure Variation) threshold
values of 12.5% have been reported in the
iterature to discriminate between R and NR with
similar sensitivity and specificity.




/ 1IJV distensibility + PPV

Guarracino F, Crit Care, 2014




Conclusions

Ulirasound evaluation of IV distensibility is
simple, easy, and readily accessible bedside
measure that predicts volume responsiveness in
crifically ill ventilator-dependent septic patients.

Importantly, the combined use of 1JV
distensibility with PPV increases the predictive
value of these two volume responsiveness
paramefters.

Guarracino F, Crit Care, 2014



Respirophasic carotid artery peak

velocity variation as predictor of fluid
responsiveness in mechanically ventilated

patients with coronary artery disease
(YL Kwak, Anaesth, 2014)




Be careful

.. about 50% of hemodynamically
unstable ICU patients are volume
responsive..



Fluid resuscitation is not without serious and
possibly lethal complications.

Those complications may be related fto
preexisting condifions such as systolic or
diastolic heart failure, cor pulmonale, or the
development of sepsis-related cardiac
dysfunction..



Persistent hypotension after initial flui
resuscitation iIs common and poses th
dilemma of whether the patient shou
receive additional fluid boluses or ©
vasopressor agent should be initiated..

O DO




Extra-vascular Water




Lung ulfrasound exammahon is




Lung sonographny

The finding of a B-
pattern should restrict the
use of fluid...



Echo Comet Score

m&m hew
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Laurent Zieleskiewicz, Anesthesiology, 2014



Questions:

What is the fluid statuse

What is the left and right

ventricular function?

Is there any evidence of pericardial effusion and
cardiac tamponadee



Dov'e il problema?




Ipotensione-lpoperfusione

Noradrenalina
Dobutamina
Dopamina

\ Levosimendan

Vasodilatatori

\

variazione VCI

flusso aortico doppler
(PLR)

variazione gittata

variazione traccia
arteriosa sistolica+1JV

variazione onda
pulsossimetrica




lpotensione-lpoperfusione

-u - RS
\

» Variazione VCI
Flusso aortico doppler
» Variazione Gittata
» Variazione traccia

arteriosa sistolica

» Variazione onda
pulsossimetrica




Inofropic Therapy

Be carefulll
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 Funzione Ventricolare SN e DX (kissing ventricles?)
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VCI (variazioni respiratorie)

?

ena Gluguldare Interna (aistrensionia) -

~ PLR o bolus (VCI, LVOT-VTI variazioni)
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FLUIDI se responsivita

! INOTROPI se non responsivitd
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