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Respiratory

Pulmonary edema P
Pleural effusion
Altered pulmonary and

chest wall elastance (cfr IAP P
0a02 W paCO2 M Pa02/Fi02
Extra vascular lung water A
Lung volumes \V (cfr IAP D)
Prolonged ventilation P
Difficult weaning T
Work of breathing/

Hepatic
Hepatic congestion P
Impaired synthetic function
Cholestatis

Cytochrome P 450 activity W/
Hepatic compartment syndrome

Gastrointestinal/visceral

Ascites formation  Gut edema P
Malabsorption 1 lleus

Bowel contractility ¥

IAP N and APP (=MAP-IAP) ¥
Success enteral feeding WV
Intestinal permeability P

v/ '

Bacterial translocation P

»

" Fluid ‘
Overload ©

"~ AbdominalWall

Tissue edema P
Poor wound
healing/
Wound infection
Pressureulcers T
Abdominal
compliance ¥

’ \\‘%\\‘\\

Cerebral edema, impaired
cognition, delirium

ICP CPPY 10PN

ICH, ICS, OCS

- Cardiovascular

/ Myocardialedema T
Conduction disturbance
Impaired contractility
Diastolic dysfunction
CVP M and PAOP N
Venous return ¥

SV WV and CO Vv
Myocardial depression
Pericardial effusion
GEF \V GEDVI CARS P

Renazl

Renal interstitial edema
Renal venous pressure
Renal blood flow ¥
Interstitial pressure P
Salt + water retention™
Uremia N GFR\ RVR N
Renal CS

Splanchnic microcirculatory flow W
ICG-PDR W, pHi W




Hypervolemia and fluid accumulation s/s (&)

Increased skin turgor
Generalized pitting No central to peripheral temperature difference
Edema (anasarca) Altered mental status

Capillary refill time > 2 sec Encephalopathy
Absence of thirst
Metabolic disturbances / t SN Absence of FR (MAP 4 < 10%)

MAP (>65 mmHg)
DAF 1, SAP 4
HR M=V
CVP A

Gastroparesis - GRV P

Renal blood flow ¥
Vicious cycle with Na
and F,0 retention

Oliduria, anuria (AKI 1)
Body weight M
Daily fluid balance
Cumulative fluid balance M

Adrenzl insufficiency | @
pleural fluid, IS edema
lleus, absent peristalsis\’

Orthopnea or platydeoxia ]
Crackles, raes
Altered celiac and SMA
Presence of 2ndand 3rd space

Tachypnea (RSB)
Enlarged palpable liver
Enlarged spleen (
(icterus)
blood flow
fluid accumulation

@ Peripheral pitting edema

Lower extremity weakness or numbness




Fluid accumulation syndrome - 4 phase (i,

Optimization phase with
focus cn organ rescue
Imaintenance) and
avoiding fluid overload
Ifluid creep). Aiming for
neutral fluid balance.

Triggers to stop IV fluids:
MAPJAPP > 65/55 mmHg
GEDVI 640800 miy
> 25 L/min'm?

PPV or SW < 12%

PLR test negatve

Normal lactate < 2 mmol/L
LVEDAI 8—12cm?/m?

IAP <15 mmHg

ESCALATION

o

Volume Status

Life saving Resuscitation phase
with focus on patient rescue and
early adzquate fluid
management (EAFM), eg
30mi/kg/1hr according to SSCG

ot a fuid challenge/bolus of

Stabilization phase with focus on
organ support (homreostasis).
Late conservative fluid
management (LCFM) is defined
as two consecutive negative FB
within 1st week.

Triggers to start fluid removal: FAS/GIPS
MAP/APP >35/55 mmHg
GEDVI > 85C mi/m?

EVLVI > 1012 mi/ig PBW
PVF > 3 and PF ratio< 150
PPV or SV < 12%

PLR test negative

LVEDAI > 14 cm?d/m? VEXUS
IAP> 1215 mmHg

COP < 1610 mmi g CLI > GO
BIA ECW/ICW > 1; V, > 5%

Evacuation phase with focus
on organ recovery and resol-
ving fluid overload (in case of
no flow state) with active late
goaldirected fluid removal

' (LGFR) and negative FB.

4nl/kg given ir 5-10 minutes : : f to stop fluid removal:
e o Minutes | Hours | Days = Weeks Thoa s OMAB/APP < 5545 minig"

Triggers ta start IV fluids: shock _ SAVE . PPV o VW 15%

o —— LS — o e

* GEDVI< 640 m/m? \ ' A I\ i Lactate > 2.5 mmol/L

o i , ' : , : B

. <8 mmHg)* * 5,0;<65~

o (PAOP < 10 mmHg)* 1st HIT 2nd HIT 3rd HIT 4th HIT . ICG-PDR < 14—16%

' QeaSUmio/e® Initial insult Ischemia Global Risk of

* PLR test positive Reperfusion Incrzased Hypoperfusion

* Lactate > 3 mmol/L (shock) ops

. IVCQ > 50% Permeability

Syndrome



Rola et al. Ultrasound J (2021} 13:32 .
https.//doi.org/10.1186/513089-021-00232-8 O The U It rasoun d JO urna I

CASE REPORT Open Access

. e . . )
Clinical applications of the venous excess

ultrasound (VExUS) score: conceptual review
and case series

Philippe Rola' @, Francisco Miralles-Aguiar’, Eduardo Argaiz’, William Beaubien-Souligny®, Korbin Haycock”,
Timur Karimov®, Vi Am Dinn” and Rery Spiegel®
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VExUS protocol

Venous Excess Ultrasound IVC Diameter: If >2cm, proceed to step 2

VExUS
Grade 0

(no congestion)

Pulm NORMAL Mildly Abnormal ~ Severely Abnormal | IVC <2cm

Arteries ~ A S wave A
S>D S<D Reversal Grade 1
v (Mild congestion)

IVC >2cm
and any combo
of Normal or

. Mildly Abnl
Portal Vein Doppler Patterns

Hepatic Vein Doppler

NORMAL Mildly Abnormal Severely Abnormal

<30% 30-49% >50%
Pulsatility Pulsatility M Pulsatility —G rade 2
Index Index Index (Moderate congestion)

IVC >2cm
EL
ONE Severely Abnl

Renal Vein Doppler Pattern

Mildly Abnormal Severely Abnormal

Grade 3
(Severe congestion)
Discontinuous IVC >2cm

Continuous Discontinuous - . _'_
Kidneys Monophasic Flow Biphasic flow with onopnasic flow with s and
Systolic/Diastolic Phases v > 2 Severely Abnl
Pocus101.com ) Patterns

‘0 POCUS 101




Assavapohkee et al. TheUltrasound loumal  (2024) 16:48 The Ultrasound Journal
httpsw/dol.org/ 101 185/513083-024-0039¢-2

®

Decodina VExUS: a practical quide i

for ex ms'/'/%';fﬁf;’,%m{‘&?:’o 2‘?05?;253 16:49 The Ultrasound Journal
assess

Teweevat Ass

VExXUS: common misconceptions, clinical use ==
and fUtU e direCti( Kla vkhamnean et al The Ultrasound Journal

The LNtpsoved fHarna, (e s
Ftipssidelonge 10.1105/511063-024-CAZ S5y

Fhiliope Rala'", Korbin Haycock™, Fory St

)
Ab i i H Chot fus
There oot been & sicnifcant imerest v OTT@lAtION _bet.ween right atrial pressure =G
praminent, both in clinical aractice ard 1 m)@@sured via right heart catheterization —
clinicians whizh are also reflected in cert daura i

to volume status, which is only onz of th @NA venous excess ultrasound, inferior vena
context of cetain pathclogies, whch ref

artcle we review the physiolocical bass Cava diameter, and ultrasound-measured
e o6 jugular venous pressure: a prospective
observational study

Suppawes Klangthamneam, Krissada Meemook', lananchai Penak’, Archanz sonkacw' ard
Tawezva: Assevapokee' ©



Assavapakee et al. The Ultrasound Journal (2624) 1648 The U ltrasou nd Journal
https://del.arg/10.1186/513089 02400396 2

Decoding VExUS: a practical guide o
for excelling in point-of-care ultrasound
assessment of venous congestion

Taweevat Assavapokee' @, Philippe Rela?, Nicha Assavapokee® and Abhilash Koratala®

VExXUS =Venous Excess Ultrasound
VC - Inferior vena cava

HV - Hepatic vein Indications

PV - Portal vein Jotume overtoad

RV -Intrarenal vein Hemodynamic AKI
Shock

Unexplained hypotension




IVC exam - short axis

Ihttps://doi.org/10.11 86/5_53-024-00396-2






IVC exam - long axis
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24). https://doi.org/10.1186/s13089-024-00396-z



HV exam & Doppler (subX|ph0|d view)

. y J | \.g
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T———} 48 (2024). https://doi.org/10.11 13089-024-00396-z



HV exam & Doppler (coronal view) S




HV exam & Doppler

\bd Rena TH02 M3 i P
A -
TH2 “* . - ~e "t s
- : S
‘I >~ £ -
\ £ - 7 j
™ e -
. -
—— _‘ﬁ‘
— —
-~
14cm-
Wd Renal TS0 M2 -
51
M2 * —‘\‘ o I NT - ) .
- : ——— . .4
n. : ‘ " cm
i - /s
wn R W

3

/S
|
/
— —




a3 )
&@lﬁ

HV waveform with ECG tracing o

Retrozrade direction
[to T Fwer]

Antagrade clrection
[to the heart)

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




HV waveform - a wave

PHASE OF
WAVE DIRECTION THE CARDIAC CYCLE
a Retrograde Atrial systole
Towards the RV
[antegrade]

Right atrial Blood is
contraction pushed

Towards the IVC
and HVs
[retrograde]

Ultrasound J 16, 48 {2024). https://doi.org/10.1186/s13089-024-00396-z




HV waveform - s wave

PHASE OF
WAVE DIRECTION ryE CARDIAC CYCLE

Antegrade  Ventricular systole

Blood is pushed Forward
into the pulmonary blood flow into
Right trunk the heart
ventricular
contraction \ Tricupid valve
annulus shifts Decrease in
lowards RA pressure
the cardiac apex

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




HV waveform - v wave

PHASE OF
WAVE DIRECTION .4k CARDIAC CYCLE
Transitional
anlegrode, End of
or heutral
End of RV Tricusald anrulus Increase Retrogrzde flow
4 + shiftsbacktoits =+ in RA + of slood toviards
contracticn ..
normal pesitien pressure the hepatic veins

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
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HV waveform - d wave

PHASE OF
WAVE DIRECTION 4k CARDIAC CYCLE
W Antegrade Ventricular diastole
Tricuspid valve | Passive bland flaw from
opens the liver towards the heart

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




HV waveform N

Normal Venous Congestion Severe Venous Congestion
$>D S<D S Reversal

20

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
e




Pitfalls without ECG
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HV waveform in cirrhosis

“ Blunting s
« Reduction in cardiac phasiecity
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PV exam & Doppler (coronal view)
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PV exam & Doppler

coronal view
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PV & hepatic artery waveform
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Portal vein pulsatility fraction (PVPF?"“

: -38.0
Normal PVPF <30%
i : | Y RATLR
L‘%%"}'\h.\MM‘lh, e

PVPF ={[ - Vmin]/ }x 100 %

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




a

0

Normal Venous Congestion Severe Venous Congestion

Continuous

_ENS : 1
< 30% Pulsatile 30-50% Pulsatile | > 50% Pulsatile

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z



Intrarenal vein Doppler




Intrarenal vein Doppler

4rd Rena
C51




Abd Renal
C5-1
6Hz
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R 55
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IRVD

continuous pattern with minimal pulsatility and no interruptions

\( [%Tf r\/

\~/

Diastale
.
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7 VENOUSWAVEFORM jitrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




IRVD patterns \F

o U T TTT T AT

134"
S D §$ D

Normal Venous Congestion Severe Venous Congestion
Continuous Biphasic Maonophasic
Distinct S,D waves D-only below baseline
32

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z
b



VExUS grading system

<2cm 2| Grade O

Grade 2

Ultrasound J 16, 48 (2024). https://doi.org/10.1186/s13089-024-00396-z




Klangthamneam et al _ The Ultrasound Journal
The Ultrasound Journal (2024) 16:50

https://doi.org/10.1186/513089-024-00397-y

: : . ®
Correlation between right atrial pressure g

measured via right heart catheterization
and venous excess ultrasound, inferiorvena =
cava diameter, and ultrasound-measured

jugular venous pressure: a prospective
observational study

Suppawee Klangthamneam', Krissada Meemoaok’, Tananchai Petnak’, Anchana Sonkaew' and
Taweevat Assavapokee' @

2022/9 ~ 2023/7
73 patients with RHC

o
o
| &
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Neck bottle sign

1V
e~ CCA
CCA .
"  —
. ——
‘\». -
T - -

Head position: 45°



- &
Strong correlation
"RAP vs VExUS /IVC + CI / uJVP

27- .
" ’ = 154
4 .
" 5 )
N ’ 5 ——
24
prace € VESS¢race 1 VESS gac 2 VESUS grade

VEW S s Mackfadt YFx IS jonde [ Uorfind VEvi IS puade © Nardfine VRIS gradn 3 Modbod VoS grade 3




Monnet et al. Annals of Intensive Care (2022, 1245 .
httpsi//doiorg/10.1 186/513613-022-01022-8 @ Annals of Intensive Care

REVIEW Open Access

. . . , o)
Prediction of fluid responsiveness. What's

new?

Xavier Monnat ©, Rui Shiand Jean-Lou s Tebaul

Treands in Anaesthesia and Critical Care 54 (2024) 101316

Contents lists available at ScienceDirect

Trends in Anaesthesia and Critical Care

ELSEVIER journal homepage: www elsevier.com/locate/tace
L)
Prediction of fluid responsiveness in critical care: Current evidence and e

future perspective

Luigi La Via™ , Francesco Vasile”, Francesco Perna ', Mateusz Zawadka "

" Department of Anethesic and Intensive Care, Asisnda Ospedaliera Universitaria Policlinico G, Redelico- San Marco", Via Santa Sefie 78, 95123, Catania, Jtuly
Y Second Deparmment of Anesthesio and intensive Care, Medical University of Warsaw, 1A Banacha Str, 02-097, Warsaw, Poland




Passive leg raising test

Re-assess CO in th sem
( racumbent po-
(d\ou Id return buel ne]
e" \\

Use o reel-time

( measurement of CO
(not blood pressure only) Volume
~ - \ EXPansion
‘ V4
@ ‘ a / 3 @ ‘ @ ‘
' \
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Check that fluid
& the ted adjustment (
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increased CO
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End-expiratory occlusion test
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Mini-fluid challenge g

fn therest
of fluid bolus

(400 mL)

@ ~ [y )
Use a real-time and predse ~—
measurement of CO
< R oresure onhy) Volume
expansmn
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Mimicking a classic fluid challenge

Tast Advantages Limitations Confounding Criterion of Diagnostic Lovel of avidence*
factors judgement threshold
Passive leg raising > Reversiole, no —+Roguires adirect  —»Possible “alse 70 = 0% Tt
Hlald infuson estimation et COf  regativesincase
SV of 'ntra-abdomrinal
>Works ragardlass  sFalse regatives  TYPErLEnsion ‘ il > 0% -
of breathing activ-  in case ¢fIAH R "‘j‘?"“ vES
ity, card'ac rythm, in case cf venous
wt, ung complzrce o:m'pressnor steck
INe
—=Very well val - > A end-idal 0O, =>5% ++
dated > 2mmHg
/ oefusionindes = 9% +
N, PR r—ltospents  +
N\ capillary rehll >—27% +
e
VinHlud cnzllenge —Easytoperform  —Reguiresadirect —FPoorpracson 200 >5% ++
estimationof COf  of the tecricue
Y rreasarning cardize
—WWarks regardless  —=ReGuires a output oftud * [ > 0% +
of breathing activ-  precee estimation 7 7oume ofuic
iy, candiac ryther,  of COSY l.nﬂ'lsed‘(mlnlrrum.
Wi, uny compl- -5l requires fliid  2€ ML
ance, AP infusion
Trendelenburg = evesiale, o =Possible oastic ==Intre-adcemira A 00 =8 w0 10% +
Mz NaELivre tlaid infus on reflus Fapertension?

—+Possibeeven in
prene posioen, o7
the caerat ng table
ur urdder FCVO
—\WWarks regardless
af breathing activ-
ity, cardiac raythm,
Wi, urgy corrgelance

—Raquires nuye
wa idation
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: : )
Heart-lung interactions g

Tect/index Advantages Limitations Confounding factors Criterion of judgement Diagnastic threchold  Level of evidence
PPV —Autarrancally messned —lrrocssibietouse rmary  — 3l positwesin cae of Abeclute value itself = 5% —+4+
—Widaly 3vailab s jnvaswe cr  patient: because ofcanfund.  cardiaz arerthmias, coantae.
roC-vaasns arterial prescura ind factans st earhing actaty and
cane) poszible dght wentricular
—sREQUIr2E N0 MaN0EUvE Gilue
—Viary well validzied —+ "alea pegarivesincae o
v, law bing campliancs
FITTARE |
WY —Atorrancally measured —slrzossdetouse nmary  — hose o7 PEY Abzclute vakoe itself =73% +++
—FOQUINs NG MaNoCuve patient: because o confound = Anatenal pressy € of coor
—Well validated ing factors 2 Jality My eov dewrzag

—Bequirss o devics [ur pulse  velies
cunteur aralys s

EED st —Easy o peronn —sEzqures o dirzct ostematon — rterruption o7 tre wst PRt >5% R
—-Works ragardless of oeatn- of LMY bafere its end by Sreathing
Ing etivity, carz 3¢ 'hythm 1,  — Fzquires mechanical afforts of the petlent
lung complianc2 ventllation
—Well validated —Lannotbe usad Ftn2
patient irerrepds the 15-5 CLO
A VTl bexervdth additloral  EEDacner =% -
EIO! EEQ+EIC: 2 13%
S perfusanindsx >25% -
Mrehéllenge —Faquirzs no mazsuement  — Raquires mechanical —Cardiac arfwrhimias? 7 > 035% —+
in COVSY (just aninvasive or — ventilation — rira-zdon nal hyp2rien-
ron-ivasive arerial pressure — D ferent diagnostic thresh-  sior?
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andin «zantanenisly hreeth-
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ELSEVIER

Trends in Anaesthesia and Critical Care 54 (2024) 101316

Contents lists available at ScienceDirect

Trends in Anaesthesia and Critical Care

journal homepage: www .elsevier.com/locatetace
)
Prediction of fluid responsiveness in critical care: Current evidence and e

future perspective

Luigi La Via™ ', Francesco Vasile, Francesco Perna ', Mateusz Zawadka b

Equipment Advantages Disadvantages
Static indices of preload
- Cvp o CVC, transducer o Hemodynamic parametes o Poor fluid resposiviaess prediction
- PCWP o Pulmunory cathoter set integration a Pulmunary artery damage, infections
Dynamie indices od preload
- SV a Pules ceataur analysic devics (es. o High fluid respasivness a ARDS, eardiac arrhythmia. spontaneaus Breathing,
- PPV ClearSight, Hemasphere, PiCOD) prediction seasitivity open chast surgesy
- SPV o Plethysmography o No specific devices needed
- PVI o Non-invasive or mini-invasive
Echocardiographic methods
= IVC index o Ultrasound device o High fluid resposivness o Operator-cependent
= SVC index 0 Crilical care Bed unil prediction sensilivily a Law Tidal Volume, Arrhythmia, LV desfunclion,
1 Nan-invasive increasec] abdominal pressure, high ICP
Dynamic tests
- PLR test o Hemodynamie monitoring {or Ultrasound o Easy to perform o Low diagnostic thresholds
- Mini-fluid Challenge device) o Repeatable o Sensible monltoring required
= Tidal volume Challenge o Critical care ted anit o Reliable o lreversible (Mini-flud Challenge)
Future perspective methods
- EEOT o DHCO2 manitoring o Iligh fluid resposivoess o Operstec-dependent
- CFT o Ultrasvund doppler prediction sensitivity o Low lung compliance, sortic valve disease, LV
- Machine learning applied to o Specific equipurent (NLCOM) 0 Moderate sensitivity of fluid dyslunction
echocardiography TEBPOSTYILess o High thoracic impedance, lung diszase, electrical

- Bioreactonce

int(.'n’cn'mvl rhist deformitios



(&)
Bioadhesive ultrasound for long-term continuous
imaging of diverse organs

Chonghe Wang'|, Xiaoyu Chen'{, Liu Wang', Mitsutoshi Makihata?, Hsiao-Chuan Liu?,
Tao Zhou', Xuanhe Zhao™**

Continuous imaging of internal organs over days could provide crucial information about health

and diseases and enable insights into developmental biology. We report a bioadhesive ultrasound (BAUS)
device that consists of a thin and rigid ultrasound probe robustly adhered to the skin via a couplant
made of a soft, tough, antidehydrating, and bioadhesive hydrogel-elastomer hybrid. The BAUS device
provides 48 hours of continuous imaging of diverse internal organs, including blood vessels, muscle,
heart, gastrointestinal tract, diaphragm, and lung. The BAUS device could enable diagnostic and
monitoring tools for various diseases.

45

Science 2022. DOI: 10.1126/science.abo2542
e
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Do not fill Fill Optional

Fluids Do not fill when severe MR, AR or AS

Skills of intensivists.
Limitations Discussion with ar echo expert can be uselul.
Petients with severe AS poorly tolerates hypovolemia
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Passive Leg Raising

SB or IMV.
Type of ventilation @LE
L l’ N "3. } e
Clinical context Validatec regardless type of ventilation, cardiac rhythm. Vt, lung compliance.
Fluids Optional when increase in aortic VT =10% within 1 minute.

Limitations False negative if venous compression slockings or intra-abdominzal pressure = 16 mmHg.
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RV size: RY/LV EDA

TEFE transverse mid-esophaceal view.

Route and views TTE apical 4-chamber view

SB and IMVY.
Type of ventilation fd : 4 R Q'.\)
2 A0 %
Clinical coniext Described in ARDS and in septic shock.

Do not fill when RV severely/mar<edly dilated.

Fluids

CUptimzl threshold ot RV/_Y EDA IS unknown; could be lower than 1
Limitations A nan- saverely dilated right ventricle da not 2lways axclude to fill the patient accordirg 10 tha ather
pDarameters.
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SYC respiratory variations (SVC collapsibility index): Dmax - Dmin/Dmax

TEE longitudinal (90°) upger esophaceal view.

Floute ancviows 20 may ke cambined with time-mation

IMV without soontan20us affon.

Type of ventilation <L
\ =

Vit 6-8 mL/kg.
Clinical context Shock.
Still usasle in arrhytbmia.

Fill whan collapsibility >31% or partialecmplate SVYC collapse
Optiona’ when miki SVC raspiratory varia‘ions.
It is likely that in the absence cf any respiratory variation the patent is nor- resporder, i.e. do not fill.

Fluids

TEE is required.
False negative in case of very low Vt?

Limitations
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Respiratory variations of aortic maximal velocity: Ymax - Vmin/Vmean

TEE transgastric oblique view at 110°,

Route and views TTE apcal 5-chamber View.

IMV witnhout spontanecus effort.
Type of ventilation [E/ ,[)

l \\/‘_—_'

Vt6-83 mLkg

Clinical context Shock.

Optionzl when > 10% during tidal venvilation

Fluids

Sinus rhythm is mandzatory
Limitations May be present In unresponsiva patien: with s2vere RV dilaiation.
False nzgative may occur in the case of very low tdal volume.
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LV filling pressure

TEE transverse mid-esophageal visw,
Route and views TTE apical 4-chamber view.
Pulsed wave Doppler and tissue Doppler imaging.

SB or IMV.
Type of ventilation @Hi '\JL\\ @
— ae Y\\
\ . ) 5& ( 7
Clinical context Most siudics done in the cardiological fic'd.

Do not fill when elevated (restrictive mitral inflow with C/A=1.8 and/or C/C*-15).

Fluids

A restrictive mitral inflow may be observed in young patients (low [V compliance)

LimRations E/E’ was mainly validated in cardiac patients.
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End-expiratory IVC diameter

Route and views TTE sub-costal view. 2D may be ccmbined with ime motion.
SB or IMV.
- - N
Type of ventiletion @Et 0J’«\ =
s AN A
‘\v ta} \\j 1:_, “
Vi 6- € mL/kg.
Clinical context Shock.

Still usable in arrhythmaa.

Fill when diameter < 10 mm.
Do not fill when diametar >~ 25-27 mm.

Fluids

2/3 of patients ar2 between 10 and 25-27mm.

Limitations
Place of measurement can be q.lestlo'\able.
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LV size and function

TEE transverse transgasiric view.
Route and views TTE parzsternal short axie view
(At papillary muscle level).

SB or IMV
Type of ventilation [ﬁfj{) /;\;%;& 'Ej
— i & O
g ra
Septic chock

Ciinical context Dynamic cbstruction with SAM may be associated.

Fill when “kiss ng” LV with low end-diastolic area (<5 cméim?).

Fluids

Limitations A “kiseing” LV ie observed in profound vasoplegia but LVEDA is preserved.
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Characteristic  Fluid responsiveness Huid tolerance Fluid averload

Definicion Increase on cardiac output 210 after preload Huid talerance is the degree to which a patient can A state of global bady accumulation of fluids
incrementation by manipulation of venous returnina  tolerate administration of fluids without causation of  after resuscitation with a deleterious impact on
dynamic test context. organ dysfunction. organ funcion.

When louse  During resustitation During resustilation Aller resuscilation

Adecuate use  Increase CO through a (uid challenge in FR— patients  Modily resuscitation strategy [vasopressors, other Prompt de-resuscitation
to resolve hypoperfusion types of fluids, etc.)

Inadequare Consider fluid respansiveness as a mandatary trigger  Assume that fluid intolerance only accurs in fluid Inadequate timing or intensity of

use far fluid administration, irrespactive of nssue unresponsive patients de-resuscitation

perfusion status

Limitations  Not assessable in all patients and technical challenges Theoretical construct, not clinically validated yet Recrospective diagnosis; still lack of evidence

on how to best de-resuscitate
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~ French poet, essayist, philosopher




