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Evaluation des besoins en remplissage vasculaire

Pas de conflits d’intérêt avec la présentation



Contexte

Fluid loading: benefits & risks



Contexte

Response to fluid challenge

v Ability of the cardiovascular system to 

significantly increase cardiac output in 

response to increased venous return (usually 

without significant increase in filling pressures)

v Usual definition of « responders »:

§ ­ cardiac output ≥ 15% after a fluid 

challenge (500 mL)

§ ­ aortic blood flow ≥ 10% during PLR (1’)

when compared to baseline.

v “Static”: measured at end-expiration, reflect preload

v “Dynamic”: use heart-lung interactions; measured at 

both end-expiration & insufflation (ventilated patients; 

by extension end-inspiration in SB patients)

v Continuous rather than yes/no physiological response: 

no “magic” cut-off value that fits for all clinical scenarios!

v Aim : to improve a clearly defined clinical problem +++
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PLR-induced changes in aortic blood flow (esophageal Doppler) ≥ 10%: 
Sensitivity: 97%, Specificity: 94%
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Dynamic indices in ventilated patients

n=19; ΔVmax > 12%; Se: 100%, Sp: 89%

n=66; ΔSVC > 36%; Se: 90%, Sp: 100%

n=20; ΔIVC > 18%; Se: 90%, Sp: 90%

R

NR

R NR



SVC

IVC

VmaxAo

45°
45°

LJP 1 min

Responders : 
ΔAoVTI ≥ 10% 1 min PLR

• 540 patients
• Lactate: 3.89±3.72 mmol/l
• Shock of any origin
• Ventilated patients without 

respiratory activity (sinus)

Cause of circulatory failure: n=540

Septic shock (n) 295 (55%)

Cardiogenic shock (n) 100 (18%)

Hypovolemic shock (n) 81 (15%)

Obstructive shock (n) 10 (2%)

Anaphylactic shock (n) 4 (1%)

Other causes (n) 50 (9%)

Feasibility:

ΔVmaxAo: 78% 

ΔSVC: 99%

ΔIVC: 78%

229 Répondeurs
(42%)
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Diagnostic accuracy of dynamic indices

Dynamic 

parameters

Threshold 

value for 

optimized 

sensitivity

Optimized 

sensitivity 

(associated 

specificity)

Threshold 

value for 

optimized 

specificity

Optimized 

specificity 

(associated 

sensitivity)

∆VmaxAo (n=421) 7% 90% (39%) 18% 90% (29%)

∆SVC (n=538) 4% 89% (25%) 31% 90% (43%)

∆IVC (n=422) 3% 74% (36%) 18% 90% (28%)

(mini) Fluid

challenge

Close to initial 

cut-offs



VTI: 21 cm

After
fluids

VTI: 26 cm
500 mL

+24%

Concordant dynamic indices for fluid responsiveness



VTI: 22 cm

PLR 90°

VTI: 22 cm

VCS

VCI

Ao VTI

No fluids

Concordant dynamic indices against fluid responsiveness



Superior vena cava Inferior vena cava Aortic VTI (LVOT)

SVC
IVC

Ins. Ins.
Ins. Ins.

Ins. Ins.

VTI: 
11.4 cm

VTI: 
13.4 cm

VTI: 
16.7 cm

PLR

+18%

500 
mL

+46%

“Borderline” dynamic indices: perform PLR
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Se: 69%; Spe: 89%

12.5%

Se: 77%; Spe: 100%

12%

PLR-induced changes in AoVTI
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Patients 
ventilés

Inspiratory collapse of IVC

40% 48%

Se: 70%; Spe: 80% Se: 84%; Spe: 90%
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Responders

Non Responders

282 ventilated 
patients in septic 

shock

LimitesContexte Indices 
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Patients 
ventilés

Patients en 
VS

RV injury: false-positive of PPV / SVV / ΔVmaxAo

PPV: 14%

Ao VTI

Ins. Ins.

SVC

Ins. Ins.

0.6 1.0
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Respirophasic variations of IVC diameter & IAH

Hypovolemic
Controls

Intra-abdominal hypertension 
alters IVC / FR relationship

Intra-abdominal hypertension blurs 
respiratory variations of IVC blood flow
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PLR & high intra-abdominal pressure

All patients with PPV 
≥ 12% and who 

responded to fluid 
loading after a PLR

IAP ≥ 12 mmHg



Fluid challenge

v Remains valuable in case of undetermined / discrepant dynamic indices

v Prompt correction of volume deficit while minimizing the risk of volume overload

v Quantify the cardiovascular response to fluid infusion

v Speed of administration > volume infused (“mini” fluid challenge)

v Close monitoring of both efficacy (responder vs not) and tolerance (­ filling pressures).

Limites Fluid
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Stroke volume changes
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LV
Ao

Baseline LVSV: 40 mL

After fluid challenge 
LVSV: 68 mL

LV outflow tract & aortic annulus 
areas are fixed: ΔVTI ~ ΔSV

Sinus rythm
Atrial fibrillation



Hemodynamic tolerance
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“Mini” fluid challenge

Limites Fluid
challengeContexte Indices 
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ventilés

Patients en 
VS

Anesthesiology 2011 ; 115 : 541-7

An increase of VTI 
> 10% after a 

1-min infusion of 
100 mL predicts an 
increase of cardiac
output > 15% after

a 20-min fluid
challenge of 500 mL

An increase of VTI 
> 6% after a 

2-min infusion of 
100 mL predicts an 
increase of cardiac
output > 10% after

a 5-min fluid
challenge of 250 mL



Evaluation des besoins en remplissage vasculaire

v Optimization phase of acute circulatory failure

v Use of dynamic indices to predict fluid responsiveness

v Choice of adapted indices according to clinical settings

v Require concordant indices / PLR if discordant or “borderline” indices

v Each index has its own limitations

v Fluid challenge: prefer speed vs. volume of infusion (“mini” fluid challenge)

v Monitor efficacy (predefine clinical target) & tolerance (semi-quantitative filling pressures).


