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Information / Conflits d’intérêts 

Je déclare ne pas avoir de lien d’intérêts 
(autres que scientifiques) en relation avec le 

contenu de cette présentation



NO FOOD, NO DRINK, JUST FLUIDS !

THERE’S ONLY ONE RULE,



Mais ça c’était avant …
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Analysis 1.2. ERAS versus conventional, Outcome: All Complications

- 50%

Spanjersberg WR et al. Cochrane Database Syst Rev. 2011 

Réhabilitation Améliorée Après Chirurgie



- 2 jours

Analysis 1.7. ERAS versus conventional, Outcome: Hospital Stay

Spanjersberg WR et al. Cochrane Database Syst Rev. 2011 

Réhabilitation Améliorée Après Chirurgie



Ça marche !

Réhabilitation Améliorée Après Chirurgie

ERAS
Early Rehabilitation After Surgery

TAKE HOME MESSAGE 



Laparoscopy in Combination with Fast Track Multimodal!
Management is the Best Perioperative Strategy in Patients!
Undergoing Colonic Surgery

Malaika S. Vlug et al. on behalf of the collaborative LAFA study group Ann Surg 2011;254:868–875

LAFA trial!
N=427

The essence of the fast track care program

DAY OF SURGERY!
Early post-operative management

- First oral drinks at 2 h post-surgery, supplemented with CHL liquids!
- First semi-solid food intake in the evening

DAY 1 AFTER SURGERY!
Postoperative Management

- Oral intake > 2 l (including 4 units CHL liquids)!
- Normal diet!
- Stop IV fluid administration (leave canulla)

DAY 2 AFTER SURGERY!
Postoperative Management

- Remove IV cannula!
- Normal diet

DAY 3 AFTER SURGERY Continue as on day 2 untill discharge criteria are fulfilled



Laparoscopy in Combination with Fast Track Multimodal!
Management is the Best Perioperative Strategy in Patients!
Undergoing Colonic Surgery

Malaika S. Vlug et al. on behalf of the collaborative LAFA study group Ann Surg 2011;254:868–875

Protocol Compliance
Laparoscopy and!

Fast Track (n = 100)
Open and Fast!
Track (n = 93)

DAY OF SURGERY!
Early post-operative management!
Total oral intake – after surgery, median (IQR), liter

!
!

0.5 (0.1–0.8)

!
!

0.3 (0–0.8)

Intake of CHL, median (IQR, L)!
POD 1!
POD 2!
POD 3

!
0.2 (0–0.4)!
0.2 (0–0.4)!
0.2 (0–0.4)

!
0.2 (0–0.4)!
0.2 (0–0.4)!
0.0 (0–0.4)

Total oral intake, median (IQR, L)!
POD 1!
POD 2!
POD 3

!
1.5 (0.9–1.9)!
1.1 (0.7–1.6)!
1.8 (1.2–2.0)

!
1.1 (0.7–1.6)!
1.4 (0.8–2.0)!
1.8 (1.0–2.0)

LAFA trial!
N=427



Ç’est possible !

Ré-alimenter Précocement !
Après Chirurgie

TAKE HOME MESSAGE 



Early Enteral Nutrition Within 24 h of Intestinal Surgery!
Versus Later Commencement of Feeding!

A Systematic Review and Metaanalysis

Lewis SJ. J Gastrointest Surg (2009) 13:569–575



Outcome: 4 mortality
Andersen HK, Lewis SJ, Thomas S

Early enteral nutrition versus later commencement after 
gastrointestinal surgery

Cochrane Database Syst Rev 2006, Issue 4. Art. No.: CD004080
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Safe !

Ré-alimenter Précocement !
Après Chirurgie

TAKE HOME MESSAGE 



R27 : Il est recommandé de reprendre le plus rapidement possible, au cours des 24 premières heures 
postopératoires, une alimentation orale, selon la tolérance du patient, sauf contre indication chirurgicale. 

3. Nutrition dans la période postopératoire (dont urgence) 

3.1. Patients non dénutris (GN1 et GN 2)

3.2. Patients dénutris (GN 3 et GN 4) 

R28 : Chez les patients non dénutris (GN1 et 2), la durée d’une assistance nutritionnelle postopératoire, 
quand elle est requise, ne doit pas être inférieure à 7 jours. 

R31 : Il faut instaurer, dès les 24 premières heures postopératoires, un support nutritionnel chez les 
patients dénutris (GN 3 et 4) qu’ils aient reçu ou non un support nutritionnel préopératoire. 

3.3. Patients admis en urgence 
R32 : La prise en charge nutritionnelle postopératoire d’un patient opéré en urgence n’est pas différente de 
celle recommandée pour la chirurgie programmée. 

Recommandations de bonnes pratiques 
cliniques sur la nutrition périopératoire 

2010



What is the sense

of using iv fluids ?



AUDIT !
Perioperative fluid management: prospective audit!
!
S. R. Walsh,1,2 E. J. Cook,1 R. Bentley,1 N. Farooq,1 J. Gardner-Thorpe,1 T. Tang,2 M. E. Gaunt,2 !
E. C. Coveney1

Int J Clin Pract 2008; 62: 498–9

•  A prospective audit (6-month period) in a UK district general hospital to assess current fluid management 
practice in patients following laparotomy and to determine the incidence of iatrogenic fluid-related complications!!

•  574 patient-days of intravenous hydration were available for analysis



A Rational Approach to Perioperative Fluid Management !
Daniel Chappell, M.D.,* Matthias Jacob, M.D.,* Klaus Hofmann-Kiefer, M.D.,* Peter 
Conzen, M.D.,† Markus Rehm, M.D.‡

Copyright © 2008, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Anesthesiology 2008; 109:723–40



There is  NO  FIXED  RULE!

THERE’S ONLY ONE RULE,



TAKE HOME MESSAGE 

Pour l’essentiel des patients, !
aucun apport de liquide intraveineux !
n’est nécessaire en postopératoire !

Pour les patients normovolémique et hémodynamiquement stable,  
une reprise des apports oraux doit être envisagée précocement



Really? But is it also 
applicable for patients 

at higher risk?



Four phases of intravenous fluid therapy

Rescue Optimization Stabilization De-escaladation

Fluid Maintenance ≠ Fluid optimization

ROSD

Br J Anaesth 2014,113 (5): 740–7



Silva et al. Critical Care 2013, 17:R288 
http://ccforum.com/content/17/6/R288

N=479 patients aged ≥18 years that have undergone surgery that required postoperative ICU

The effect of excess fluid balance on the mortality rate 
of surgical patients: a multicenter prospective  
study 
João M Silva Jr1,2,4*, Amanda Maria Ribas Rosa de Oliveira2,3, Fernando Augusto Mendes Nogueira1, Pedro Monferrari 
Monteiro Vianna1, Marcos Cruz Pereira Filho1, Leandro Ferreira Dias1, Vivian Paz Leão Maia1, Cesar de Souza Neucamp1, 
Cristina Prata Amendola3, Maria José Carvalho Carmona2 and Luiz M Sá Malbouisson2   

Variables Fluid balance NOT 
excessive

Fluid balance 
excessive

P Value 

Postoperative organ dysfunction (%) 57.1 77.4 <0.001

       Respiratory (%) 11.6 34.3 <0.001

       Cardiovascular (%) 39.6 63.2 <0.001

       Renal (%) 19.9 20.0 0.99

Infection (%) 25.9 41.6 0.001

ICU stay (days) 3.0 (2.0-6.0) 4.0 (3.0-8.0) <0.001

http://ccforum.com/


Silva et al. Critical Care 2013, 17:R288 
http://ccforum.com/content/17/6/R288

The effect of excess fluid balance on the mortality rate 
of surgical patients: a multicenter prospective  
study 
João M Silva Jr1,2,4*, Amanda Maria Ribas Rosa de Oliveira2,3, Fernando Augusto Mendes Nogueira1, Pedro Monferrari 
Monteiro Vianna1, Marcos Cruz Pereira Filho1, Leandro Ferreira Dias1, Vivian Paz Leão Maia1, Cesar de Souza Neucamp1, 
Cristina Prata Amendola3, Maria José Carvalho Carmona2 and Luiz M Sá Malbouisson2   
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Figure 2 Kaplan-Meier curve 
among patients with or without!
excessive fluid balance up to 
90 days.

http://ccforum.com/


Restrictive versus Liberal

Risk of 
pneumonia

Risk of 
pulmonary 

edema

Corcoran T et al. Anesth Analg 2012;114(3):640-51



Intraoperative fluids:  
how much is too MUCH? 
!
M. Doherty1* and D.J. Buggy1,2

Doherty M et al. Br J Anaesth 2012; 109(1):69-79 
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A Systematic Review and Meta-Analysis on the Use of Preemptive 
Hemodynamic Intervention to Improve Postoperative Outcomes in 
Moderate and High-Risk Surgical Patients!
!
Mark A. Hamilton, MRCP, FRCA, Maurizio Cecconi, MD, and Andrew Rhodes, FRCP, FRCA

Anesth Analg. 2011;112:1392-402

Figure 2. Effects of preemptive 
hemodynamic intervention in 
protocol group versus control on 
mortality rate.

N= 29 RCTs 
(4805 patients)



Intensive Care Med. 2010;36:1327-32
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Individually Optimized Hemodynamic Therapy Reduces 
Complications and Length of Stay in the Intensive Care Unit!!
A Prospective, Randomized Controlled Trial

Goepfert MS et al. Anesthesiology. 2013 Oct;119(4):824-36



VISEP 6S CHEST

2008 2012 2012



Hydroxyethyl-starch solutions (HES) should no longer be used in 
patients with sepsis or burn injuries or in critically ill patients 
!
HES will be available in restricted patient populations 
!
On 23 October 2013, the Coordination Group for Mutual Recognition and Decentralised 
Procedures – Human (CMDh)*, endorsed by majority the recommendations of the 
European Medicines Agency’s Pharmacovigilance Risk Assessment Committee (PRAC), 
which concluded that HES solutions must no longer be used to treat patients with  
sepsis (bacterial infection in the blood) or burn injuries or critically ill patients 
because of an increased risk of kidney injury and mortality. 
!
HES solutions may continue to be used in patients to treat hypovolaemia (low blood 
volume) caused by acute (sudden) blood loss, where treatment with alternative  
infusions solutions known as ‘crystalloids’ alone are not considered to be sufficient. In 
order to minimise potential risks in these patients, HES solutions should not be used for 
more than 24 hours and patients’ kidney function should be monitored after HES 
administration. In addition to updating the product information, further studies should  
be carried out on the use of these medicines in elective surgery and trauma patients. 
!
The review of HES solutions was carried out by the PRAC following the publication of 
studies showing an increased risk of mortality in patients with sepsis1,2 and an  
increased risk of kidney injury requiring dialysis in critically ill patients1,2,3 following 
treatment with HES solutions. 
!
As the CMDh position was adopted by majority vote, it was sent to the European 
Commission, which endorsed it and, on 19 December 2013, adopted a final legally  
binding decision valid throughout the European Union (EU).

Hydroxyethyl starch solutions for infusion

Prohibited



JAMA 2012;308(15):1566-1572

• A prospective, open label, before-and-after pilot study!
• Control ‘Chloride-liberal’ period (N=760 patients) with free use of chloride-rich fluids!
• Intervention ‘Chloride-restrictive’ period (N=773 patients) with use of balanced fluids and 

chloride-rich fluids made available only for specific conditions

Intervention period!
(6 months)

Control period!
(6 months)



Abeed H. Chowdhury et al. Ann Surg 2012;00:1–7



• A retrospective observational study of adult patients who received intravenous crystalloid replacement therapy during an 
elective or emergency open general surgical operation and received exclusively 0.9% saline (N=30994) or Plasma-Lyte 
148 (N=926) on the day of surgery

Ann Surg 2012;255:821–829

Conclusions: Among hospitals in the Premier Perspective Database, the use of a calcium-free balanced 
crystalloid for replacement of fluid losses on the day of major surgery was associated with less postoperative 
morbidity than 0.9% saline.



Conclusion



• Iatrogénie postopératoire importante : Éviter les apports 
systématiques et non raisonnés (Éducation +++)

Apports Liquidiens en Période Postopératoire

• Maintien postopératoire de liquides intraveineux : 
  - Nausées, vomissements (NVPO) 
  - Troubles de la déglutition 
  - Compensation pertes liquidiennes (drains)

• Limiter les apports riches en chlore (NaCl 0.9%)





• Iatrogénie postopératoire importante : Éviter les apports 
systématiques et non raisonnés (Éducation +++)

Apports Liquidiens en Période Postopératoire

• Maintien postopératoire de liquides intraveineux : 
  - Nausées, vomissements (NVPO) 
  - Troubles de la déglutition 
  - Compensation pertes liquidiennes (drains)

• Apports oraux (boissons, nutrition) dès que possible

• Limiter les apports riches en chlore (NaCl 0.9%)



Intravenous fluid therapy in adults in!
hospital

Resuscitation (= Fluid optimization)

Routine maintenance (= Fluid maintenance)

Replacement and Redistribution 

Reassessment of patient’s fluid and electrolytes need

When prescribing IV fluids, remember the 5 Rs

Principles and protocols !
for intravenous fluid therapy



La règle d’or, c’est qu’il n’y a pas de règle d’or 
!

(George Bernard Shaw)


