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Optimisation hémodynamique 

1) Intervenir vite 

2) Paramètre d’évaluation 



L’hypovolémie est grave et doit être traitée rapidement 
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Les premières leçons médecine peri-opératoire 

1) Détection et correction rapides des pertes hydriques per opératoires 

2) Réduire les apports de bases (ne pas noyer le patient) 

3) Restriction hydrique post opératoire (ERAS+++) 
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Goal-Directed Fluid Replacement Strategy
in Major Abdominal Surgery
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Objectives: To compare the influence of 2 volumes of
fluid, integrated with goal-directed fluid therapy, on hy-
povolemia (a key trigger of tissue hypoperfusion) and cen-
tral venous oxygen saturation (ScvO2) and to assess their
relationships with postoperative morbidity.

Design, Setting, and Patients: A prospective, ran-
domized trial of 70 consecutive patients undergoing ma-
jor abdominal surgery.

Interventions: Patients were randomly assigned to 6
mL/kg/h of crystalloid (a restrictive fluid strategy) or 12
mL/kg/h of crystalloid (a more conservative fluid strat-
egy). In both groups, a fluid bolus was administered when
respiratory variation in peak aortic flow velocity (!PV)
was greater than 13%. Data on hypovolemia (!PV"13%),
ScvO2, and postoperative complications were recorded for
all patients.

Main Outcome Measures: Overall incidence of post-
operative complications, especially anastomotic leak and
sepsis.

Results: Overall incidence of complications, including
postoperative anastomotic leak and sepsis, was higher in
the restrictive group than in the conservative group (all
P# .05). The number of patients with hypovolemia in-
creased significantly in the restrictive group compared with
the conservative group (P# .001). The perioperative mean
ScvO2 (P=.02) and mean minimum ScvO2 (P=.04) were
significantly lower in the restrictive group than in the con-
servative group. Multivariate analysis showed that both hy-
povolemia and mean minimum ScvO2 were indepen-
dently associated with anastomotic leak and sepsis.

Conclusions: Excessive fluid restriction increased the
level of hypovolemia, leading to reduced ScvO2 and thereby
increased incidence of postoperative complications. Ex-
cessive fluid restriction should be applied cautiously in
surgical patients.

Trial Registration: clinicaltrials.gov Identifier:
NCT00852449

Arch Surg. 2010;145(12):1193-1200

P OSTOPERATIVE ORGAN FAIL-
ure severely affects the prog-
nosis of surgical patients.1-4

Adequate tissue perfusion is
an essential component of

oxygenation and can improve postopera-
tive outcomes.1,5 Optimal perioperative
fluid management continues to be highly
challenging, especially in patients under-
going major abdominal surgery.1,5,6

There are 2 main, partially overlapping
strategies in perioperative fluid manage-
ment: (1) fluid substitution using unmoni-
toredfixedregimensandestimationsof fluid
losses (and suggesting high7,8 or low9-12 vol-
umes of fluids) and (2) goal-directed fluid
therapy (GDT) based on the maximiza-
tion of flow-related parameters.1,13 Al-
though perioperative fluid restriction has
been found to reduce postoperative mor-

bidity and to promote faster recovery com-
pared with more liberal approaches,9,11,12 a
recent animal study suggested that, com-
pared with a restricted fluid strategy, goal-
directed fluid optimization markedly
increased tissue oxygen tension and mi-
crocirculatoryperfusion inbothhealthyand
perianastomotic tissues.14 To our knowl-
edge, these strategies have not been com-
pared in humans.15 Fluid overload may ex-
pose a patient’s tissue to edema, impairing
oxygenation and predisposing to anasto-
motic breakdown.5,9,16-18 Conversely, ex-
cessive fluid restriction, especiallyusingun-
monitored and fixed volumes, may expose
a patient’s tissue to hypovolemia and hy-
poperfusion, which are key triggers of or-
gan dysfunction.3,19-21 Nevertheless, main-
tenance of the volume of intravascular fluid
is essential to ensure adequate organ per-
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[4.1%], respectively; P=.02) and mean (SD) minimum
ScvO2 (72% [6%] vs 69% [6%], respectively; P=.04). Post-
operative mean minimum ScvO2 correlated with the mean
minimum ScvO2 recorded during surgery (r = 0.43;
P!.001). In patients with complications as compared with
patients without complications, both the mean (SD) ScvO2

(80.8% [4.2%] vs 78.2% [3.9%], respectively; P=.02) and
the mean (SD) minimum ScvO2 (72.4% [6.4%] vs 67.3%
[6.4%], respectively; P=.002) were significantly reduced.

Univariate analysis identified 4 variables associated with
anastomotic leak and/or perianastomotic abscess and sep-
sis: intraoperative hypovolemia (P=.004), group (P=.007),
mean minimum ScvO2 (P=.003), and body mass index
(P=.02). Multivariate analysis showed that intraopera-
tive hypovolemia (OR, 1.33 [95% CI, 1.01-1.95]; P=.04)
and a mean minimum ScvO2 less than 70% (OR, 4.2 [95%
CI, 1.1-14.3]; P=.02) were independently associated with
anastomotic leak and/or perianastomotic abscess. Hypo-
volemia (OR, 1.46 [95% CI, 1.12-2.20]; P=.005) and a
mean minimum ScvO2 less than 70% (OR, 4.2 [95% CI,
1.2-12.5]; P=.02) were also independently associated with
postoperative sepsis. The area under the receiver oper-

ating characteristic curve was 0.707 (95% CI, 0.551-
0.863) for anastomotic leak and/or perianastomotic ab-
scess and 0.731 (95% CI, 0.602-0.864) for sepsis. The
optimal mean minimum ScvO2 was 67.6% (sensitivity,
75.9%; specificity, 66.7%) for discriminating between pa-
tients who did and patients who did not develop anas-
tomotic leak and/or perianastomotic abscess and 70.6%
(sensitivity, 72.9%; specificity, 71.4%) for discriminat-
ing between patients with and patients without sepsis.

COMMENT

The main finding of this study is that intraoperative fluid
restriction, even using a goal-directed fluid strategy, in-
creases the incidence of hypovolemia and markedly im-
pairs postoperative organ function after major abdomi-
nal surgery. Fluid restriction was associated with an
increased incidence of postoperative complications such
as an anastomotic leak and/or perianastomotic abscess
(33%) and sepsis (44%).

In a recent animal study, Kimberger et al14 showed that
intraoperative fluid restriction, as proposed for humans in
a recent article,12 may be associated with altered tissue per-
fusion and microcirculation. To our knowledge, prior to
our study, no report integrated GDT with existing knowl-
edge on intraoperative fluid management.15 Although fluid
restriction has been found to reduce the incidence of post-
operative morbidity,9,11,12 optimal fluid substitution strat-
egies remain controversial.13 Moreover, recent random-
ized trials did not confirm the supposed benefits of fluid
restriction on recovery after elective surgery.7,8 In a recent
experimental study, Marjanovic et al18 demonstrated the
negative effect of fluid excess on the functional and struc-
tural stability of intestinal anastomoses. However, no sig-
nificant differences were found between restrictive and
conventional fluid administration in terms of the tissue wet-
dry ratio and histological evaluation.18 We found that fluid
restriction was associated with increased intraoperative
hypovolemia. Although study designs and the fluid algo-

Table 4. Postoperative Biological Data on Patients Who
Received Restrictive Goal-Directed Fluid Therapy and
Patients Who Received Conservative Goal-Directed
Fluid Therapy

Measure

Mean (SD)

P Value

R-GDT
Group
(n=36)

C-GDT
Group
(n=34)

At admission to PACU
Hemoglobin, g/dL 1.1 (0.2) 1.1 (0.2) .53
Creatinine, mg/dL 0.85 (0.32) 0.72 (0.21) .06
C-reactive protein, mg/L 4.3 (3.2) 5.9 (11.3) .16
Hematocrit, % 32 (4) 33 (4) .47
Lactate, mg/dL 24.3 (18.0) 21.6 (18.0) .38

1 d after surgery
Hemoglobin, g/dL 1.1 (0.2) 1.0 (0.1) .29
Creatinine, mg/dL 71 (34) 63 (23) .12
Albumin, g/dL 2.7 (0.4) 2.6 (0.4) .21
C-reactive protein, mg/L 76 (41) 81 (43) .62
Procalcitonin, mg/L 1.2 (2.5) 1.6 (3.2) .92
Lactate, mg/dL

At 7 h 15.3 (5.4) 14.4 (6.3) .87
At 18 h 14.4 (5.4) 13.5 (4.5) .81

2 d after surgery
Hemoglobin, g/dL 1.0 (0.2) 1.0 (0.1) .75
Creatinine, mg/dL 0.72 (0.32) 0.66 (0.24) .21
Albumin, g/dL 2.6 (0.4) 2.5 (0.4) .33
C-reactive protein, mg/L 113 (63) 110 (70) .73
Procalcitonin, mg/L 0.9 (1.8) 1.2 (2.2) .90
Lactate, mg/dL

At 7 h 10.8 (3.6) 9.9 (4.5) .10
At 18 h 10.8 (3.6) 12.6 (4.5) .20

Abbreviations: C-GDT, conservative goal-directed fluid therapy;
PACU, postanesthesia care unit; R-GDT, restrictive goal-directed fluid
therapy.

SI conversion factors: To convert hemoglobin to grams per liter, multiply
by 10; to convert creatinine to micromoles per liter, multiply by 88.4; to
convert C-reactive protein to nanomoles per liter, multiply by 9.524; to
convert hematocrit to proportion of 1.0, multiply by 0.01; to convert lactate
to millimoles per liter, multiply by 0.111; and to convert albumin to grams
per liter, multiply by 10.

Excluded10
Refused to participate6
Did not meet inclusion criteria
(expected duration <1 h)

4

80 Patients assessed for eligibility

70 Randomized

36 Randomized to restrictive
 GDT group
36 Received intervention as
 assigned

0 Lost to follow-up 0 Lost to follow-up

36 Included in analysis 34 Included in analysis

34 Randomized to conservative
 GDT group
34 Received intervention as
 assigned

Figure. Flowchart for a randomized controlled trial comparing patients
assigned to restrictive goal-directed fluid therapy (GDT) with patients
assigned to conservative GDT.

(REPRINTED) ARCH SURG/ VOL 145 (NO. 12), DEC 2010 WWW.ARCHSURG.COM
1197

©2010 American Medical Association. All rights reserved.
Downloaded From: http://archsurg.jamanetwork.com/ on 03/07/2013

•  6 vs 12 ml ml/kg/h RL 

•  Monitorage DO (ΔPV < 13%) 

rithm were not comparable, the significant increase in ad-
ditional fluid boluses in the fluid restriction group in the
study by Nisanevich et al12 also suggested frequent epi-
sodes of intraoperative hypovolemia. The expected vol-
ume of fluid administered in the study by Nisanevich et al
(4 mL/kg) was lower than the volume of fluid adminis-
tered in our restrictive group. Surgical trauma is associ-
ated with an increase in endothelial permeability,51 lead-
ing to unpredictable extravascular fluid shifts, which cannot
currently be monitored.5 In this context, it may be diffi-
cult to generalize unmonitored fluid restriction, as re-
ported previously,9,11,12 to the general surgical population,
especially to those undergoing major abdominal surgery.

Recent reports suggest that the timing of fluid chal-
lenge may be more important than the absolute quanti-
ties of fluid delivered.2,5,52 Several randomized trials
showed improved patient outcome when esophageal Dop-
pler-guided fluid optimization was performed.24,25,28,52,53

Esophageal Doppler monitoring has been demonstrated
to be valuable for detecting hypovolemia and predicting
volume responsiveness.41,42 We found that hypovolemia
was an independent predictor of anastomotic leak and
postoperative sepsis. Hypovolemia, which leads to poor
organ perfusion, is thought to be a major determinant
of organ dysfunction.28,49 Because of the high incidence

of tissue hypoperfusion during major abdominal sur-
gery,3,54 early detection and correction of occult hypo-
volemia are important and facilitate the use of early-
warning tissue hypoperfusion signals.2

Although our study was not designed to assess tissue
perfusion, we hypothesized that postoperative complica-
tions might be related to hypovolemia-induced tissue hy-
poxia. A recent study found that fluid restriction was as-
sociated with decreased intestinal microcirculatory blood
flow and tissue oxygen tension.14 We found that fluid re-
striction, even when using GDT to correct hypovolemia,
was associated with reduced perioperative ScvO2. We also
observed associations between reduced ScvO2, hypovole-
mia, and postoperative complications. Experimental stud-
ies have shown that changes in ScvO2 closely reflect cir-
culatory disturbances during periods of tissue hypoxia.55

Our results confirm previous findings30,31 and suggest that
reductions in ScvO2 are associated with postoperative com-
plications. In patients who developed complications, both
the mean and mean minimum ScvO2 were reduced, by
72.4% and 67.3%, respectively; these findings were in good
agreement with previous results in surgical patients.30,31

By closely monitoring oxygen extraction calculated from
ScvO2, Donati et al2 found that early correction of altered
tissue oxygenation reduced postoperative morbidity.

The generalization of our findings may be restricted be-
cause our study had limitations. The number of included
patients was relatively small. However, the strength of our
study lies in the inclusion of all consecutive patients. More-
over, the sample size was sufficient to allow us to detect
differences in postoperative outcomes. All patients were sub-
jected to evidence-based postoperative practices. Never-
theless, some aspects of our patient-care algorithm that have
not been uniformly adopted (such as the omission of me-
chanical bowel preparation and the use of relatively low
volumes of fluid postoperatively) may have influenced our
results. Our study included a variety of intra-abdominal pro-
cedures. Nevertheless, postoperative morbidity has been
assumed to be directly related not to the type of surgical
procedure but rather to a surgical stress response of com-
bined metabolic and inflammatory origin.56 Our study was
performed in a relatively homogeneous group of patients
(mainly with ASA scores of 1 or 2). Nevertheless, our pa-
tients’ characteristics were not unusual for patients sched-
uled for abdominal surgery.24,27,28 Moreover, the Ports-
mouth Physiological and Operative Severity Scores for
enUmeration of Morality and Morbidity were similar in both
groups, indicating an even overall distribution of opera-
tive risk.57 Although not statistically different, there was a
trend toward greater blood loss and higher operating time
in the R-GDT group, and therefore these variables were con-
sidered in the multivariate analysis. These variables were
not associated with an increased incidence of postopera-
tive complications. Our study was not designed to assess
differences in hospital lengths of stay. Although this is im-
portant and has economic implications, confounding fac-
tors may affect interpretation. The anesthesiologists who
treated patients in the operating room were not blinded to
patient group assignment. Nevertheless, our goal-
directed fluid replacement strategy was standardized, and
physicians who were unaware of patient group assign-
ment recorded all postoperative organ failures.

Table 5. Modified Postoperative Organ Dysfunction
and Outcomes of Patients Who Received Restrictive
Goal-Directed Fluid Therapy and Patients Who Received
Conservative Goal-Directed Fluid Therapy

Outcome

No. (%)

P Value

R-GDT
Group
(n=36)

C-GDT
Group
(n=34)

Infection
Anastomotic leak and/or

perianastomotic abscess
12 (33) 4 (12) .03

Wound abscess 4 (11) 0 .14
Urinary tract infection 7 (19) 3 (9) .35
Pneumonia 6 (17) 1 (3) .13
Sepsis and/or septic shock 16 (44) 5 (15) .007

Reintervention 8 (23) 3 (9) .12
Cardiovascular disease

Congestive heart failure 3 (9) 0 .26
Myocardial infarction 2 (6) 0 .50
Arrhythmia 3 (9) 0 .26

Postoperative hemorrhage 1 (3) 1 (3) .50
Respiratory failure

Pneumothorax 1 (3) 1 (3) .50
ALI or ARDS 6 (17) 0 .04
Pulmonary embolism 0 0 NR

Renal dysfunction 4 (11) 0 .14
Dialysis for acute renal failure 3 (9) 0 .26

Neurological event
Postoperative confusion 5 (14) 0 .07
Cerebrovascular accident 0 0 NR

Death 1 (3) 1 (3) .50
Patients with complications

Any 21 (58) 9 (36) .007
!1 15 (42) 5 (15) .01

Abbreviations: ALI, acute lung injury; ARDS, acute respiratory distress
syndrome; C-GDT, conservative goal-directed fluid therapy; NR, not rated;
R-GDT, restrictive goal-directed fluid therapy.

(REPRINTED) ARCH SURG/ VOL 145 (NO. 12), DEC 2010 WWW.ARCHSURG.COM
1198

©2010 American Medical Association. All rights reserved.
Downloaded From: http://archsurg.jamanetwork.com/ on 03/07/2013

•  VT = 8 ml/kg 

•  Validité des indices dynamiques? 



Futier, Arch Surg 2010 

ORIGINAL ARTICLE

Conservative vs Restrictive Individualized
Goal-Directed Fluid Replacement Strategy
in Major Abdominal Surgery
A Prospective Randomized Trial

Emmanuel Futier, MD; Jean-Michel Constantin, MD, PhD; Antoine Petit, MD; Gerald Chanques, MD;
Fabrice Kwiatkowski, PhD; Renaud Flamein, MD; Karem Slim, MD; Vincent Sapin, PharmD, PhD;
Samir Jaber, MD, PhD; Jean-Etienne Bazin, MD, PhD

Objectives: To compare the influence of 2 volumes of
fluid, integrated with goal-directed fluid therapy, on hy-
povolemia (a key trigger of tissue hypoperfusion) and cen-
tral venous oxygen saturation (ScvO2) and to assess their
relationships with postoperative morbidity.

Design, Setting, and Patients: A prospective, ran-
domized trial of 70 consecutive patients undergoing ma-
jor abdominal surgery.

Interventions: Patients were randomly assigned to 6
mL/kg/h of crystalloid (a restrictive fluid strategy) or 12
mL/kg/h of crystalloid (a more conservative fluid strat-
egy). In both groups, a fluid bolus was administered when
respiratory variation in peak aortic flow velocity (!PV)
was greater than 13%. Data on hypovolemia (!PV"13%),
ScvO2, and postoperative complications were recorded for
all patients.

Main Outcome Measures: Overall incidence of post-
operative complications, especially anastomotic leak and
sepsis.

Results: Overall incidence of complications, including
postoperative anastomotic leak and sepsis, was higher in
the restrictive group than in the conservative group (all
P# .05). The number of patients with hypovolemia in-
creased significantly in the restrictive group compared with
the conservative group (P# .001). The perioperative mean
ScvO2 (P=.02) and mean minimum ScvO2 (P=.04) were
significantly lower in the restrictive group than in the con-
servative group. Multivariate analysis showed that both hy-
povolemia and mean minimum ScvO2 were indepen-
dently associated with anastomotic leak and sepsis.

Conclusions: Excessive fluid restriction increased the
level of hypovolemia, leading to reduced ScvO2 and thereby
increased incidence of postoperative complications. Ex-
cessive fluid restriction should be applied cautiously in
surgical patients.

Trial Registration: clinicaltrials.gov Identifier:
NCT00852449

Arch Surg. 2010;145(12):1193-1200

P OSTOPERATIVE ORGAN FAIL-
ure severely affects the prog-
nosis of surgical patients.1-4

Adequate tissue perfusion is
an essential component of

oxygenation and can improve postopera-
tive outcomes.1,5 Optimal perioperative
fluid management continues to be highly
challenging, especially in patients under-
going major abdominal surgery.1,5,6

There are 2 main, partially overlapping
strategies in perioperative fluid manage-
ment: (1) fluid substitution using unmoni-
toredfixedregimensandestimationsof fluid
losses (and suggesting high7,8 or low9-12 vol-
umes of fluids) and (2) goal-directed fluid
therapy (GDT) based on the maximiza-
tion of flow-related parameters.1,13 Al-
though perioperative fluid restriction has
been found to reduce postoperative mor-

bidity and to promote faster recovery com-
pared with more liberal approaches,9,11,12 a
recent animal study suggested that, com-
pared with a restricted fluid strategy, goal-
directed fluid optimization markedly
increased tissue oxygen tension and mi-
crocirculatoryperfusion inbothhealthyand
perianastomotic tissues.14 To our knowl-
edge, these strategies have not been com-
pared in humans.15 Fluid overload may ex-
pose a patient’s tissue to edema, impairing
oxygenation and predisposing to anasto-
motic breakdown.5,9,16-18 Conversely, ex-
cessive fluid restriction, especiallyusingun-
monitored and fixed volumes, may expose
a patient’s tissue to hypovolemia and hy-
poperfusion, which are key triggers of or-
gan dysfunction.3,19-21 Nevertheless, main-
tenance of the volume of intravascular fluid
is essential to ensure adequate organ per-
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data were available for all 70 patients (Figure). Preop-
eratively, patients had similar demographic, biochemi-
cal, and surgical characteristics (Table 1). Surgical proce-
dures were colon or rectal resections (30 patients [43%]),
duodenopancreatectomy (14 patients [20%]), gastrec-
tomy (15 patients [21%]), and hepatectomy (11 patients
[16%]) and were equally distributed between the 2 groups
(P=.41). All patients were extubated within 2 hours after
surgery.

The total mean (SD) volume of fluids perfused was sig-
nificantly greater in the C-GDT group than in the R-GDT
group (12.2 [0.9] vs 7.7 [1.5] mL/kg/h, respectively;
P! .001) (Table 2). The mean incidence of intraoperative
hypovolemia was significantly higher in the R-GDT group
than in the C-GDT group (3.8 [2.1] vs 1.2 [1.1]; P! .001).
Patients in the R-GDT group also required more colloid
fluid than did patients in the C-GDT group (mean [SD]
volume,854[547]vs316[311]mL, respectively;P!.001).
The 2 groups showed no significant differences in intra-
operative blood loss, need for blood transfusion (P=.42),
need for vasoactive or inotropic support (Table 2), or the
principal hemodynamic and biological variables (Table 3
and Table 4).

RATE OF ORGAN DYSFUNCTION AND OUTCOME

The number of patients with complications was signifi-
cantly greater in the R-GDT group compared with the
C-GDT group (21 [58%] vs 9 [36%], respectively;

P! .007). The R-GDT group as compared with the C-
GDT group had significantly more incidences of anas-
tomotic leak and/or perianastomotic abscess (12 [33%]
vs 4 [12%], respectively; P=.03) and postoperative sep-
sis (16 [44%] vs 5 [15%], respectively; P=.007). The 2
groups did not differ, however, in rates of reintervention
(P=.12), wound abscess (P=.14), pneumonia (P=.13),
or urinary tract infection (P=.35) (Table 5). Postop-
erative parenteral nutrition was similar in the 2 groups
(P=.93). Incidence of postoperative acute lung injury or
acute respiratory distress syndrome was significantly
higher in the R-GDT group than in the C-GDT group (6
[17%] vs 0, respectively; P=.04). Intraoperative hypo-
volemia was significantly associated with anastomotic leak
and/or perianastomotic abscess (P = .04) and sepsis
(P=.003). Despite the significant decrease in postopera-
tive urine output observed in the R-GDT group (Table 2),
the rate of renal dysfunction was similar in the 2 groups
(P=.14) (Table 5).

MODIFICATIONS IN ScvO2 AND ASSOCIATION
WITH ORGAN DYSFUNCTION

Despite comparable baseline values, at the end of sur-
gery, the mean and mean minimum values of ScvO2 were
significantly higher in the C-GDT group than in the
R-GDT group (P=.03) (Table 3). The C-GDT group as
compared with the R-GDT group had significantly higher
perioperative mean (SD) ScvO2 (81.1% [4.2%] vs 78.9%

Table 2. Modified Intraoperative Fluid Management
for Patients Who Received Restrictive Goal-Directed
Fluid Therapy and Patients Who Received
Conservative Goal-Directed Therapy

Measure

R-GDT
Group
(n=36)

C-GDT
Group
(n=34)

P
Value

Hypovolemia episodes per patient,
mean (SD), No.

3.8 (2.1) 1.2 (1.1) !.001

Patients without hypovolemia,
No. (%)

3 (8) 12 (35) .006

Volume of crystalloid perfused,
mean (SD), mL

3040 (769) 5266 (1340) !.001

Volume of colloid perfused,
mean (SD), mL

854 (547) 316 (311) !.001

Total volume of fluid perfused,
mean (SD), mL

3380 (1114) 5588 (1463) !.001

Total volume of fluid perfused,
mean (SD), mL/kg/h

7.7 (1.5) 12.2 (0.9) !.001

Blood transfused per patient, units 0.57 0.12 .23
Blood transfusion, % of patients 22 15 .42
Estimated blood loss,

mean (SD), mL
425 (398) 278 (298) .07

Urine output, mean (SD), mL
Intraoperative 576 (360) 804 (598) .20
Day 1 1435 (656) 2758 (1279) !.001
Day 2 1756 (860) 2825 (1196) !.001

Vasoactive support, No. of patients
Ephedrine hydrochloride 12 8 .36
Norepinephrine bitartrate 2 2 ".99
Dobutamine hydrochloride 0 1 .30

Abbreviations: C-GDT, conservative goal-directed fluid therapy;
R-GDT, restrictive goal-directed fluid therapy.

Table 3. Intraoperative Hemodynamic Data on Patients
Who Received Restrictive Goal-Directed Fluid Therapy and
Patients Who Received Conservative Goal-Directed Therapy

Measure

Mean (SD)

P
Value

R-GDT
Group
(n=36)

C-GDT
Group
(n=34)

Mean arterial pressure, mm Hg
At baseline 77 (13) 78 (15) .92
During surgery 79 (19) 78 (13) .73
At end of surgery 74 (14) 77 (10) .36

Cardiac output, L/min
At baseline 4.6 (1.0) 4.9 (1.1) .21
During surgery 5.1 (1.4) 5.2 (1.4) .57
At end of surgery 5.4 (1.2) 5.5 (1.3) .45

Oxygen delivery index, mL/min/m2

At baseline 447 (91) 502 (139) .05
During surgery 462 (113) 494 (152) .07
At end of surgery 452 (133) 495 (144) .33

Stroke volume, mL
At baseline 72 (17) 72 (18) .87
During surgery 72 (21) 75 (21) .46
At end of surgery 71 (20) 78 (23) .19

Perioperative SvcO2, %
At baseline 82.4 (10.2) 80.5 (7.2) .37
At end of surgery 81.2 (4.9) 84.2 (4.7) .03
At PACU discharge 71.3 (3.8) 79.7 (8.0) .01
Minimum 69 (6) 72 (6) .04
During surgery 78.9 (4.1) 81.1 (4.2) .02

Abbreviations: C-GDT, conservative goal-directed fluid therapy;
PACU, postanesthesia care unit; R-GDT, restrictive goal-directed fluid
therapy; ScvO2, central venous oxygen saturation.
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Importance du monitorage 



Le monitorage 



Les leçons médecine peri-opératoire 

1) Détection et correction rapides des pertes hydriques per opératoires 

2) Réduire les apports de bases (ne pas noyer le patient) 

3) Restriction hydrique post opératoire (ERAS+++) 

4) Bon monitorage de la volémie (Qc+++) 

Cela reste à prouver 



Plan 

Anesthésie - Réanimation 

1) Les leçons de l’anesthésie 

2) La réanimation 



Lin, Shock 2006, Ferrer, JAMA, 2007, Lefrant, AFAR 2010 

Optimisation hémodynamique initiale 



Lefrant, AFAR 2010 

Optimisation hémodynamique initiale 



Optimisation hémodynamique 



Optimisation/Restriction hydrique? 

Les résultats changent : Amélioration des soins standard? 
Optimisation hémodynamique initiale rapide 



Marik, ICM 2017 

Remplissage vasculaire initial : il faut savoir s’arrêter 



Leisman, CCM 2017 

11 182 patients 

Remplissage vasculaire initiale : savoir s’arrêter à temps 



Restriction hydrique 

3000 10 000 

16 000 30 000 



Balance moyenne  
= + 740 ml/j 

(+ 10 % poids) 

Balance moyenne  
= + 450 ml/j* 

      Remplissage chez le patient critique :  
      Balance hydro sodée positive = surmortalité (Post hoc ICON study) 

Sakr, CCM 2017 

+ 8000 ml 
 
 
+ 3000 ml 
 
Balance = 0 
 
 
Balance < 0 

Remplissage vasculaire et balance hydrique? 



Restriction hydrique 

Algorithme? 

Objectif? (Mortalité, défaillances d’organes, durées) 



Balance moyenne  
= + 740 ml/j 

(+ 10 % poids) 

Balance moyenne  
= + 450 ml/j* 

Les questions à régler 

1)  Le remplissage vasculaire 

2)  Balance hydro sodée 

3)  Quand arrêter? 

4)  Le monitorage? 



Balance moyenne  
= + 740 ml/j 

(+ 10 % poids) 

Balance moyenne  
= + 450 ml/j* 

Le remplissage vasculaire 

1)  Quand l’indiquer? 

2)  Comment? 

3)  Comment l’évaluer? 

4)  Quand l’évaluer? 



  Pratiques de remplissage en réanimation en France 
  Un cliché sur 777 patients 

Boulain, ICM 2015 

Quand l’indiquer et sur quels critères? 



Les modalités de remplissage initial 

Michard, Chest 2002 



Cecconi, ICM 2015 

Les critères de décision et d’évaluation 



Quand l’évaluer? 

Hahn, R   Anesthesiology 2010 

Chirurgie thyroïdienne : expansion volémique à 60 
min = 26 % (400/1500 ml) 

PK/PD des Cristalloïdes : Au delà de 30 minutes, la majorité du volume perfusé 
passe dans l’interstitium 



  Evaluation de la réponse au remplissage vasculaire :  
  Attention aux « répondeurs transitoires » 

Roger, SFAR 2017 
Soumis à Anesthesiology 

Répondeurs	transitoires	

Quand l’évaluer? 



Le remplissage vasculaire 

1.  Les premières heures sont déterminantes (2-6) 

2.  2 à 3 litres et après??? 

3.  Après 6 heures à 24 heures??? 

4.  Monitorage du remplissage vasculaire +++ 

5.  Arrêter le remplissage vasculaire 



Faut-il restreindre le volume du remplissage vasculaire? 

Insuffisance rénale aigue en réanimation… 
L’excès de remplissage est constant 

Legrand, Crit Care 2013 

PVC = 10? 



Un autre critère pour arrêter de remplir: 
Eau pulmonaire extra vasculaire > 10 ml/Kg 

Martin, Crit Care 2005 

 = 

Quand arrêter le remplissage vasculaire? 



Perner, NEJM 2012 

Eviter les fluides parasites 



Mahjoub, BJA 2014 

Eviter les fluides parasites 



PERTES 
Diurèse : 1 ml/kg/h        1440 
Pertes insensibles 10 ml/kg/j       700 
Volume extra cellulaire 
Volume intra cellulaire 

Un exemple 

Patient 60 kg 

APPORTS 
Alimentation :25 Cal/kg/j  1500 Cal  1000 
Seringues électriques 
Remplissage vasculaire 
« Réa de base »         ?????? 



Type de fluide 
HEA : NON Balancés? 



Type de fluide 



Conclusion 
La recette? 

1.  Le défaut et l’excès sont nocifs 

2.  Les premières heures sont déterminantes (2-6) 

3.  Discuter l’indication au delà de 3000 ml et après 6h 

4.  Monitorage du remplissage vasculaire 

5.  Arrêter le remplissage vasculaire (PVC, poids, balance hydrique, EPEV) 

6.  Supprimer les apports parasites 



MERCI 


