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Much attention has been directed to the role of 
perioperative fluid management with the aim of
improving postoperative outcome, as described in
recent reviews [1,2]. Thus, among the many factors
to be considered in order to enhance recovery and
reduce postoperative morbidity and hospitalisation,
avoidance of fluid excess and hypovolaemia is one of
the key factors (table 1). 

However, the issue of perioperative fluid manage-
ment is complicated, including such factors as the
composition (colloid / crystalloid) of the fluid admi n -
is  tered, the amount of fluid and the concept of goal-
directed therapy, which must be considered on a
procedure-specific basis since fluid-dynamics may
vary between procedures (fig. 1). Finally, in addition
to these four factors, overall perioperative care must
be taken into account and adjusted to current 
evidence regarding analgesia, mobilisation, oral 
feeding, use of tubes, drains, catheters, etc. (the
fast-track methodology) [3,4].
In the present issue, other contributions deal with the
role of fluid composition and the choice of colloid, as

well as the detailed mechanisms of perioperative
fluid dynamics.
Discussions as to the role of the amount of crystallo-
id administered in minor procedures in which the
administration of less than about 1 litre leads to
impaired early functional recovery (dizziness, nausea,
etc) have been resolved on the basis of more than 18
randomised studies in ambulatory or semi-ambulato-
ry procedures [1]. These results are probably explain -
ed by functional hypovolaemia even in these minor 
procedures due to inappropriate fasting or minor
trauma-induced fluid disturbances. However, the
debate has mostly been focused on “high” vs. “low”
fluid administration, predominantly in abdominal pro-
cedures [1,2,5,6] where the results from the 7 rando-
mised studies are relatively inconclusive [6] due to
different definitions of “high” fluid volume, as the stu-
dies show an overlap of “high” and “low” volumes. In
addition, discharge criteria have not been described
in detail, and there is a lack of information on differ -
ent perioperative care principles [3,4], shortcomings
that preclude adequate interpretation. Nevertheless,
the general pattern of these comparative studies
suggests that a fluid excess (with significant weight
gain) may increase postoperative morbidity [1,2,5,6].
Only 3 randomised blinded studies comparing differ -
ent, well-defined crystalloid volumes in combination
with implemented evidence-based fast-track metho-
dology have been reported [7-9]. These studies in -
volv ing laparoscopic cholecystectomy, knee replace-
ment and colonic surgery demonstrated a shorter
length of hospitalisation than other randomised stu-
dies, indicating that the results and signals from sin-
gle-modality interventions involving fluid manage-
ment may not be clearly documented unless all
aspects of perioperative care are adjusted to current
evidence (table 1). However, in these three blinded
studies with assessment of a detailed battery of
functional outcomes it was shown that the amount of
crystalloid is important, both for early recovery and
morbidity. Thus, the administration of about 3 vs. 1
litre of Ringer lactate in ambulatory laparoscopic
cholecystectomy improved early functional recovery,
and reduced hospital stay, while the same study
design showed no differences in functional out -
comes in fast-track knee replacement (hospital stay
about 4 days) or fast-track open colonic surgery
(hospital stay about 2.5 days) [7-9]. However, the

Table 1: Why is the patient in hospital today [1,3,4] 

organ dysfunction (”surgical stress”)
hypothermia
pain
PONV
fluid excess/ hypovolaemia
hypoxaemia – sleep disturbances
immobilisation
semi-starvation
fatigue
traditions (tubes, drains, restrictions)

Fig. 1: Current issues in perioperative fluid management in 
fast-track surgery [1,6,10].
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colonic study comparing 1.6 litres with 5 litres of
Ringer lactate showed an almost significantly higher
morbidity with the “low” volume [7], underscoring the
potential risk of “restrictive” fluid management. 
In summary, studies of the role of the amount of 
crystalloid on postoperative recovery need to be
redefined on a procedure-specific basis, and should
include the latest evidence-based care principles,
before final recommendations can be made. So far, it
may be concluded only that inappropriate fluid
“restriction” or fluid “excess” will lead to increased
morbidity – but where the exact “cut-off points”
remains to be clarified. A rational approach, however,
would be to provide sufficient fluid to replace exter-
nal losses and to avoid a weight gain of more than 1-
2 kilograms.
Another aspect that must be further evaluated in
perioperative fluid management is the goal-directed
fluid therapy concept (GDT) [5,10], where small
amounts of colloid are administered to optimise car-
diac stroke volume. So far, the 11 randomised clini-
cal GDT outcome studies are mostly positive [10]
across a variety of procedures. However, here again,
none of these studies have included the fast-track
methodology, thereby necessitating a new series of
studies to define the patients and procedures in
which the GDT approach is indicated. Furthermore,
we need studies on the optimal non-invasive tech -
nique for goal-directed fluid therapy with the aim of
increasing implementation in clinical practice. It
should be emphasized that the modern concept of
GDT is different from the previous Shoemaker con-
cept, according to which fixed goals for cardio-
vascular optimisation were applied in place of indivi-
dualised optimisation [10]. Finally, we need goal-
directed fluid therapy studies in the subsequent
postoperative period, for which no studies are avail -
able, but which may be relevant in major procedures
where significant visible and invisible losses take
place.
In conclusion, despite the increased attention it has
received in recent years, perioperative fluid manage-
ment has still not been finally evaluated, given the
many factors in perioperative care (table 1) and the
techniques for fluid administration (fig. 1). Hopefully,

increased attention and international collaboration
will improve such evaluation, which is so important
for general recommendations and implementation in
clinical practice.
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