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Day surgery - coming to and leaving hospital on the day of surgery, is becoming increasingly popular and
there are a number of factors promoting its growth. Reducing the costs associated with in-patient hospital care
is, without doubt, one powerful driving force. An increasing understanding of the pathophysiology associated
with surgical trauma is, however, another important factor. The introduction of minimally invasive, minimally
traumatic surgical techniques is also of huge importance. The introduction of new drugs is also claimed to have
an impact promoting its growth. One may argue, however, that of greater importance is how the drugs are used
rather than what drugs are chosen. The goal of day surgery anaesthesia is to achieve good, stable intra-opera-
tive conditions while providing a rapid return of body function, enabling an early and safe discharge.
Minimising well-known postoperative problems such as pain, nausea and dizziness, and fatigue are of the
utmost importance. Finally, successful achievement of day surgery requires good planning and optimisation of
logistics. 

PRE-OPERATIVE PREMEDICATION

Good pre-operative preparation and information and minimising waiting times may diminish the need for
anxiolytic or sedative premedication. If needed, a small dose of a benzodiazepine is the preferred choice of agent
and does not seem to have a major impact on delaying the time to ‘eligible for discharge’ [1]. During the pre-
operative waiting period (which should be kept as short as possible) a loading dose of ‘peripheral analgesics’ is
frequently provided; paracetamol and a NSAID (or when there is a risk of bleeding a COX-2 inhibitor) have
proven benefits on postoperative pain [2-4]. It is arguable whether these drugs have any impact on the intra-
operative course. All efforts should, however, be focused on minimising the overall peri-operative need for mor-
phine-like substances. The value of pre-operative opioids is questionable and oral opioid premedication has been
shown to have no significant per- or postoperative effects [5].

INDUCTION AGENTS AND TECHNIQUE

In adult patients intravenous induction has become the ‘gold standard’. Inhalational induction, for exam-
ple by vital capacity breathing of sevoflurane, is an option in patients with needle phobia [6]. Co-induction –
the combination of two or more agents such as an opioid and an intravenous induction agent reduces the require-
ment of each component and facilitates a smooth and rapid induction of anaesthesia [7, 8]. Propofol is the most
popular induction agent but thiopental can be used [9]. 

INTRA-OPERATIVE ANALGESICS

The choice of intra-operative opioid is a matter of personal choice. Small doses of fentanyl, alfentanil or a
continuous infusion of remifentanil are all suitable alternatives [9, 10]. However, every attempt should be made
to minimise the need for opioids throughout the peri-operative period. 

Local anaesthesia should be used whenever possible to reduce the need for further analgesia. Which local
anaesthetic technique used - local, regional or central neuraxial block, is of less importance. When feasible, a
fast-acting local anaesthetic should be applied prior to incision to reduce the nocioceptive inflow and the need
for intra-operative analgesia and anaesthesia. The addition of local anaesthesia is also of value when patients are
receiving general anaesthesia in order to reduce the need for intra-operative anaesthetic agent. The use of local
anaesthesia has proven beneficial effects on postoperative pain [11]. Steroids have become increasingly popu-
lar as they possess well-documented antiemetic, analgesic and antihyperaestetic properties [12]. The earlier the
steroid can be administrated, the better.

MAINTENANCE OF ANAESTHESIA

There has been a long and intense debate about the optimal drug and route of delivery for maintenance of
anaesthesia for day surgery. All the presently available alternatives are suitable with propofol, sevoflurane and
desflurane all having certain benefits [13]. The interaction between opioids and the main anaesthetic agent is
useful in the day surgery setting. For example, small doses of fentanyl profoundly reduce the need for the main
anaesthetic agent [14]. Titration of the main anaesthetic agent to each individual patient’s unique need, balanced
against the surgical stimulation in real time, is of huge importance in day surgery anaesthesia. 
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The currently available brain monitors such as BIS (Aspect Medical Systems, Inc. Norwood, USA), AAI
(AEP Monitor/2™, Danmeter A/S Odense, Denmark), or CSI (Cerebral State Monitor™. Danmeter A/S Odense,
Denmark) are ‘effect’ tools used to improve drug delivery and dosing. The optimisation of administration facil-
itates recovery and may have an impact on PONV [15]. 

Maintenance of anaesthesia with a propofol infusion has become popular and target-controlled infusion
(TCI) pumps have improved dosing. The inhaled anaesthetics sevoflurane and desflurane are easy to use, the
end-tidal concentrations can be monitored in real time, they have low inter-individual variations in response and
they are rapidly eliminated providing quick emergence [13]. The composition of the fresh gas has been the sub-
ject of extensive discussion.  The potential benefits of high inspired concentrations of oxygen on PONV have
been described. The impact on surgical site wound infection may not be relevant for day surgery [16]. The use
of nitrous oxide remains an option and reduces the need for a ‘second, main anaesthetic’ [17]. Both sevoflurane
and propofol consumption are significantly reduced when nitrous oxide is used. The influence of nitrous oxide
on PONV is limited. In a large analysis of various factors on PONV by Apfel et al no significant difference was
shown between fresh gas consisting of oxygen and air compared with oxygen and nitrous oxide [18].

MUSCLE RELAXANTS

Muscle relaxation should be avoided as far as possible. An appropriate dose of a short-acting agent should
be used when there is no alternative. In order to reduce the risk of residual block, neuromuscular monitoring is
mandatory during day surgery [19].

EMERGENCE AND PAIN MANAGEMENT

At the end of surgery a procedure-specific plan for optimising the postoperative course should be adopted,
including adequate pain management. The aim is to minimise the postoperative use of strong opioid analgesics
to avoid side effects but maintain an adequate quality of care [20]. 

A multi-modal pain strategy has become the ‘gold standard’ [21]. When there are no contra-indications
local anaesthetic agents should be applied either to the wound area or to the nerves supplying the operative area
by a block. A low concentration of a long-acting agent in order to achieve good postoperative pain relief but as
little motor block as possible is recommended [11]. Catheter techniques for continuous or intermittent local
anaesthetic administration in order to prolong the duration of action have become popular [22]. Adding adjuncts
to the local anaesthetic solution may prolong the action for more extensive surgical procedures [23].
Paracetamol and NSAID/COX-2 inhibitors should be used whenever there is no contra-indication to their use.
Such multi-modal pain management, including the use of weak opioids and, when needed, strong opioids, is the
basis of the analgesic ladder for most day surgical procedures [22, 24].

POSTOPERATIVE CARE

Patient preoperative information should include details about the postoperative course as well as the surgi-
cal procedure. A motivated and well-informed patient, aware of the pain pattern, rehabilitation plan and pain
medication strategy, results in better overall satisfaction. Patients should be informed about early mobilisation
and discharge and not to expect a protracted bed rest after emergence. 

MANAGEMENT OF PONV

Postoperative nausea and vomiting is the second most common and, perhaps, the most important side-
effect after day surgery. Every effort should be made to avoid the occurrence of PONV and to provide early
treatment if a patients exhibits symptoms. Pre-operative risk stratification is mandatory and prophylaxis should
be given if more than two risk factors are present. A multi-modal strategy is recommended for the prevention
and the treatment of PONV: steroids, metoclopramide, phenothiazines and 5-HT3 blockers are all effective. It
may be advisable to start prophylaxis with steroids, adding small dose of droperidol intraoperatively (~ 1 mg)
in order to allow the patient to be monitored for some time after administration because of the small risk of ECG
abnormalities (in particular QT prolongation). Metoclopramide may also be used. The 5-HT3 antagonists are
retained for use as treatment rather than prevention of PONV. Current literature favours drug rotation: if a
patient exhibits symptoms after receiving prophylaxis, a drug from a different class should be chosen [18, 25].

CONCLUSIONS

Well-planned procedure-specific peri-operative management is of great importance. Individual drug titra-
tion is strongly recommended. A multi-modal analgesic as well as, when needed, an anti-emetic strategy and
combination of analgesics and anaesthetics in order to maintain adequate anaesthesia with a minimum of side
effects is recommended.
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• Both anaesthesia and postoperative pain protocols should be procedure-specific
• Well recognised and established drugs should be chosen 
• Administration of anaesthetic agents should be based on the patient’s individual and real-time

requirements
• Use a multi-modal analgesia technique pre-, per- and postoperatively
• The risk of PONV should be determined (using risk stratification algorithms) and prophylaxis given

accordingly
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TABLE 1. LIST OF DRUGS SUITABLE FOR DAY SURGERY ANAESTHESIA

�

�
Preoperative anxiolysis/sedation and analgesia
Midazolam 
Paracetamol/NSAID/COX-2 inhibitor

Induction
Anti-emetic prophylaxis: steroid (betamethasone or dexamethasone), droperidol, 
5-HT3 receptor blocker, metoclopramide
Propofol
Fentanyl/alfentanil/remifentanil
Short-acting local anaesthetic: lidocaine

Maintenance
Sevoflurane/desflurane/propofol
Long-acting local anaesthetic: bupivacaine, levobupivacaine, ropivacaine

Muscle relaxants
Suxamethonium
A short-acting non-depolarising agent

Postoperative care
Paracetamol/NSAID/COX-2 inhibitor
Weak opioid, rescue strong opioid
5-HT3 receptor blocker
Ephedrine
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