
Summary : The past ten years have showed real and
considerable growth in the number and complexity of
ambulatory surgeries. The remaining real problems are
the postoperative pain and the adverse effects due to
parenteral opioids promoting hospital readmissions anf
increasing costs. This events limit the expansion of out-
patient surgery . Regional anesthesia techniques such as
spinal anesthesia and peripheral nerve blocks are ideal
techniques for one day hospital admissions surgical pro-
cedures. It is now fully demonstrated that these tech-
niques allowed rapid and complete anesthetic blocks, a
limitation of adeverses events and unplanned hospital
admissions and increased the quality of prolonged opti-
mal postoperative pain relief if continuous peripheral
nerve blocks are used.

Ambulatory surgery has gained massive
growth in the past twenty years. 70% of all surgical
procedures performed in the United States are done
on an ambulatory basis. In addition, more complex
and extensive surgical procedures are now being
performed in the outpatient basis. This progress
was due to the advent of rapid elimination
anesthetics, short-acting sedatives and muscle
relaxants, and modern surgical techniques.
However, postoperative pain is still a major limit-
ing factor to expanding the type of surgeries per-
formed on a day-case basis. CHUNG et al. (1) quan-
tified the failure of outpatient pain management on
more than 10.000 outpatients reporting that 40 to
70% had severe postoperative pain ( coted > 50 mm
on a visual analog scale ). As well , RAWAL et al. (2)
reported that 35% of day-surgery patients experi-
enced moderate-to-severe pain at home. These
authors demonstrated that regional anesthesia tech-
nique really optimised pain relief. Regional anes-
thesia is the ideal technique for ambulatory surgery
but is underutilized in this setting. DEXTER and col-
leagues (3) demonstrated this fact when analyzing
data from the United States Data for Health
Statistics between 1994 and 1996. They reported
that only an average of 8% of ambulatory cases
were performed under regional anesthesia.

We have to choose the best anesthesia tech-
nique for outpatient surgery. The patient must go
home quickly and safely ; side effects that may be
tolerated in the patient, such as nausea vomiting,
and pain, become totally unacceptable in the out-
patient setting, potentially resulting in delayed
home discharge and even unanticipated overnight
admission. In this setting, advantages and problems
due to regional anesthesia are wel known (table 1).
Obviously, regional anesthesia represents a good
option for outpatient anesthesia, being associated
with less nausea and vomiting than general anes-
thesia, and better postoperative pain relief (4-6).

SPINAL ANESTHESIA

Spinal anesthesia was one of the choices. The
introduction of atraumatic pencil-point needles
with small gauge become an optimum for outpa-
tient anesthesia, providing a fast, reliable and deep
surgical block with simple injection of very small
doses of local anesthetics. Spinal anesthesia pro-
vide a fast, reliable and deep surgical block with a
simple injection of small amounts of local anes-
thetics. Problems with using spinal anesthesia in
the outpatient setting relate to the effect of spinal
block on recovery of motor function after the
block, bladder function, and postdural puncture
headaches.

Recovery of motor function after spinal block
is usually evaluated with the Bromage’s scale, and
the ability of the patient to flex the ankle, knee, and
hip joints is considered as an index of complete
moror recovery. A recent study (7) compared
clinical markers of motor block resolution
(Bromage’scale) and objective data of functional
balance (computerized force platform method).
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The results of the study suggested that the standard
markers of motor function are poor predictors of
functional balance following ambulatory spinal
anesthesia, while actual ability to deambulate
became more important for safe patient discharge.

Voiding is usually required before patient dis-
charge. MULROY et al. (8) recently evaluated the
efficacy and safety of applying an accelerated dis-
charge patway after spinal block by not requiring
the patient to void. Young patient, without a histo-
ry of voiding dysfunction were included. Criteria
for home discharge included all standard criteria
but voiding. If patients voided before fulfilling
home discharge criteria the were discharged, other-
wise received a bladder ultrasound urine volume
less than 400 ml, the patients were discharged ; vol-
ume more than 400 ml the patients were reassessed
after 1 h and discharged after. Patients were dis-
charged 22 min before patients with standard dis-
charge criteria including voiding. None of these
patients reported difficulty in voiding after home
discharge. This study suggests that waiting for
voiding after short-duration spinal anesthesia for
surgical procedures at low-risk of urinary problems
might be not necessary, and could result in pro-
longed discharge time. 

Accordingly, the dose and drug used for
spinal anesthesia must be balanced in order have

the fastest recovery of unassisted ambulation after
the procedure maintaining adequate efficacy of
intraoperative nerve block. Lidocaine provide
intense and short lasting spinal block. However, in
the last ten years, the occurence of transient neuro-
logic symptoms after spinal lidocaine has increased
concerns about its use. FREEDMAN et al. (9) evaluat-
ing the epidemiology and risk factors for transient
neurologic symptoms (TNS) after spinal anesthesia
in more than 1800 patients, clearly demonstrated
that TNS commonly follow lidocaine spinal anes-
thesia. Lithotomy and surprisingly outpatient pro-
cedures were other independent risk factors. TNS is
a benign syndrome, usually resolving spontaneous-
ly and quickly, however, these symptoms may be
particularly concerning to a patient that needs to go
back soon at home and chooses to perform the pro-
cedure on an outpatient basis because of this (10). 

The use of bupivacaine is recommended.
Several agents have been suggested, like mepiva-
caine, bupivacaine and, more recently, ropivacaine.
PAWLOSKI et al. (11) reported on the use of two dif-
ferent doses (60 and 80 mg) of mepivacaine for
ambulatory spinal anesthesia. It has been reported
that the incidence of TNS is only slightly lower or
similar to that observed with lidocaine (11).
Authors suggested the use of very low doses of
local anesthetic (lidocaine or bupivacaine) with an
incidence of side effects lower than that previously
reported with 50-60 mg lidocaine and a time to dis-
charge of 145 min (12,13). However, this reduction
in doses of LA requires also the addition of
intrathecal opioids (20-25 microg fentanyl) to
implement analgesia. Very good results have been
reported with small doses of long acting agents,
such as bupivacaine (both with plain and hyperbar-
ic solutions) as well as with the new concept of uni-
lateral spinal block (14-17). Recently, ropivacaine
has been suggested for outpatient spinal anesthesia
providing some interesting advantages over similar
concentrations of bupivacaine related to its shorter
duration of sensory and motor blocks (18). It has
been recently reported that small doses of ropiva-
caine could be an acceptable option for outpatient
procedures allowing fast recovery of ambulation
after the procedure, with discharge times similar to
thoses of small-dose lidocaine (19). This approach
provides recovery characteristics similar to desflu-
rane anesthesia (20) , with lower costs. 

In some patients, epidural anesthesia may be
used with on without general anesthesia. WILLIAMS

and colleagues (10) demonstrated that general-
regional anesthesia care is better than general anes-
thesia alone. Patients with the combined technique
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Table 1

Potential Benefits and problems related to RA vs GA
in One Day Surgery

Advantages to patients

• Improved quality of recovery
•• less postoperative pain (mainly for CPNB)
•• less postoperative nausea and vomiting
•• less unplannedhospital admissions

• able to observe the procedure 
• communication with surgeon during procedure
• an option to receive no, light or heavy sedation
• earlier mobilisation 

Advantages to Surgeon and staff

• assessment of function before wound closure
• possible to discuss treatment options with patient 
• “fast tracking”, i.e. by-passing phase I recovery room
• shortened recovery time
• less requirements in PACU/Phase II recovery room
• fewer unanticipated overnight admissions 

Potential Disadvantages of RA in Ambulatory Surgery

• takes time and new organisation (block insertion, onset etc)
• needs active cooperation with patients and surgeons
• risk of complications (nerve damage, Transient neurological

symptoms, e.g. after lidocaine spinal anaesthesia ?)
• variable failure rate (up to 10%with PNB ) 
• urinary retention with spinals
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showed improved recovery profiles and lower
unexpected hospital admission rates, and ther
required fewer nursing interventions for common
postoperative symptoms. Patients receiving epidu-
ral anesthesia showed discharge outcomes similar
to those patients receiving general anesthesia with
femoral nerve block. Postanesthesia care unit
bypass (fast-tracking) was more likely in clinical
patway regional anesthesia patients (regional or
spinal), when compared with the clinical patway
general anesthesia used.

PERIPHERAL NERVE BLOCKS

Peripheral nerve blocks (PNB) with long-
acting local anesthetics are an attractive anesthetic
alternative for outpatient surgery (4-5). These tech-
niques are site specific, have few side effects,
provide excellent surgical conditions, as well as
superior analgesia than systemic opioids use. PNB
reduce the stress response to surgery, enhance
patient satisfaction, and improve patient outcome.
PNB are not associated with opiod-related side
effects and are not contraindicated in patients
receiving anticoagulants.

WILLIAMS and colleagues (21) reported in a
recent study that the use of a Femoral-Sciatic block
was associated with less pain of invasive knee
surgery. If no nerve blocks were used, a complex
(vs. less invasive) knee surgery was associated with
a 10-fold greater risk of hospital readmission. The
use of FNB or FSB (vs. no blocks) was associated
with a 2.5-fold reduction in unplanned admissions.

However, the advantages of single-injection
PNB are limited due to the duration of long-acting
local anesthetics (10-24 hours) (4-5). After resolu-
tion of PNB, postoperative pain management is
often difficult to manage and inadequate in the
ambulatory setting. Patients usually have available
oral opioids to control their pain. Continuous
peripheral nerve blocks (CPNB) are a technology
that allows prolonged site-specific local anesthetic
delivery in the outpatient setting, profound analge-
sia, minimal side effects, and avoidance of prema-
ture regression of an analgesic block. CPNB can
assist anesthesiologists with the ability to extend
postoperative analgesia at home, treating patients
in a more compassionate way. Case reports or
series of ambulatory perineural infusion were
described via peripheral nerve catheters in various
locations (22-26). KLEIN et al. (27) involved
40 subjects undergoing major shoulder surgery
who received an interscalene block and perineural

catheter preoperatively, and were randomized to
receive either perineural ropivacaine 0.2% or nor-
mal saline postoperatively (10 ml/h). Patients
receiving perineural ropivacaine averaged a 10 mm
on a visual analog pain scale (VAS) of 0-100, com-
pared with a 30 mm for subjects receiving placebo.
Since patients remained hospitalized, the investiga-
tors had the opportunity to provide more than oral
analgesics ; patients had access to intravenous
morphine via a PCA device. Therefore, patients
receiving placebo theoretically received a greater
degree of analgesia than that available to ambulato-
ry patients who must rely on oral instead of IV
opioids. 

Recently, other randomized double-blinded,
placebo-controlled studies provided data involving
patients discharged at home with a PCNB (28-30).
All of these studies involved patients scheduled for
orthopedic surgery procedures who had an infra-
clavicular (28), interscalene (30), or posterior
popliteal (29), perineural catheter placed. Patients
receiving perineural local anesthetic achieved both
clinically and statistically significant lower resting
and breakthrough pain scores compared with those
using oral opioids for analgesia. The patients
required fewer oral analgesics to achieve their
improved level of analgesia. Patients who received
perineural local anesthetic experienced additional
benefits related to improved analgesia. Zero to 30%
of patients receiveing perineural ropivacaine
reported insomnia due to pain, compared with 60-
70% of patients using only oral opioids. Patients
receiving perineural ropivacaine awoke from sleep
because of pain an average of 0 times on the first
postoperative night, compared with 2 times for
patients receiving perineural saline. Obviously
lower opioid consumption in patients receiving
perineural local anesthetic resulted in fewer opioid-
related side effects. Patients receiveing perineural
local anesthetic reported satisfaction with their
postoperative analgesia of 8.8-9.8 compared with
5.5-7.7 for patients receiving placebo. 

In conclusion, the benefits of regional
anesthesia techniques can be extended from the
ambulatory surgery setting into the patient’s home
postoperatively via spinal anesthesia for the quali-
ty of the anesthetic blockade and for postoperative
analgesia via perineural catheter placement,
obviously, for a successfull program, new aspects
of the facility’s structures need to be adressed to be
sure that RA techniques have the potential to
decrease the hidden costs of procedures related to
morbidity, hospital readmissions and delayed reha-
bilitation.
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