
Introduction

In the past decade, ambulatory surgery has grown
worldwide: in fact in North America, 50%-70% of all
surgical procedures are performed on an ambulatory
setting (1).

An efficient anaesthetic technique in the ambula-
tory setting has to be able to provide rapid onset and
offset of the anaesthetic effect leading to fast patient
discharge with minimal side effects.

Spinal anaesthesia is a suitable anaesthetic option
for ambulatory surgery of the lower abdomen and
lower extremities, because it provides a reliable anaes-
thetic effect with a rapid onset of action (2). Factors
limiting the use of spinal anaesthesia in the ambulato-
ry setting include delayed ambulation, risk of urinary
retention, and pain after block regression (2).

Recently, general anaesthesia with fast-acting
drugs, as propofol, desflurane and remifentanil, has

become popular and is well suited for ambulatory
anaesthesia achieving a recovery profile that facilitates
an early discharge (3). Although recovery after spinal
anaesthesia has been improved by reducing progres-
sively the dose of long acting local anaesthetic and/or
adding adjuvants, discharge times are still prolonged
compared with general anaesthesia (4-5).

The aim of this article is to evaluate if the neu-
raxial administration of short acting local anaesthetics
renders spinal anaesthesia a suitable technique for ul-
tra-short surgical procedures.

General versus spinal anaesthesia

In 2005 Liu et al published a meta-analysis com-
paring regional versus general anaesthesia for ambula-
tory surgery. They included fifteen randomised con-
trolled trials with a direct comparison between central
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neuraxial block and general anaesthesia for a total of
1003 patients. Spinal anaesthesia was associated with
increased induction time by 8-9 minutes, but also low-
er Numerical Rating Score (NRS) and less analgesic
consumption in the post anaesthesia care unit
(PACU). However, spinal anaesthesia was not associ-
ated with decreased PACU time and it showed an in-
creased discharge time by 35 minutes (6). Delay in
achievement of several common discharge criteria, as
ambulation without assistance and micturition, may
explain the prolongation of the recovery time.

Casati et al published a prospective randomised
study comparing total intravenous anaesthesia per-
formed with propofol and remifentanil versus periph-
eral nerve blocks and versus 8 mg spinal hyperbaric
bupivacaine for lower limb orthopaedic outpatient
surgeries (7).They reported no differences in the qual-
ity of intraoperative anaesthesia, although regional
anaesthesia techniques allowed to bypass the PACU
more frequently than general anaesthesia. Neverthe-
less, patients receiving regional anaesthetic tech-
niques, either peripheral nerve blocks or spinal, re-
quired a longer stay in the ambulatory surgery depart-
ment (7). This may be due to the type and dose of the
spinal local anaesthetic used.

In fact, a review published by Nair et al analysing
different dosages of bupivacaine for ambulatory knee
arthroscopy, showed that high doses (e.g. 10 or 15 mg)
of bupivacaine significantly prolonged recovery. On
the contrary, the lower dose (5 mg) has a higher inci-
dence of failure (25%). However, doses of bupivacaine
as low as 4-5 mg administered to the patient in the
unilateral position can produce enough anaesthesia
with no or very low incidence of failure. Increasing the
dose to 6-7.5 mg may result in delayed recovery with-
out any significant change in failure rate (8).

A possible complication after spinal anaesthesia
is the potential development of postoperative urinary
retention (9). Voiding after neuraxial anaesthesia re-
quires resolution of the parasympathetic blockade,
usually associated with the S2-4 nerve roots. With
long-acting local anaesthetics, the bladder can be dis-
tended beyond its normal capacity during the pro-
longed duration of neural blockade leading to a possi-
ble dysfunction. Axelsson et al have shown that anaes-
thesia with 20 mg of bupivacaine may require 7 to 8

hours for resolution of sensory blockade and the re-
turn of detrusor function is delayed 1 to 3.5 hours be-
yond the resumption of ambulation (10). The risk of
postoperative urinary retention related to spinal
anaesthesia may be reduced with the use of short act-
ing local anaesthetics (11).

Spinal 2-Chloroprocaine

The selection of the correct local anaesthetic for
spinal anaesthesia in the ambulatory setting is of para-
mount importance. The majority of studies included
into the meta-analysis of Liu et al used low dose of
long acting or intermediate acting local anaesthetics,
which may have delayed achievement of the discharge
criteria. Spinal long-acting local anaesthetics such as
bupivacaine, ropivacaine and levobupivacaine have the
advantage of providing excellent intraoperative anaes-
thesia, but with the disadvantage of a potential delays
in hospital discharge (12). Reducing the dose of such
agents with or without adding adjuvants may improve
the recovery profile of the spinal block. However, the
reduction in dose may increase the failure rate (13).
Short-acting agents may have significant benefits on
early ambulation and shorter recovery time (14). Lido-
caine has been used for several years for ambulatory
spinal anaesthesia. Its use is actually limited by the
phenomenon of transient neurological symptoms
(TNSs), which is significantly higher than many of the
commonly used local anaesthetics. The spinal admin-
istration of mepivacaine was also reported to be asso-
ciated with a relatively high incidence of TNS (15).

2-Chlororprocaine is an amino-ester local anaes-
thetic with a very short half-life and a favourable evo-
lution of spinal block for ultra-short outpatient proce-
dures (14). Its pharmacological profile is very similar
to that of lidocaine, as characterised by short latency
and short duration but with a lower incidence of tran-
sient neurological symptoms (15). In literature, there
are no reports of urinary retention after spinal anaes-
thesia with 2-chloroprocaine, consistently with previ-
ous experience with the use of 2-chloroprocaine for
epidural anaesthesia (16-20). Patients with low risk of
postoperative urinary retention can be successfully
discharged home after short-duration spinal anaes-
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thetics with procaine, chloroprocaine, lidocaine, and
even very low doses of bupivacaine (9).

The first study of the use of chloroprocaine in a
real clinical setting was published by Palas. In this se-
ries of patients, chloroprocaine (30 to 40 mg) was suc-
cessfully used without complications in 500 consecu-
tive patients scheduled for short surgical procedures
(21).

In an attempt to find the minimum effective
dose, Kopacz (22) tested two low dosages of chlorop-
rocaine (10 and 20 mg) and compared the results with
those of other studies which tested higher doses (23-
25). Even though some sensory anaesthesia to pin-
prick and transient lower-extremity motor weakness
could be detected, it should be considered that 10 mg
of chloroprocaine was the no-effect dose for spinal
anaesthesia. Similarly, the 20 mg dose did not reliably
produce dense motor block, even though it was able to
produce a cephalad level of sensory anaesthesia of at
least L1 in all subjects.

Casati et al. tested three different doses (30, 40
and 50 mg) for intrathecal administration in 45 pa-
tients undergoing elective lower limb surgery. As ex-
pected, spinal block resolution and time to recovery of
ambulation increased in a dose-dependent fashion. In
the 30 mg group the 33% of patients required intra-
operative analgesic supplementation as a result of in-
sufficient analgesia. On the other side, patients in this
group showed no advantage in terms of recovery pro-
file and discharge time (26). Sell et al tested four dif-
ferent doses of spinal chloroprocaine (35, 40, 45 and
50 mg) in a cohort of 64 patients scheduled to under-
go elective lower limb surgery. Even though the high-
er level blocked was similar in all four groups and no
difference was observed in the mean time to complete
block regression, sensory block regression and dis-
charge were faster in the 35 mg and 40 mg group (27).

Kouri and Kopacz compared subarachnoid injec-
tion of 40 mg 2% lidocaine with 40 mg 2% chloropro-
caine in 8 healthy volunteers. Chloroprocaine and li-
docaine showed similar measures of anaesthetic effica-
cy with a tendency for chloroprocaine to show shorter
duration of motor blockade, even though not signifi-
cantly. However, chloroprocaine was associated with
faster resolution of sensory block and a significantly
shorter time to complete block regression and voiding

(28). Casati et al compared equal doses of chloropro-
caine and lidocaine in 30 patients undergoing knee
arthroscopy.Their findings were similar to those found
by Kouri and Kopacz in healthy volunteers. In partic-
ular, chloroprocaine showed a faster recovery profile as
for both sensory/motor blockade and time-to-ambula-
tion, even though no significant differences were not-
ed as for time-to-void (29).When compared to small-
dose bupivacaine (7.5 mg), 40 mg of chloroprocaine
shows no difference in peak block height and tourni-
quet tolerance but significant shorter times to block re-
gression, ambulation and voiding with consequently
earlier hospital discharge (30). Similarly, 30 mg of
chloroprocaine showed similar surgical efficacy to 80
mg of procaine but was associated to a significantly
shorter sensory block and significantly shorter dis-
charge times. In a study by Forster et al, both chlorop-
rocaine and articaine proved to be successful for elec-
tive day-case knee arthroscopy but chloroprocaine
showed a faster recovery and discharge (31).

In a recent retrospective examination of perioper-
ative records of 601 patients who underwent spinal
anaesthesia, chloroprocaine was found out to be the
most frequently used anaesthetic (84% of cases) with a
median dose of 40 mg. In the other patients, lidocaine
(median dose 60 mg, range 30-100 mg) and, less fre-
quently, bupivacaine, procaine and mepivacaine were
used. The primary outcome measurements were time
from injection to ambulation and discharge. Com-
pared to lidocaine, chloroprocaine was associated with
a significant shorter time to ambulation (107 ± 24 min
vs. 155 ± 40 min) and time to discharge (171 ± 45 min
vs. 224 ± 57 min). Incidence of urinary retention was
similar between lidocaine and chloroprocaine groups
while no transient neurologic symptoms were identi-
fied using routine post-operative follow-up (32).

Table 1 shows the ambulation and micturition
times as reported in literature after the use of spinal 2-
chloroprocaine in the ambulatory setting. Low-risk
patients treated with short acting local anaesthetics are
at no greater risk of urinary retention than after gen-
eral anaesthesia, and may be discharged home with
similar instructions regarding return if unable to void.
Spinal 2-chloroprocaine provides also excellent intra-
operative anaesthesia with resolution of motor block
in less than two hours.
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Conclusion

In summary, the right selection of the local
anaesthetic makes spinal anaesthesia a suitable anaes-
thetic technique for ultra-short outpatient procedures.
If short acting local anaesthetics are involved, spinal
anaesthesia could be competitive versus general anaes-
thesia too. In fact, 2-chloroprocaine showed to be ad-
vantageous in terms of recovery profile and facilitate

earlier ambulation and home discharge compared to
low dose bupivacaine, lidocaine and articaine.
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