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 CURRENT
OPINION Spinal anesthesia in ambulatory patients

Ignacio Ledesmaa, Andrea Stiegerb,c, Markus M. Luedib,c

and Carolina S. Romerod

Purpose of this review

To assess current practice in the use of spinal anesthesia in major ambulatory surgery, highlighting its
advantages over general anesthesia and identifying potential areas for improvement to facilitate a
transition to a sustainable healthcare system.

Recent findings

Spinal anesthesia might be preferred in selected populations when compared to general anesthesia
providing the highest standards of healthcare quality.
The use of local anesthetics with short half-life has proven to be efficient in achieving high anesthesia
success rates. Spinal anesthesia does not increase perioperative complications; instead, it has shown a
reduction in postoperative nausea and vomiting, an improvement in patient comfort, and a favorable
economic impact when compared to general anesthesia.

Summary

Spinal anesthesia is an appropriate method for anesthesia in ambulatory patients, offering advantages over
general anesthesia in selected populations.
The use of spinal anesthesia is expanding to meet surgical needs. Therefore, it is crucial to plan ahead and
anticipate organizational failures in the ambulatory setting to maintain safety and efficiency during
outpatient procedures and surgeries.
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INTRODUCTION
More than 230millionmajor surgical procedures are
performed worldwide each year [1]. This dimension
underscores the importance of strategically plan-
ning healthcare expenses budget, managing bed
occupancy, using human resources efficiently and
addressingmorbidity andmortality. The overload in
hospitalizations negatively impacts the quality of
care, leading to increased fatigue of professionals
and higher mortality rates [2].

In this context, major ambulatory surgery
(MAS) might be the basis for decreasing costs
while enhancing patient satisfaction [3]. MAS
leads to improvement in mortality, when a suit-
able population is selected, and a lower readmis-
sion rate, positively impacting the bed occupancy
[4

&

].
MAS is defined as an intervention performed

during a working day; including those that do not
require hospital observation for >24h. The number
of major outpatient procedures is increasing pro-
gressively. In 2006 the percentage of outpatient
procedures in the United States was around 65–
70% [5], while in various European countries in

2021 the percentage of outpatient major surgeries
was between 48% [6] and 52% [7].

There are multiple methods to perform anesthe-
sia in outpatient surgery, with general anesthesia
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KEY POINTS

� Major ambulatory surgery (MAS) may reduce costs and
improve patient outcomes.

� The selection of suitable patients through the American
Society of Anesthesiology (ASA) score proves valuable
for MAS success, although complications and
unexpected admissions remain considerations.

� The choice between spinal anesthesia (SA) and general
anesthesia (GA) in MAS is influenced by comorbidities,
with SA demonstrating advantages such as faster motor
recovery and lower postanesthesia complications.

Ambulatory anesthesia
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(GA) and spinal anesthesia (SA) being the most
commonly used in the context of MAS. SA is an
attractive approach due to its potential to decrease
morbidity in certain populations, without detri-
ment of anesthetic quality [8]. However, SA is not
free of complications inherent to the procedure [9

&

].
In addition, the time benefit between the start of the
surgical procedure and discharge, as compared to
GA, is under discussion [10,11].
PATIENT SELECTION

How does the American Society of
Anesthesiologists Physical Status score
influence the outcome of major ambulatory
surgery?

It could be hypothesized that the American Society
of Anesthesiologists Physical Status (ASA PS) score
might be useful to correctly select the population
that will benefit the most from MAS. The use of the
ASA PS in the specific context of MAS revealed a
direct correlation between the number of compli-
cations and the ASA physical status [12], thereby
endorsing the utilization of ASA PS grading for MAS.

Usually, outpatient procedures are performed in
low-risk cases, excluding patients with ASA PS III or
IV. However, there is evidence suggesting that out-
patient procedures may be considered for ASA PS III
patients, as long as their baseline pathology is stable
and optimized when possible [13]. Furthermore,
there was no significant difference in the rate of
complications or unscheduled readmissions in ASA
PS III patients when compared with ASA PS I or II
patients [14].

However, in another study there is a significant
relationship between ASA PS scores and unexpected
admissions, with an odds ratio (OR) of 2.19 [95%
confidence interval (CI) 1.10 to 4.34] for ASA PS III
and an OR of 12.87 (95% CI 1.03 to 2.88) for ASA PS
IV patients [15]. Almost half of the patients (46%)
2 www.co-anesthesiology.com
with a prolonged hospital stay were secondary to
organizational and social issues. The second reason
for the failure of the MAS circuit was related to
surgical problems (38.6%). Only one in ten patients
scheduled forMASwas not discharged appropriately
due to anesthetic problems, such as a delay in the
awakening time (6%) and urinary retention (3%).
These results imply that for the proper functioning
of a MAS unit it is crucial to have well organized
logistics for both the procedural agenda and an
adequate family support network for the patient
in the immediate postoperative period.
Comorbidities influencing the choice of
spinal anesthesia or general anesthesia

One of the advantages of SA over GA for major
procedures is that by avoiding the use of systemic
drugs, decompensation of stable pathologies can be
prevented, thereby reducing perioperative morbid-
ity [16].

Obesity is a metabolic disorder with an increas-
ing incidence in the population, linked with a
higher number of other comorbidities, and more
consultations per patient [17]. Although obesity is
sometimes considered a limiting condition for
ambulatory surgery, a comprehensive evaluation
should consider the patient’s overall health status,
and not only weight or body mass index (BMI) [18].
Airway manipulation in obese patients presents a
challenge due to the tendency for airway collapse
and the high incidence of difficult airway [19]. For
this reason, SA may be an advantageous option over
GA. It is necessary to highlight that obese patients
have a greater number of technical failures of SA
when compared to patients with normal weight.
Nevertheless, the benefits of SA outweigh the asso-
ciated risks [20].

One of the risks associatedwithGA is the needed
ventilatory support, either with supplemental oxy-
gen during sedation or by using airway devices such
as laryngeal masks or endotracheal tubes. In pop-
ulations with decreased functional reserve this may
imply an increase in perioperative morbidity and
mortality. In patients with chronic obstructive pul-
monary disease (COPD) different types of anesthesia
regimens were evaluated with SA leading to lower
morbidity rates, such as pneumonia due to pro-
longed ventilation. Furthermore, there were no sig-
nificant differences in mortality between [16]. A
subgroup of patients with obstructive sleep apnea,
demonstrate a greater susceptibility to the depres-
sant effects of sedative medications in addition to
having difficult airways. For this population avoid-
ance of systemic sedatives and the use of SA may
offer an advantage [18].
Volume 37 � Number 00 � Month 2024
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SPINAL ANESTHESIA, AN OLD PLAYER
HAS JOINED THE GAME

The choice of anesthetic technique depends on sev-
eral factors, such as the onset of action, the delay in
motor recovery, postoperative nausea and vomiting
(PONV), and postoperative pain among others. SA is
offered as an alternative that presents a risk/benefit
balance equivalent to GA, and in certain aspects,
even superior. Having determined that SA offers
advantages in certain outpatients for certain proce-
dures, what are barriers to implementation and strat-
egies for risk mitigation?
Preoperative issues

Practitioners might not be comfortable with SA for
different reasons, e.g. the fear of adverse effects. In
the case of SA, perhaps the biggest worry for patients
and physicians are injuries in the central nervous
system, despite their extreme rarity [9

&

]. These con-
cerns can be resolved with good interdisciplinary
communication, outlining the benefits of this tech-
nique and its few adverse effects.

Another barrier for implementing SA is that the
total time needed to achieve adequate anesthesia for
the procedure is prolonged when you compare it to
GA. An alternative to optimize total procedure times
is the inclusion of a procedure room in which the
spinal anesthetic can be performed, so that the
patient enters the operating room already anesthe-
tized. This incorporation has made it possible to
reduce times and has also proved to be cost-effective
[21,22].
Intraoperative issues

It is common to find patients who prefer GA rather
than SA due to fear or unfamiliarity with the tech-
nique. “I want to be asleep. I don’t want to know
anything” is a frequent remark. These comments
can be addressed by dedicating time to dissipate
doubts, calmly explaining the pros and cons of
the procedure and the use of intraoperative seda-
tion. If needed, different sedative schemes can be
used [23], including propofol, midazolam or dex-
medetomidine. There is also the possibility of using
target-controlled titrated infusion, which reports
excellent levels of intraoperative satisfaction, with-
out increasing adverse events [24].
Functional recovery

Motor recovery time: Recovery of mobility is one of
the requirements for discharge after a MAS proce-
dure [25]. The delay in motor recovery depends
directly on the medication used. In this regard,
the use of ultra-short-acting drugs such as prilocaine
0952-7907 Copyright © 2024 The Author(s). Published by Wolters Kluwe
or 2-chlorprocamine result in rapid recovery from
motor block. Prilocaine is a safe and effective anes-
thetic [26

&

]. Adverse effects such as a delay in diu-
resis are infrequent (1%) [27]. In a meta-analysis
comparing low doses of bupivacaine and 2-chlor-
procamine, the authors observed the superiority of
the latter, showing significantly faster ambulation
time and earlier discharge time (�84.6min versus
�88.0 min, P<0.001), favoring the use of 2-chlor-
procaine [28]. Therefore, the choice of the local
anesthetic is key to optimize motor recovery.
Post dural puncture headache

Post dural puncture headache is a complication that
can appear in up to 1% of punctures. Most of the
time, it resolves spontaneously within a week [29],
although sometimes it can be intense and disabling.
Its frequency has been reduced with the introduc-
tion of atraumatic needles such as 25 gauge (G), 26 G
and 27 G needles [30]. Patients aged between 12 and
19years presented a higher risk of headache com-
pared to those between 20 and 45years (5% vs. 2%,
respectively) [31]. These figures contrast with those
found in a prospective study, which observed a 22–
29% incidence of post puncture headache, with a
2.5-fold increased risk when a 25 G needle was used
compared to a 27 G needle [32]. In addition to the
needle gauge, other factors associated with post
puncture headache were multiple attempts and
the number of drops prior to administering medi-
cation.
Transient neurological symptoms

Transient neurological symptoms are defined as
persistent sensory alterations after recovery of
motor capacity, mainly described as pain radiating
to the lower limbs, associated with a normal phys-
ical examination and imaging. The symptoms usu-
ally start in the first 24h, and last for 5days. The
pathogenesis is unknown.

The appearance of transient neurological symp-
toms is more often observed with intrathecal lido-
caine [33], with a similar incidence with mepivacaine
and 2-chlorprocaine. Prilocaine or bupivacaine
showed a low incidence of this syndrome [34].
Postanesthesia nausea and vomiting

Postoperative nausea and vomiting is a common
adverse effect in GA, with an incidence of 30% up
to 80% in at-risk populations [35]. In this regard, it
has been shown that GA carries a higher risk of
PONV compared to local or regional anesthesia
[36]. Risk factors such as hypotension or the use
of intrathecal morphine, have also been associated
r Health, Inc. www.co-anesthesiology.com 3
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with increased PONV in patients receiving SA. How-
ever, in the context of MAS, the use of intrathecal
opioids is limited due to the risk of respiratory
depression, that could present many hours after
the procedure, which requires monitoring of oxy-
genation up to 24h [37]. Hypotensive episodes after
administration of intrathecal anesthetics can be
prevented with administration of vasoconstrictive
agents after puncture. This has shown to decrease
hypotensive episodes, with no increase in hyper-
tensive episodes [38].
Urinary retention

Postoperative urinary retention (POUR) is a frequent
complication of surgery. Its incidence varies in a
wide range, from 5% to 70%, and is defined as the
impossibility of generating spontaneous diuresis in
the immediate postoperative period [39].

The risk factors associated with its occurrence
are age, preexisting neurological diseases, prostatic
pathology and type of anesthesia. In relation to the
last point, it has been seen that general anesthesia
has a lower risk compared to spinal anesthesia, and
within this, local anesthetics with a longer half-life,
such as bupivacaine, have an increased risk when
compared to local anesthetics with a short half-life,
such as prilocaine.

To prevent its occurrence, a restrictive use of
fluids and avoidance of opioids, both intrathecal
and systemic, is advocated [40]. It has been seen
that the use of alpha-blockers prevents its appear-
ance, so they could be indicated in patients at risk
[41].
ECONOMIC IMPACT OF SPINAL
ANESTHESIA

It has been shown that performing certain proce-
dures on an outpatient basis is more cost-effective
compared to the same procedure when hospitaliza-
tion is required [42]. Yet, overall evidence about
potential economic benefits for SA vs. GA remains
inconsistent, likely given by the complexity of what
to include in the definition of costs [43]. For exam-
ple, a cost analysis for anterior cruciate ligament
repair surgery, variables that made the procedure
more expensive were, amongst others, preexisting
comorbidity and receiving GA. Particularly, general
anesthesia generated the greatest increase in costs
[44]. When comparing GA and SA for lumbar lam-
inectomy, the evidence showed shorter operating
room time, shorter postoperative recovery time, a
decrease in the postoperative pain perception and a
reduction in total costs of 10% [45]. In contrast,
evidence from short stay anorectal surgery favors SA
4 www.co-anesthesiology.com
given both, lower postoperative pain scores and
lower rates of revision surgery [46]. Some data
suggests, that patients at risk for higher subjective
postoperative pain might easily be identified pre-
operatively [47]
CONCLUSION

In this review, we have evaluated the advantages of
spinal anesthesia in major ambulatory surgeries.
Spinal anesthesia for MAS is a safe, effective, and
efficient technique in patients with an ASA status I-
III when compared to GA. Despite SA in the ambu-
latory setting being a technique that is getting more
attention, there are still challenging aspects limiting
the increase ofMAS pathways such as the adaptation
of the institutions and the social context related to
the patients. An appropriate patient selection and
the highest anesthesia care standards during these
procedures allow an expansion of outpatient sched-
uled surgery. Spinal anesthesia is an appropriate
method for anesthesia in ambulatory patients, offer-
ing advantages over general anesthesia in selected
populations.
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