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ABSTRACT

Introduction: Available short-acting intrathe-
cal anesthetic agents (chloroprocaine and
prilocaine) offer an alternative to general anes-
thesia for short-duration surgical procedures,
especially ambulatory surgeries. Factors deter-
mining the choice of anesthesia for short-dura-
tion procedures have not been previously
identified.
Methods: This observational, prospective, mul-
ticenter, cohort study was conducted between
July 2015 and July 2016, in 33 private or public
hospitals performing ambulatory surgery. The
primary objective was to determine the factors

influencing the choice of anesthetic technique
(spinal or general anesthesia). Secondary out-
comes included efficacy of the anesthesia, time
to hospital discharge, and patient satisfaction.
Results: Among 592 patients enrolled, 309
received spinal anesthesia and 283 underwent
general anesthesia. In both study arms, the
most frequently performed surgical procedures
were orthopedic and urologic (43.3% and
30.7%, respectively); 66.1% of patients were free
to choose their type of anesthesia, 21.8% chose
one of the techniques because they were afraid
of the other, 16.8% based their choice on the
expected ease of recovery, 19.2% considered
their degree of anxiety/stress, and 16.9% chose
the technique on the basis of its efficacy. The
median times to micturition and to unassisted
ambulation were significantly shorter in the
general anesthesia arm compared with theEnhanced Digital Features To view enhanced digital
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spinal anesthesia arm (225.5 [98; 560] min vs.
259.0 [109; 789] min; p = 0.0011 and 215.0 [30;
545] min vs. 240.0 [40; 1420]; p = 0.0115,
respectively). The median time to hospital dis-
charge was equivalent in both study arms. In
the spinal anesthesia arm, patients who
received chloroprocaine and prilocaine recov-
ered faster than patients who received bupiva-
caine. The time to ambulation and the time to
hospital discharge were shorter (p\0.001). The
overall success rate of spinal anesthesia was
91.6%, and no significant difference was
observed between chloroprocaine, prilocaine,
and bupivacaine. The patients’ global satisfac-
tion with anesthesia and surgery was over 90%
in both study arms.
Conclusions: Patient’s choice, patient fear of
the alternative technique, patient stress/anxi-
ety, the expected ease of recovery, and the
efficacy of the technique were identified as the
main factors influencing patient choice of
short-acting local anesthesia or general anes-
thesia. Spinal anesthesia with short-acting
local anesthetics was preferred to general
anesthesia in ambulatory surgeries and was
associated with a high degree of patient
satisfaction.
Trial Registration: ClinicalTrials.gov identifier
NCT02529501. Registered on June 23, 2015.
Date of enrollment of the first participant July
21, 2015.

Keywords: Ambulatory surgery; Bupivacaine;
Chloroprocaine; General anesthesia; Prilocaine;
Spinal anesthesia

Key Summary Points

Why carry out this study?

Need for an alternative anesthesia
technique for reducing the time of motor
blockade in ambulatory surgeries.

Factors leading to the use of general
anesthesia and short-duration procedures
are not defined, for physicians and
patients.

What was learned from the study?

Patient’s choice, patient’s fear of the other
technique, patient’s stress/anxiety status,
the expected quality of recovery, and the
efficacy of the technique were identified
as main factors influencing the patient
choice between short-acting local
anesthetics and general anesthesia.

Spinal anesthesia with short-acting local
anesthetics has been preferred to general
anesthesia in ambulatory surgeries and
conveyed a high degree of patient
satisfaction.

INTRODUCTION

In 2015, ambulatory surgeries accounted for up
to 70% of surgical procedures in the USA, but
only 52% in France [1]. General anesthesia has
been recommended to ensure a relatively rapid
onset of action and to reduce procedure-related
stress. But the prolongation of motor blockade
may increase the length of time in hospital and
some side effects may complicate patient man-
agement [2].

One of the main criteria for choosing the
type of anesthesia is the ease of postoperative
recovery, including control of postoperative
pain, nausea and vomiting, and urinary reten-
tion. These side effects may delay hospital dis-
charge or result in unplanned readmission.
Spinal anesthesia is a simple and reliable tech-
nique with a success rate of over 90% [3–6].
However, general anesthesia is commonly pre-
ferred because of its faster onset of action [2].
Spinal anesthesia is also associated with a better
control of postoperative nausea and vomiting
[7] and a higher possibility of early discharge
[8, 9]. In orthopedic surgery, the efficacy of
spinal anesthesia is comparable to general
anesthesia [10] and has been shown to be
associated with fewer short-term complications
[11, 12].
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In addition, spinal anesthesia is considered
to be less cost-effective for some procedures,
such as inguinal hernia repair [13] or lumbar
spine surgery [14]. There is no morbidity or
mortality evidence in favor of either spinal
anesthesia or general anesthesia [15].

Because of the occurrence of transient neu-
rologic symptoms following spinal anesthesia
with lidocaine, intrathecal lidocaine adminis-
tration has been discontinued [16–20]. Low-
dose bupivacaine was the standard in Europe for
spinal anesthesia for short-duration procedures
until 2% chloroprocaine became available in
2013, followed by 2% prilocaine in 2014.
Chloroprocaine is a short-acting local anes-
thetic agent and has a non-inferior efficacy to
low-dose spinal bupivacaine [21, 22]. A hyper-
baric solution of prilocaine is associated with a
shorter onset of sensory block at the T10 level,
compared with standard prilocaine [5], and has
been demonstrated to have a good efficacy
[5, 23, 24]. These two short-acting local anes-
thetic agents (chloroprocaine and prilocaine)
offer alternative options that may influence the
choice of spinal or general anesthesia in ambu-
latory surgeries. The use of spinal or general
anesthesia also depends on surgical procedures
(anesthetist and surgeon skill), the patient’s
medical status (age, comorbidities, etc.), and
other related factors (anxiety, fear of not waking
up) [25, 26].

The aim of this cross-sectional, observa-
tional, prospective, multicenter study con-
ducted in France was to identify the factors
determining the choice of anesthesia (spinal
anesthesia or short general anesthesia) for
ambulatory surgeries.

METHODS

This national, observational, prospective, mul-
ticenter study was conducted between July 2015
and July 2016 in France, in both public and
private hospitals providing ambulatory surgery
facilities. The study was approved by the Sud-
Mediterranée IV (Hôpital Saint Eloi, Montpel-
lier, France) Ethics Committee on June 23, 2015
and registered on clinicaltrials.gov
(NCT02529501). Up to 30 consecutive patients

scheduled for ambulatory surgeries were inclu-
ded in each center. Every patient gave oral
consent after receiving full oral and written
information about their data collection and the
use of their personal information. The patient
population included adults undergoing ambu-
latory surgeries with either general or spinal
anesthesia who were able to complete a self-
administered questionnaire. Patients with con-
traindications to ambulatory surgery, patients
who underwent emergency surgery, patients
with contraindications to spinal anesthesia (due
to surgical procedure site, comorbidities, or
particular treatments), and patients participat-
ing or enrolled in another clinical trial 1 month
preceding the study were excluded.

During pre-anesthetic consultation, a key
moment for the exchange of information
between the physician and the patient, physi-
cians filled in a questionnaire to record addi-
tional clinical items including the patient’s
medical status, type of surgery, type of anes-
thesia, criteria influencing the choice of anes-
thesia (surgery, anesthesia, surgeon, and other
criteria identified by the physician) graded on a
scale of four (deciding factor, very important,
quite important, not important) and postoper-
ative data.

General anesthesia was performed by
inhalation (using a laryngeal mask or orotra-
cheal intubation) or by intravenous adminis-
tration. Hypnotic, morphinic, curare, or
halogenated agents were used as anesthetics.

The local anesthetics used for spinal admin-
istration were bupivacaine 5 mg/ml, prilocaine
20 mg/ml, chloroprocaine 10 mg/ml, and ropi-
vacaine, either in a hyperbaric or isobaric solu-
tion. Different types of needles were used for
spinal anesthesia (Whitacre, sprocket, double
bevel, and others) of different gage sizes (24, 25,
26, 27, and others). Some patients received
sedatives, treatments for hypotension, or other
drugs, as pretreatment to spinal anesthesia.
Psycholeptics (benzodiazepine derivates,
diphenylmethane derivates), anesthetics, and
analgesics were used as sedatives. Ephedrine was
administered to manage hypotension during
anesthesia. Other medication administered to
specific patients included medication for acid-
related disorders; blood substitutes and
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perfusion solutions; antiarrhythmics and
adrenergic agents; opioid anesthetics; anti-in-
flammatory and antirheumatic products; and
glucocorticoids, among others.

Eligibility for hospital discharge (complete
regression of sensory block, spontaneous void-
ing, ability to walk, stable vital signs, no nausea,
control of pain with oral treatment, ability to
swallow liquids) was described as an average
overall time for each patient. Additional data
about the patient’s pain perception and satis-
faction were collected using a self-administered
questionnaire 7 days after surgery. Patients were
asked to score the most severe pain during this
period and their current pain, using a visual
analog scale from 0 to 10.

The primary objective was to determine the
factors influencing the choice of the anesthetic
technique.

A minimum of 277 patients in each arm was
required to achieve statistical significance with
a power of 95% at the following level of signif-
icance: 6% for a criterion judged as deciding
and reported in 50% of patients in one of the
groups and 5% for a criterion judged as deciding
and reported in 25% of patients in one of the
arms: 554 patients were expected. Statistical
analysis was performed with version 9.1 or later
of the SAS� software (SAS Institute, NC, Cary,
USA). The Mann–Whitney test, Krustal–Wallis
test, and Student t test were used for continuous
variables. The chi-squared test was used for
categorical variables. All p values were two-
sided. A value of p\0.05 was considered sta-
tistically significant.

RESULTS

Thirty-three centers participated in the study
and included a total of 594 patients (mean
18.0 ± 10.5 patients/center) between July 2015
and July 2016 (Fig. 1). There were 51.6% private
centers and 45.1% public institutions, and 90%
of anesthetists had more than 10 years of
experience.

Among the 594 enrolled patients, 592 were
included in the analysis: 309 (52.2%) received
spinal anesthesia and 283 (47.8%) received
general anesthesia. Both arms were comparable

in terms of demographic and physical charac-
teristics except for mean age, which was lower
in the general anesthesia group compared with
the spinal anesthesia group (44.0 years [range
18; 85] vs. 49.0 years [18; 93]; p = 0.0324). The
study population comprised 54.4% women,
median age was 47.0 years [18; 93], median
weight was 72.0 kg [41; 134], and the median
body mass index (BMI) was 24.8. Most patients
had an ASA (American Society of Anesthesiolo-
gists) physical status of 1 (62.3%) (Table 1).

In both study arms, the main surgical pro-
cedures were orthopedic and urogenital (overall
43.3% and 30.7%, respectively), followed by
varicose vein stripping (10.5%) and gastroen-
terological surgeries (7.4%). Sedative treatment,
ephedrine, and other drugs were administered
as premedication in 36.9%, 1.9%, and 11.3% of
patients, respectively, in the spinal anesthesia
arm.

Features of Spinal and General Anesthesia

A total of 36.9% of patients in the spinal anes-
thesia group received premedication, with
benzodiazepine in 25.5% of cases. The local
anesthetics used for spinal administration were
prilocaine 20 mg/ml (43.8%), chloroprocaine
10 mg/ml (43.2%), and bupivacaine 5 mg/ml
(12.3%) and generally in a hyperbaric solution
(56.0%). The mean dose was 44.7 ± 17.4 mg
(median 50.0 [7; 80]).

The median time between local anesthetic
spinal administration and the onset of surgery
was 20.0 min [4; 81]; median time to achieve

Fig. 1 Flow chart illustrating the assessed population
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complete lower limb motor block was 9.0 min
[0; 32] and time to achieve T10 sensory block
was 8.0 min [1; 35] (Table 2). The onset time
was comparable in patients receiving chlorop-
rocaine and prilocaine, except for the mean
time to achieve a T10-level sensory block, which

was significantly longer in patients who
received chloroprocaine (p = 0.0097). Median
times to sensory block release were 130.0 min
[35; 375] for patients receiving prilocaine and
102.0 min [16; 365] for patients receiving
chloroprocaine (p\ 0.001). Additional

Table 1 Demographic and physical characteristics of the study population

Spinal anesthesia (n = 309) General anesthesia (n = 283) Total (n = 592) p

Sex (n, %)

Female 157 (50.8%) 165 (58.3%) 322 (54.4%) 0.070

Male 152 (49.2%) 118 (41.7%) 270 (45.6%)

Age (year)

Mean ± SD 48.7 ± 15.7 46.0 ± 14.7 47.4 ± 15.2 0.0324

Median [min; max] 49.0 [18; 93] 44.0 [18; 85] 47.0 [18; 93]

Weight (kg)

Mean ± SD 73.8 ± 16.0 73.1 ± 14.5 73.5 ± 15.3

Median [min; max] 72.0 [41; 134] 72.0 [45; 130] 72.0 [41; 134]

Height (cm)

Mean ± SD 170.1 ± 9.1 169.8 ± 9.0 170.0 ± 9.0

Median [min; max] 170.0 [146; 195] 170.0 [152; 196] 170.0 [146; 196]

BMI (kg/m2)a

Mean ± SD 25.4 ± 4.6 25.3 ± 4.5 25.4 ± 4.6

Median 24.8 24.8 24.8

BMI class, n (%)

Underweight 11 (3.6%) 6 (2.1%) 17 (2.9%)

Normal weight 152 (49.2%) 144 (50.9%) 296 (50.0%)

Overweight 97 (31.4%) 96 (33.9%) 193 (32.6%)

Obese 49 (15.9%) 37 (13.1%) 86 (14.5%)

ASA status (n, %)b

1 186 (60.2%) 183 (64.7%) 369 (62.3%) 0.288

2 100 (32.4%) 87 (30.7%) 187 (31.6%)

3 23 (7.4%) 13 (4.6%) 36 (6.1%)

ASA American Society of Anesthesiologists, BMI body mass index (kg/m2), SD standard deviation, min minimum, max
maximum
a Underweight, BMI\ 18.5 kg/m2; normal weight, 18.5[BMI\ 25.0; overweight, 25.0[BMI\ 30.0; obese,
BMI[ 30.0
b 1, normal healthy patient; 2, patient with mild systemic disease; 3, patient with severe systemic disease
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Table 2 Features of spinal anesthesia according to the local anesthetic agent

Prilocaine
(n = 135)

Chloroprocaine
(n = 133)

Bupivacaine
(n = 38)

Total
(n = 309)

p

Time between spinal anesthesia and

onset of the surgery, mina
N 135 133 38 308 0.1938

Mean ± SD 21.1 ± 11.5 22.2 ± 9.4 21.9 ± 11.5 21.8 ± 10.7

Median [min; max] 19.0 [5; 81] 20.0 [4; 55] 19.5 [5; 55] 20.0 [4;81]

Time to complete lower limb motor

block, min*

N 125 125 32 284 0.3112

Mean ± SD 9.5 ± 5.3 10.1 ± 5.3 9.3 ± 5.3 9.8 ± 5.3

Median [min; max] 8.0 [2, 29] 10.0 [0; 27] 8.0 [2; 32] 9.0 [0; 32]

Motor block score, n (%) N 104 102 28 236

0 8 (7.7) 6 (5.9) 1 (3.6) 15 (6.4)

1 56 (53.8) 49 (48.0) 6 (21.4) 111 (47.0)

2 12 (11.5) 6 (5.9) 3 (10.7) 21 (8.9)

3 21 (20.2) 35 (34.3) 17 (60.7) 75 (31.8)

4 4 (3.8) 5 (4.9) 1 (3.6) 10 (4.2)

5 1 (1.0) 0 (0.0) 0 (0.0) 1 (0.4)

10 2 (1.9) 1 (1.0) 0 (0.0) 3 (1.3)

Time to achieve T10 level of sensory

blockb, min

N 120 104 35 261 0.0097

Mean ± SD 9.6 ± 6.7 11.2 ± 6.0 8.9 ± 4.5 10.2 ± 6.3

Median [min; max] 7.0 [2; 35] 10.0 [2, 30] 8.0 [1, 20] 8.0 [1; 35]

Time to disappearance of the sensory

blocka,b, min

N 134 131 36 303 \ 0.001

Mean ± SD 149.8 ± 70.1 111.8 ± 51.2 200.6 ± 113.7 139.5 ± 75.0

Median [min; max] 130.0 [35;

375]

102.0 [16; 365] 154.0 [47;

553]

120.0 [16;

553]

Time to complete regression of motor

block, min

N 134 132 36 304 \ 0.001

Mean ± SD 132.2 ± 61.3 100.0 ± 37.1 157.1 ± 81.0 121.4 ± 58.6

Median [Min; Max] 120.0 [37;

359]

95.0 [16; 295] 140.0 [38;

367]

107.5 [16;

367]

Intravenous analgesic N 135 133 38 308 0.591

n (%) 32 (23.7) 38 (28.6) 10 (26.3) 82 (26.6)
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analgesic treatment during the procedure was
given in 26.6% cases, mostly to increase the
patient’s comfort (78.0%) (Table 2). Use of
general anesthesia due to failed spinal anesthe-
sia occurred in 4.5% of patients after a median
time of 31.0 min [11; 74]. Overall the success
rate for spinal anesthesia was 91.6% and was
comparable between the three local anesthetic
agents.

General anesthesia was performed in 283
(47.8%) patients. Most patients (59.7%)
received inhaled anesthesia and a laryngeal
mask was used in most cases (83.2%). The
median time between induction of anesthesia
and the beginning of surgery was 15.0 min [1;
52] and the median delay for extubation was
60.0 min [14; 160]. Median time between anes-
thesia and the beginning of surgery was shorter
in the general anesthesia arm compared with
the spinal anesthesia arm (20.0 min [4; 81] vs.
15.0 min [1; 52]; p\ 0.001) while the median
duration of the procedure was comparable
between the two arms (24.0 min [4; 82] vs.
25.0 min [2; 113] in the spinal and general
anesthesia groups, respectively; p = 0.8053)
(Table 3).

Postoperative Recovery

A total of 52.1% of patients in spinal anesthesia
arm received a preventive treatment for

postoperative pain and 22.7% received treat-
ment to prevent nausea and vomiting. Both
arms were comparable in terms of receiving a
vasoactive agent (10.4% vs. 12.5% in the spinal
and general anesthesia arms, respectively). In
most cases the reason for using a vasoactive
agent was hypotension (81.3% and 100%,
respectively) followed by bradycardia (21.9%
and 8.6% for spinal and general anesthesia,
respectively).

In both arms, most patients were discharged
after a postoperative spontaneous micturition
(83.4% for spinal anesthesia vs. 82.9% for gen-
eral anesthesia). However, the median time to
postoperative spontaneous micturition was
shorter in patients having general anesthesia
(225.5 min [98; 560] vs. 259.0 min [109; 789];
p = 0.0011). The median time to ambulation
was also significantly shorter in the general
anesthesia arm (215.0 min [30; 545] vs
240.0 min [40; 1420]; p = 0.0115). In the spinal
anesthesia arm, patients who received chlorop-
rocaine had a significantly shorter median time
to ambulation than those who received prilo-
caine or bupivacaine (196.0 min [40; 1420] vs.
255.0 min [122; 789] vs. 310.0 min [82; 622];
p\0.001) (Table 4). In terms of the first anal-
gesic administration, this occurred earlier in the
general anesthesia arm than in the spinal
anesthesia arm (55.0 min [- 115; 572] vs.
123.0 min [- 98; 475]; p\0.001) even though

Table 2 continued

Prilocaine
(n = 135)

Chloroprocaine
(n = 133)

Bupivacaine
(n = 38)

Total
(n = 309)

p

Motive of treatment

Patient’ comfort 27 (84.4) 28 (73.7) 7 (70.0) 64 (78.0)

Insufficient local anesthetic block 5 (15.6) 9 (23.7) 3 (30.0) 17 (20.7)

Both 0 (0.0) 1 (2.6) 0 (0.0) 1 (1.2)

Success rate (N) n (%) 135 133 37 308 0.376

127 (94.1) 119 (89.5) 34 (91.9) 282 (91.6)

SD standard deviation, Min minimum, Max maximum
a Time to disappearance of the sensory block is time of sensory block disappearance- time of the first injection
b Significant difference between private and public practice p\ 0.001
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Table 3 Efficacy of spinal and general anesthesia

Spinal anesthesia
(n = 309)

General anesthesia
(n = 283)

Total
(n = 592)

p

Time between anesthesia and onset of the surgery, min

Mean ± SD 21.8 ± 10.7 16.0 ± 8.2 19.0 ± 10.0 \ 0.001

Median [min; max] 20.0 [4; 81] 15.0 [1; 52] 17.0 [1; 81]

Duration of the surgical procedure

Mean ± SD 27.9 ± 17.1 28.7 ± 18.4 28.2 ± 17.7 0.8053

Median [min; max] 24.0 [4; 82] 25.0 [2; 113] 24.0 [2; 113]

Postoperative micturition, n (%)

Discharge with urination 257 (83.4) 233 (82.9) 490 (83.2)

Discharge without urination 30 (9.7) 31 (11.0) 61 (10.4)

Bladder catheterization required 0 (0.0) 2 (0.7) 2 (0.3)

Time to micturitiona, min

Mean ± SD 266.8 ± 89.4 241.8 ± 87.6 255.0 ± 89.3 0.0011

Median [min; max] 259.0 [109; 789] 225.5 [98; 560] 245.0 [98;

789]

Time to unassisted ambulation, min

Mean ± SD 250.6 ± 111.5 229.8 ± 87.2 240.7 ± 101.1 0.0115

Median [min; max] 240.0 [40; 1420] 215.0 [30; 545] 229.0 [30;

1420]

Number of patient with at least one antalgic

administration, n (%)

271 (87.7) 247 (87.3) 518 (87.5)

Time to first antalgic intake, min

Mean ± SD 139.1 ± 120.4 110.3 ± 129.3 125.4 ± 125.4 \ 0.001

Median [min; max] 123.0 [- 98; 475] 55.0 [- 115; 572] 90.0 [- 115;

572]

Analgesic administration part of hospital

protocol n (%)

237 (84.6) 212 (81.5) 449 (83.1)

Analgesic administration following patient’s

complaint/pain

45 (16.5) 58 (22.8) 103 (19.6)

Time to eligibility for discharge, min

Mean ± SD 302.6 ± 93.9 301.7 ± 104.5 302.2 ± 99.1 0.6698

Median [min; max] 294.0 [90; 622] 284.0 [64; 830] 291.5 [64;

830]
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in both groups it was part of the hospital pro-
tocol (in 83.1% of the cases). Overall, the med-
ian time to eligibility for discharge was
291.5 min [64; 830] and time to actual dis-
charge was 344.0 min [135; 1772]. There were
no significant differences between arms
(p = 0.6698 and 0.5207, respectively) (Table 3).
However, in the spinal anesthesia arm, patients
who received chloroprocaine and prilocaine
had a significant shorter mean time to eligibility
for discharge and to actual discharge than the
patients who received bupivacaine (p\ 0.001)
(Table 4). Most patients (92.9%) received an
analgesic before discharge. Unscheduled out-
patient readmission related to surgery occurred

in 9/309 (3.0%) patients in the spinal anesthesia
arm and in 3/283 (1.1%) patients in the general
anesthesia arm.

Factors Associated with Use
of the Anesthetic Technique

Factors influencing the use of the anesthetic
technique are listed in Table 5. Among the 592
patients, patient’s choice seemed to be the main
criterion for choosing between spinal and gen-
eral anesthesia (59.7% of patients receiving
spinal anesthesia and 73.0% of patients under-
going general anesthesia). The second patient
criterion influencing the choice of anesthetic

Table 3 continued

Spinal anesthesia
(n = 309)

General anesthesia
(n = 283)

Total
(n = 592)

p

Time to actual discharge, min

Mean ± SD 382.3 ± 178.3 373.3 ± 174.0 378.0 ± 176.2 0.5207

Median [min; max] 343.0 [160; 1719] 347.5 [135; 1772] 344.0 [135;

1772]

Non-planned admission related to the surgery,

n (%)

9 (3.0) 3 (1.1) 12 (2.1)

SD standard deviation, min minimum, max maximum
a Time to micturition = time of micturition - time of the first anesthesia administration

Table 4 Comparison between spinal chloroprocaine, prilocaine, and bupivacaine

Prilocaine (n = 135) Chloroprocaine (n = 133) Bupivacaine (n = 38) p

Time to unassisted ambulation, min

Mean ± SD 263.4 ± 84.3 218.3 ± 123.8 310.6 ± 116.1 \ 0.001

Median [min; max] 255.0 [122; 789] 196.0 [40; 1420] 310.0 [82; 622]

Time to home discharge eligibility, min

Mean ± SD 320.1 ± 88.9 265.4 ± 76.1 363.0 ± 113.9 \ 0.001

Median [min; max] 309.0 [115; 598] 257.5 [90; 451] 336.0 [160; 622]

Time to home discharge, min

Mean ± SD 410.2 ± 204.4 329.6 ± 116.0 455.8 ± 209.0 \ 0.001

Median [min; max] 366.5 [180; 1719] 315.0 [160; 1203] 410.0 [195; 1543]

SD standard deviation, min minimum, max maximum
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technique appeared to be patient’s fear of the
other technique in patients scheduled for gen-
eral anesthesia (30.2% versus 14.0% of patients
receiving spinal anesthesia). The general

anesthesia arm also considered stress/anxiety
status as an important factor (24.6% vs. 14.3%
in the spinal anesthesia arm). Patients in the
spinal anesthesia arm considered that ease of

Table 5 Factors determining the choice of anesthesia

Spinal anesthesia
(n = 309)
(%)

General anesthesia
(n = 283)
(%)

Total
(n = 592)
(%)

Patient criteria

Patient’s choice 59.7 73.0 66.1

Patient’s fear of the other technique 14.0 30.2 21.8

Patient’s stress/anxiety status 14.3 24.6 19.2

Patient’s comfort 17.5 19.2 18.3

Patient’s comorbidities 14.3 9.3 11.9

Patient’s peroperative position 4.9 1.8 3.4

ASA physical status 8.8 6.1 7.5

Patient’s age 1.9 0 1.0

Anesthetic technique criteria

Quality of recovery/awakening 26.9 5.7 16.8

Expected efficacy of the anesthetic

technique

18.1 15.6 16.9

Reliability 17.2 12.8 15.1

Anesthetist experience 9.1 0.7 5.1

Time to anesthesia implementation 4.9 4.3 4.6

Cost of the technique 2.6 0 1.4

Surgical technique criteria

Site of surgery 15.5 8.9 12.4

Rapidly performed 12.3 5.0 8.8

Long duration of surgery 12 3.2 7.8

Easy to perform 11.3 2.8 7.3

Planed time to discharge\ 5 h 9.4 4.3 7.0

Planed time to discharge\ 3 h 8.9 2.9 6.0

Not bothering surgeons 3.2 7.4 5.2

Other criteria 6.2 1.4 3.9

Only deciding factor reported
ASA American Society of Anesthesiologists
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recovery/awakening was important (26.9% vs.
5.7% in the general anesthesia arm). Both arms
considered the efficacy of the anesthetic tech-
nique as quite an important factor in the choice
of anesthesia (spinal anesthesia 18.1%; general
anesthesia 15.6%). The surgical technique
seemed to be a less important factor in deter-
mining the choice of anesthesia.

Patients’ Global Satisfaction

Out of the 594 enrolled patients, 334 (56.2%)
returned the questionnaire. Pain intensity gra-
ded for the most severe pain during the 7
postoperative days was 2.0 [0.0; 10.0] in the
spinal anesthesia arm and 2.5 [0.0; 10.0] in the
general anesthesia arm. Over 90% of the
patients were globally satisfied with their anes-
thesia (94.4% in the general anesthesia and
99.4% in the spinal anesthesia arms) and with
the surgery (97.8% in the general anesthesia
and 96.7% in the spinal anesthesia arms).

Safety

Overall, 75 patients (12.9%) experienced at least
one postoperative adverse event; 45/309
(14.6%) in the spinal anesthesia arm and 30/283
(10.6%) in the general anesthesia arm. The most
commonly reported postoperative adverse
events were pain (in 6.3%) and hypotension (in
4.7%). Pain was more frequent in the general
anesthesia arm (9.2% vs. 3.6%) and hypoten-
sion was reported only in the spinal anesthesia
arm. Other adverse events were bradycardia,
nausea, and vomiting (in 1.4%, 1.2%, and 0.7%
of patients, respectively) and had comparable
incidences in both arms.

DISCUSSION

This study shows that some criteria, including
patient’s choice, anesthetic technique and sur-
gical technique, may influence the use between
spinal and general anesthesia. Indeed, those
factors identified in this observational study
were mainly patient’s choice, patient’s fear of
the other technique, patient’s degree of

anxiety/stress, ease of recovery/awakening, and
efficacy of the anesthetic technique. This study
thus favors the use of spinal anesthesia with
short-acting local anesthetics in ambulatory
surgeries rather than the use of general anes-
thesia, and spinal anesthesia does not result in a
significant prolongation of the hospital stay.

However, time to readiness for surgery, time
to first postoperative micturition, and time to
unassisted ambulation were significantly
delayed in the spinal anesthesia arm compared
with the general anesthesia arm, although these
time differences were not practically meaning-
ful. This is at odds with previous findings [27].
These discrepancies might be explained by dif-
ferent durations of the surgical procedures.
Moreover, patients who had general anesthesia
required postoperative analgesics sooner during
postoperative care. Failure to be discharged was
no more frequent in the spinal anesthesia arm.
Thus, spinal anesthesia with short-acting local
anesthetics may have potential advantages in
ambulatory surgeries, as has been previously
documented in a meta-analysis [7].

The current study compared prilocaine
20 mg/ml and chloroprocaine 10 mg/ml, which
were the most frequently used local anesthetic
agents. Chloroprocaine was associated with a
longer onset time, a shorter block duration, and
a longer time to achieve a T10 level sensory
block (p = 0.0097). Recovery from motor block
was faster with chloroprocaine compared to
prilocaine and bupivacaine (p\0.001).
Chloroprocaine thus offered the possibility of a
faster time to unassisted ambulation compared
with other local anesthetic agents and a faster
time to hospital discharge (p\0.001), as has
been previously reported [5, 22, 28, 29]. Prilo-
caine use was associated with a shorter duration
of the sensory block, a shorter delay to unas-
sisted ambulation, and shorter times to eligi-
bility for discharge and to actual discharge
compared with bupivacaine, confirming previ-
ous results [23].

Prilocaine and chloroprocaine were compa-
rable with respect to time to surgery, time to
lower-limb motor block, shift to general anes-
thesia, and success rates.

The overall incidence of postoperative side
effects was 12.9%. As has been reported
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previously [30, 31], the most frequently
observed side effect was pain. The first analgesic
administration occurred significantly earlier in
patients receiving general anesthesia, confirm-
ing that immediate recovery from spinal anes-
thesia is generally easier [7]. The incidences of
hypotension and bradycardia observed in this
study as treatment-related side effects of spinal
anesthesia were similar to those reported in
previous studies [29]. Incidences of nausea and
vomiting were comparable in both arms.

Finally, patient satisfaction was high and
satisfaction scores were comparable for both
anesthetic techniques.

Study Limitations

In this protocol, patients and anesthetists could
select the type of anesthesia, and patients were
not randomized. Anesthetists exposed all the
risks linked to the anesthesia procedure to
patients during pre-anesthesia consultation.
The manner in which this discussion is con-
ducted by the anesthetists may influence
patients’ perception of anesthesia. Information
about the manner in which the risks were dis-
cussed should be investigated to explain reasons
why the patient chose either general or spinal
anesthesia.

Another point which should have been fur-
ther analyzed is the patient’s or their relative’s
previous experience in anesthesia. This may
also contribute to initiate patients’ fear about
one or another anesthesia technique. These
inclusion biases could introduce discrepancies
in patients’ baseline.

Although premedication may have an
impact on the postoperative period, this link
was not exposed in this study and should be
explored in further studies. Indeed, the authors
recognize that the additional anesthetics
administered could potentially bias results for
the time to hospital discharge.

CONCLUSIONS

Some criteria seem to influence patient and
physician choice of a particular anesthesia
technique in ambulatory surgery. Among the

patient’s criteria, the anesthetic technique and
the type of surgery may influence the choice
between short-acting local anesthetics and
general anesthetics. Spinal anesthesia is a valid
alternative for ambulatory anesthesia, especially
when using short-acting local anesthetics.
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