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Hervé Bouaziz . Paul Zetlaoui . Olivier Choquet . Laurent Jouffroy .

Hélène Herman-Demars . Francis Bonnet

Received: October 18, 2019 / Published online: December 11, 2019
� The Author(s) 2019

ABSTRACT

Introduction: This observational study was
designed to assess the use of spinal anesthesia
with chloroprocaine in the context of ambula-
tory surgery.
Methods: A prospective, multicenter, observa-
tional study was carried out among 33 private or
public centers between May 2014 and January
2015 and adult patients, scheduled for a short
ambulatory surgery under spinal anesthesia
with chloroprocaine. The primary outcomes
were anesthetic effectiveness, defined as per-
formance of the whole surgical procedure
without any additional anesthetic agent, and
the time to achieve eligibility for hospital

discharge. Secondary outcomes were the effect
of chloroprocaine on motor and sensory blocks,
patients’ satisfaction, and the use of analgesics
in the first 24 h after surgery.
Results: Among the 615 enrolled patients, 56%
were male, the mean age was 47.2 ± 15.2 years,
and most patients had an ASA (American Soci-
ety of Anesthesiologists) status of 1 (63.7%).
Main surgical procedures performed were
orthopedic (62.6%) and gynecologic (16.1%),
and the mean duration of surgery was
26.7 ± 16.7 min. The overall anesthetic success
rate was 93.8% (95% CI [91.5%; 95.6%]) for the
580 patients with available data for primary
criteria. The failure rate was lower than 7% for
all surgical procedures, except for gynecologic
surgery (14.8%; 95% CI [8.1%; 23.9%]). The
average times of eligibility for hospital dis-
charge and effective discharge were
252.7 ± 82.7 min and 313.8 ± 109.9 min,
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respectively. The time of eligibility for hospital
discharge is defined as the recovery of the
patient’s normal clinical parameters and the
time of effective discharge is defined as the time
for the patient to leave the hospital after sur-
gery. Eligibility for patient’s discharge was
achieved more rapidly in private than public
hospitals (236.3 ± 77.2 min vs. 280.9 ± 80.7
min, respectively, p\0.001).
Conclusions: This study showed positive results
on the effectiveness of chloroprocaine as a
short-duration anesthetic and could be used to
reduce the time to achieve eligibility for hospi-
tal discharge.
Trial Registration: ClinicalTrials.gov identifier,
NCT02152293. Registered on May 6, 2014. Date
of enrollment of the first participant in the trial
May 7, 2014.

Keywords: Ambulatory surgery; Chloropro-
caine; Hospital discharge; Spinal anesthesia

Key Summary Points

Why carry out this study?

To find out an alternative to routine
anesthesia to reduce the duration of
motor blockade that may preclude
patients’ hospital discharge

To assess the use of spinal anesthesia with
chloroprocaine in the context of
ambulatory anesthesia

What was learned from the study?

This study showed positive results on the
effectiveness of chloroprocaine as a short-
duration anesthetic

Chloroprocaine could be used to reduce
the time to achieve eligibility for hospital
discharge

Chloroprocaine can be used as a local
anesthetic in a broad variety of surgical
procedures

INTRODUCTION

A national consensus about ambulatory surgery
has been developed to improve patient health-
care quality. French Health Authorities, HAS
(Haute Autorité de santé) and ANAP (Agence
Nationale d’Appui à la Performance), support-
ing French health and social care organizations
in their performance improvement, estimate
more than 2 million inpatient admission pro-
cedures should be performed as ambulatory
surgeries [1]. Spinal anesthesia is a reliable and
efficient anesthetic technique for gynecologic,
abdominal, and lower limb orthopedic or vas-
cular surgeries. However, in ambulatory surgery,
use of short-acting local anesthetics is necessary
to reduce the duration of motor blockade
induced by spinal anesthesia and the incidence
of urinary retention that may preclude a
patient’s discharge from hospital [2]. Although
spinal lidocaine has been considered for a long
time as the gold standard for short-duration
local anesthesia, it has been withdrawn from
clinical use in several countries, because of the
spinal cord toxicity [3–6], leading anesthetists
to use low doses of long-acting local anesthetics.
However, the use of these long-acting local
anesthetics may be a risk for the patient in
terms of long duration blockade and additional
risk of spinal block failure [7]. Moreover, studies
show that chloroprocaine is an interesting
alternative to lidocaine for surgical blocks and
short surgical procedures [8, 9]. Chloroprocaine,
a short-acting anesthetic agent, was launched in
Europe in 2013 for spinal anesthesia in ambu-
latory surgery [10]. It has been shown that
spinal chloroprocaine use is non-inferior to
spinal bupivacaine in randomized clinical
studies [7–9]. These studies also reported the
benefit of spinal chloroprocaine with a faster
recovery of patients’ autonomy. Data in ambu-
latory orthopedic surgery suggest that chlorop-
rocaine is a reliable and sufficient anesthesia
[11]. Camponovo and colleagues [12] showed
that onsets of unassisted ambulation and hos-
pital discharge were significantly faster in
patients receiving chloroprocaine compared to
patients receiving bupivacaine. Lacasse’s group
[13] showed that the unassisted ambulation
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time and the time of patients’ hospital dis-
charge eligibility were significantly shorter (by
approximately 2 h) when using chloroprocaine
compared to bupivacaine, and that the average
time to readiness for discharge was also signifi-
cantly reduced when using chloroprocaine
(277 ± 87 min) compared to bupivacaine
(353 ± 99 min).

Clinical trials are sometimes far from daily
practice especially in the ambulatory setting.
Indeed, side effects of spinal anesthesia may
alter the effectiveness of the process. This real-
life study was therefore designed to assess the
effectiveness of chloroprocaine as a short-dura-
tion anesthetic for spinal anesthesia on patients
undergoing ambulatory surgery.

METHODS

This multicenter, prospective, observational
study was reviewed and approved by the ethics
committee of IDF 5 (Saint-Antoine Hospital,
Paris, France) on May 6, 2014 and registered on
ClinicalTrial.gov (NCT02152293). Thirty-three
private and public hospitals offering ambula-
tory surgery facilities were short-listed under
feasibility criteria and a balanced geographical
distribution from the most exhaustive French
database of hospitals offering outpatient surg-
eries (gynecological, orthopedic, urological,
vascular, pelvic, digestive, and others) and
having chloroprocaine in their hospital phar-
macy. According to their evaluation of patients,
surgical procedures, and environmental condi-
tions such as patients’ physical and psycholog-
ical conditions that may be a risk in anesthesia
[14], recruited anesthetists were free to use
spinal anesthesia and spinal isobaric chlorop-
rocaine for ambulatory surgeries at different
dosage. Anesthetists were free to choose
chloroprocaine application depending on
patients’ anthropometric characteristics and the
need for surgery at a metameric level. Each
center participating in this study included up to
45 consecutive patients for 10 months. A total
of 620 adult patients (age C 18 years) having
spinal anesthesia for short-duration ambulatory
surgeries were eligible and expected. Physicians
could enroll, during pre-anesthesia visit, each

patient who met the inclusion criteria, after
they had given the information briefing and
obtained the patient’s oral agreement. Indeed,
French Committees for the Protection of Per-
sons (CPP) and the National Commission for
Research Involving the Human Person allow an
oral agreement for ‘‘Interventional research that
involves minimal risks and constraints’’ (choice
of type of anesthesia for patients and by
patients has been considered as minimal risk for
patients). Adult patients, consulting for pre-
anesthesia evaluation prior to a short ambula-
tory elective surgery, with a scheduled spinal
anesthesia using chloroprocaine willing to
complete a questionnaire for a satisfaction sur-
vey, informed of computer processing of per-
sonal medical data were eligible for study
inclusion. Patients with a contraindication for
spinal anesthesia or chloroprocaine use, and
patients participating or having participated in
an anesthetic clinical trial within 1 month
before inclusion were excluded.

Patients’ data were collected during the pre-
anesthesia visit and postoperative follow-up
visit.

Since spinal anesthesia can be a stressful
experience, premedication was administered to
some patients to facilitate their comfort during
anesthesia performance. Therefore intraopera-
tive sedation is a common practice [15, 16].
After the spinal block procedure, the upper level
of the sensory block was evaluated using the
cold test, and motor blockade was assessed with
a modified Bromage score [17]. The time to
sensory and motor block achievement was
recorded. Data regarding patients’ perception
(pain and satisfaction) were collected using a
self-administered questionnaire, completed at
home 24 h after surgery. Worst pain and pain
over the first 24-h period after the procedure
were assessed using a 10-cm visual analogue
scale (VAS, from 0 = no pain to 10 = worst
pain). Postoperative analgesic treatments taken
by the patients were recorded. Overall patients’
satisfaction concerning anesthesia (from satis-
fied to unsatisfied) was also evaluated.

Sample size was calculated to determine the
time to eligibility for discharge from hospital
with a sufficient precision (7 or 8 min), while
considering a standard deviation of around
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90 min, as observed in a previous study [5] and
around 10% of missing data or unusable files.
The impact of chloroprocaine on ambulatory
surgery was described according to a twofold
component considering the anesthetic effec-
tiveness and the time of eligibility for discharge.
Anesthetic efficacy (defined as success if no
additional anesthetic injection was required)
was expressed as an overall success rate and was
also described according to the type of surgery
and type of clinical center (private or public).
Time to reaching eligibility criteria for hospital
discharge (complete regression of sensory block,
spontaneous voiding, ability to walk, stable vi-
tal signs, no nausea, control of pain with oral
treatment, ability to swallow liquids) was
described as an average overall time, as well as
by classes of time and according to type of sur-
gery and type of clinical center. The 95% con-
fidence intervals were calculated for evaluation
criteria. Comparative analyses were conducted
with a significance threshold of tests set at 5%
with Fischer’s exact test for qualitative variables,
Student’s t test for normally distributed quan-
titative variables, or Wilcoxon signed-rank non-
parametric test for semi-quantitative or non-
normally distributed quantitative variables.
Statistical analysis was conducted using SAS�

software, version 9.3 (SAS Institute, Cary NC,
USA).

RESULTS

Study Population

A total of 33 centers included 620 patients
between May 7, 2014 and January 26, 2015. Five
patients who did not meet all the inclusion
criteria were excluded from analysis. Among the
615 remaining patients, 35 did not meet the
primary criteria since the time to eligibility for
hospital discharge could not be assessed. Thus,
580 patients (94.3%) with available data for the
primary criteria were included in the evaluable
population (Fig. 1).

The mean age in the analyzed population
was 47.2 ± 15.2 years (range 18–89 years) and
patients were mostly men (56%). The mean
body mass index (BMI) was 25.6 ± 4.7 kg/m2

with 34% of overweight patients (BMI between
25 and 29 kg/m2) and 14% of obese patients
(BMI C 30 kg/m2). The cohort included 63.7%
of patients with ASA (American Society of
Anesthesiologists) status 1 and 32.2% with
ASA 2. Surgical procedures were orthopedic
(62.6%), gynecologic (16.1%), urologic (7.2%),
digestive (5.4%), pelvic (3.6%), and vascular
(3.4%).

Spinal Anesthesia Modalities and Surgical
Procedures

The most common dose of spinal chloropro-
caine administered was 50 mg/5 ml (59.2%),
then 40 mg/4 ml (32.3%), and a few patients
had another dose (8.5%). Only one attempt was
necessary to perform spinal anesthesia in most
cases (93.8%). The overall success rate of spinal
anesthesia was 93.8% (95% CI [91.5%; 95.6%]).
It was 96.0% (95% CI [93.2%; 97.9%]) in the
302 patients with complete motor block. The
failure rate (use of rescue anesthetics) was lower
than 7% in all surgical procedures (Table 1),
except in gynecologic surgery (14.8%; 95% CI
[8.1%; 23.9%]). No significant difference in the
anesthetic success rate was observed according
to the patients’ characteristics (gender, age,
obesity), spinal anesthesia features (dose of
chloroprocaine, puncture site, number of
punctures), time from the first injection to the
beginning of surgery, or type of center (private
or public) (Table 2). Complementary intra-
venous analgesia or sedation was administered
to 23.5% of patients within a median delay of

Fig. 1 Flow chart illustrating the assessed population
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20 [1; 75] min after spinal injection to ensure
patient comfort.

The mean onset time of motor block was
8.8 ± 4.8 min (median 8 min, [0; 30]). Accord-
ing to the modified Bromage score, the motor
block was complete in 52.2% of the patients,
almost complete in 38.4%, partial in 7.8%, and
insufficient in 1.6%. The median upper level of
sensory block was T10 (range T1–T12). The
mean time to achieve sensory block at the T10
dermatome was 10.1 ± 6.3 min (median 9 min,
[1; 40]). The surgical procedure started
20.2 ± 8.3 min after the first anesthetic injec-
tion in 84.5% of the patients (median 19 min,
[5; 58]). The mean duration of surgery was
26.7 ± 17.6 min (median 23 min [3; 150]). The
time from injection to surgical incision was
comparable in private and public hospital cen-
ters (median 16 min in public centers vs. 20 min
in private centers). The mean duration of the
sensory block was 92.8 ± 38.4 min (median
85 min, [16; 315]). The mean time from spinal
block to walking without assistance was
181.9 ± 77.5 min (median 168 min [30; 557]).
Spontaneous voiding occurred in 85.6% of the
patients, within 195.5 ± 67.0 min (median
185 min, [58; 520]); 14.2% of the patients were
discharged from hospital without voiding and
one patient (0.2%) required bladder catheteri-
zation. The mean time from the end of the
procedure to the first analgesic demand was
121.4 ± 120.5 min (median 90 min [0; 713]).

The use of intravenous vasoactive agents was
required in 61 patients (10.5%).

The delay for hospital discharge was
252.7 ± 82.7 min (median 240 min [90; 640]),
the mean time to effective discharge was
313.8 ± 109.9 min (median 290 min [90;
1217]), and the mean time from eligibility for
discharge to the effective discharge was
62.1 ± 74.4 min (median 45 min [0; 1020]). In
patients with complete motor blockade the
time to eligibility for hospital discharge was
253.5 ± 83.6 min (median 238 min [118–538])
and did not differ significantly depending on
the surgical procedure (Table 3). The mean time
to eligibility for discharge was significantly
shorter (p\0.001) in private than in public
hospitals (236.3 ± 77.2 min vs.
280.9 ± 80.7 min, respectively; p\0.001) as
was the mean time to effective discharge
(296.2 ± 97.8 min vs. 340.8 ± 96.6 min,
respectively; p\0.001) (Table 4).

Table 5 reports failures and side effects
observed in the analyzed population. Incision
site pain was the most frequently reported
adverse effect. Anesthetic complications
accounted for 4.4% of all side effects.

Postoperative pain was assessed with a self-
administered questionnaire (VAS score from 0
to 10), completed 24 h after the procedure. The
mean pain score for the 24-h period after the
procedure was 1.5 ± 1.8 (median 0.8, range
0–9) and the worst pain score over this period
was 2.6 ± 2.4 (median 1.9 [0–10]) in the 485

Table 1 Anesthetic effectiveness of spinal chloroprocaine according to the surgical procedure

Surgeries Successa Failure

Success rate (%) 95% CI Failure rate 95% CI

Orthopedic (n = 366) 350 (95.6) [93.0%; 97.5%] 16 (4.4%) [2.5%; 7.0%]

Gynecologic (n = 88) 75 (85.2) [76.1%; 91.9%] 13 (14.8%) [8.1%; 23.9%]

Urologic (n = 44) 41 (93.2) [81.3%; 98.6%] 3 (6.8%) [1.4%; 18.7%]

Digestive (n = 30) 28 (93.3) [77.9%; 99.2%] 2 (6.7%) [0.8%; 22.1%]

Vascular (n = 21) 20 (95.2) [76.2%; 99.9%] 1 (4.8%) [0.1%; 23.8%]

Pelvic (n = 21) 20 (95.2) [76.2%; 99.9%] 1 (4.8%) [0.1%; 23.8%]

Others (n = 6) 6 (100.0) [54.1%; 100.0%] – –

a If no additional anesthesia was required
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Table 2 Anesthetic effectiveness of spinal chloroprocaine according to patients’ characteristics, spinal anesthetic technique,
and hospital practice

Evaluable population (N = 580) Anesthetic successb Anesthetic failure p

Gender N = 541; md = 3 N = 36; md = 0

Female (n = 249) 231 (92.8%) 18 (7.2%) 0.392c

Male (n = 328) 310 (94.5%) 18 (5.5%)

Age N = 541; md = 3 N = 36; md = 0

[18; 40] years (n = 188) 174 (92.6%) 14 (7.4%) 0.082c

[40; 60] years (n = 257) 238 (92.6%) 19 (7.4%)

C 60 years (n = 132) 129 (97.7%) 3 (2.3%)

BMI C 30.0 kg/m2 N = 541; md = 3 N = 36; md = 0

No (n = 494) 464 (93.9%) 30 (6.1%) 0.628c

Yes (n = 83) 77 (92.8%) 6 (7.2%)

At least one risk factora N = 541; md = 3 N = 36; md = 0

No (n = 475) 446 (93.9%) 29 (6.1%) 0.821c

Yes (n = 102) 95 (93.1%) 7 (6.9%)

Dose of chloroprocaine N = 543; md = 1 N = 36; md = 0

40 mg/4 ml (n = 187) 178 (95.2%) 9 (4.8%) 0.535c

50 mg/5 ml (n = 343) 318 (92.7%) 25 (7.3%)

Other dose (n = 49) 47 (95.9%) 2 (4.1%)

Puncture site N = 544; md = 0 N = 36; md = 0

L2/L3 (n = 88) 85 (96.6%) 3 (3.4%) 0.356c

L3/L4 (n = 346) 325 (93.9%) 21 (6.1%)

L4/L5 (n = 146) 134 (91.8%) 12 (8.2%)

Number of punctures N = 544; md = 0 N = 36; md = 0

1 (n = 500) 469 (93.8%) 31 (6.2%) 0.535c

2 (n = 62) 59 (95.2%) 3 (4.8%)

[ 2 (n = 18) 16 (88.9%) 2 (11.1%)

Hospital practice

Private (n = 355) 335 (94.4%) 20 (5.6%) 0.282c

Public (n = 119) 109 (91.6%) 10 (8.4%)

md missing data
a Risk factors: cardiovascular, neurologic, hemorrhagic, metabolic/endocrine, respiratory, allergic
b If no additional anesthesia was required
c Fischer’s exact test
d Wilcoxon signed-rank test
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patients whose self-administered questionnaires
were available. For pain management most
patients (87.6%) were given analgesics after
discharge, mainly paracetamol (92.3%) and
NSAIDs (53.3%). During the 24-h postoperative
period, 68.9% of the patients required analgesia
of which 67.0% used analgesics such as anilides
(mainly paracetamol, 52.4%), NSAIDs (16.9%),
natural opium alkaloids, and other opioids.
Twelve patients (2.1%) were hospitalized after

the procedure (data not shown). The reasons for
unscheduled admissions were complications of
surgery in nine patients; the three other
patients experienced transient headache related
to anesthesia, pain following general anesthe-
sia, and side effects of tramadol, respectively.

The level of satisfaction regarding anesthesia
was collected from 459 patients; the majority
were very satisfied (67.5%) and only 1.1% were
dissatisfied (Table 6)

DISCUSSION

The results of this multicenter observational
study suggest that spinal anesthesia using
chloroprocaine is adapted to short-duration
surgical procedures with a reasonably low inci-
dence of failure. The anesthetic effectiveness
was initially defined as the possibility to per-
form the surgical procedure under spinal anes-
thesia without any intravenous sedation or
general anesthesia. Following the observation
that most participating physicians commonly
used perioperative intravenous analgesia or
sedation in daily practice, the experts’ com-
mittee decided to change the definition of the
anesthetic effectiveness. Patients received com-
plementary sedation in most cases as a result of
their anxiety status. Spinal anesthesia was thus
defined as a success if no general anesthesia was
required. In agreement, the overall anesthetic
success rate (93.8%, 95% CI [91.5%; 95.6%]) in
the conditions of daily practice was satisfactory.
Kinsella [18] reported that insufficient spinal
anesthesia with the need for general anesthesia
occurred in 6.4% of cesarean sections. In this
case, extension of sensory block up to T4 is
required to make the patient comfortable, and
isobaric chloroprocaine is less effective com-
pared to hyperbaric local anesthetic solutions.
According to Adenekan et al. [19], supplemental
analgesia but not anesthesia was required in
6.4% of patients. In the current trial, no factors
have been shown to interfere with anesthetic
effectiveness, except for the type of surgery;
gynecologic surgeries more commonly require
additional anesthesia.

Half of the patients were eligible for hospital
discharge within 4 h (and 95% within 11 h) and

Table 3 Time to eligibility for hospital discharge accord-
ing to surgical procedure

Evaluable population
(N = 580; md = 4)

Time from injection
to eligibility for
hospital discharge
(min)

Orthopedic (n = 366)

Mean ± SD [95% CI] 256.6 ± 80.7 [248; 265]

Median (min; max) 245.0 (90; 538)

Gynecologic (n = 88)

Mean ± SD [95% CI] 247.8 ± 73.9 [232; 263]

Median (min; max) 240.0 (90; 443)

Urologic (n = 44)

Mean ± SD [95% CI] 244.7 ± 81.8 [220; 270]

Median (min; max) 228.5 (104; 473)

Digestive (n = 30)

Mean ± SD [95% CI] 270.8 ± 124.5 [224; 317]

Median (min; max) 241.0 (125; 640)

Vascular (n = 21)

Mean ± SD [95% CI] 229.4 ± 81.3 [192; 266]

Median (min; max) 210.0 (137; 468)

Pelvic (n = 21)

Mean ± SD [95% CI] 233.4 ± 90.9 [192; 275]

Median (min; max) 210.0 (110; 480)

Others (n = 6)

Mean ± SD [95% CI] 200.5 ± 44.8 [153; 248]

Median (min; max) 195.0 (150; 269)

md missing data

Adv Ther (2020) 37:541–551 547



half of the patients had left the hospital within
5 h. These results are consistent with previous
reports [12, 13]. However, the time spent in the
hospital depends on surgical procedures and

private and public hospitals’ organizational
practices.

The time of eligibility for discharge was sig-
nificantly shorter in private practice compared
to public practice (median 227.0 vs. 284.0 min,
p\0.001) and anesthetic effectiveness of
chloroprocaine was comparable in both private
and public practices (94.4% vs. 91.6%,
p = 0.282). Although patients in private hospi-
tals reached eligibility for discharge more
rapidly than in public hospitals, this observa-
tion is not related to surgical procedure. Indeed,
there are no timeframe differences, neither from
spinal injection to surgical incision nor for the

Table 4 Time to eligibility for hospital discharge, to effective discharge, and to surgical incision according to type of center

Time from chloroprocaine injection Private hospital (N = 355) Public hospital (N = 119) p

To surgical incision (min)

N (missing data) 355 (0) 119 (0) \ 0.001a

Mean ± SD 21.4 ± 8.4 16.5 ± 6.7

Median (min; max) 20.0 (7; 58) 16.0 (5; 42)

To eligibility for hospital discharge (min)

N (missing data) 355 (0) 119 (0) \ 0.001a

Mean ± SD 236.3 ± 77.2 280.9 ± 80.7

Median (min; max) 227.0 (90; 640) 284.0 (104; 473)

To effective discharge (min)

N (missing data) 355 (0) 119 (0) \ 0.001a

Mean ± SD 296.2 ± 97.8 340.8 ± 96.6

Median (min; max) 279.5 (90; 640) 329.0 (152; 535)

a Wilcoxon signed-rank test

Table 5 Postoperative side effects

Analyzed population (N = 615) n (%)

Incision site pain 154 (25.0)

Injection site pain 74 (12.0)

Back pain 58 (9.3)

Paresthesia 53 (8.6)

Headache 42 (6.8)

Hypotension 49 (8.0)

Nausea 44 (7.2)

Anesthesia complication 27 (4.4)

Dizziness 26 (4.2)

Anxiety 20 (3.3)

Bradycardia 20 (3.3)

Vomiting 12 (2.2)

Table 6 Overall patient’s satisfaction with the anesthesia
assessed from a 24-h postoperative questionnaire

Analyzed population (N = 615)a n (%)

Very satisfied 310 (67.5)

Injection site pain 132 (28.8)

Somewhat dissatisfied 12 (2.6)

Dissatisfied 5 (1.1%)

a Satisfaction data available for 459 patients
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mean duration of the procedure, in public
hospitals versus private practice (Table 4). While
this would require additional investigation,
these results strongly suggest an organizational
difference between public and private hospitals
in France.

Hypotension and/or bradycardia requiring
the administration of vasoactive agents during
the procedure is commonly reported during
spinal anesthesia. In this study the incidence of
these side effects was 10.5%, in agreement with
the current practice in spinal anesthesia
[12, 13, 17–20]. No urinary retention or tran-
sient neurologic symptom was reported.

Postoperative spinal anesthesia side effects,
such as nausea and vomiting, occurred in 7.2%
and 2.2% of the patients, respectively (Table 5)
in agreement with previous studies [13].

The mean postoperative pain score was low
(1.52 ± 1.79 on a scale of 10). However, 68.9%
of patients used analgesics in the first 24 post-
operative hours. The other patients did not use
analgesics because of the residual anesthetic
effect that remains after the short-duration
surgery. The use of rescue medication for post-
operative pain control is expected to be more
frequent with short-acting spinal anesthetic
agents compared to long-acting anesthesia [20].
The use of 24-h postoperative analgesics in the
current study is comparable to the observation
of previous clinical trials [21]. Pain manage-
ment was thus appropriate and resulted in a
high satisfactory rate towards spinal anesthesia
with 67.5% of patients being very satisfied and
28.8% rather satisfied.

Study Limitations

The authors recognize that chloroprocaine is
not compared to another anesthetic in terms of
effectiveness. However, its non-inferiority to
bupivacaine has been previously described in
the study by Lacasse et al. Current studies also
suggest its non-inferiority to general anesthesia
and its legitimacy to replace lidocaine [8, 22].

Patients undergoing various surgical proce-
dures were included and the authors recognize
that the types of surgery have not been defined
in detail which could have been an inclusion

and exclusion criteria. Correlation between type
of surgery and puncture site may be further
analyzed to investigate the impact on success
and failure of anesthesia.

Since this is an observational study, the
authors chose to include obese patients even
though they may cause postoperative compli-
cations and influence the outcomes. Indeed,
these results reflect real-life data.

CONCLUSIONS

This study confirms that spinal anesthesia with
chloroprocaine is adapted to short surgical
procedures and to ambulatory management. In
addition to patients’ satisfaction, this study
highlights the opportunity to use spinal anes-
thesia with a short-acting local anesthetic in a
broad variety of surgical procedures.
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