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Background: Spinal anesthetic choice plays an underappreciated role in total hip arthroplasty (THA).
Chloroprocaine, a short-acting local anesthetic, has been limited to short-duration ambulatory proced-
ures and has not been studied in THA. We compare perioperative outcomes of patients undergoing fast-
track THA using chloroprocaine spinal anesthesia with those who have surgery with a longer-acting
agent (bupivacaine).
Methods: A total of 143 THAs performed under spinal anesthesia by 3 arthroplasty surgeons between
November 2018 and July 2019 were retrospectively reviewed. Patients receiving chloroprocaine were
matched 1:1 by demographics to patients receiving bupivacaine. Ultimately, 74 patients were included
(37 chloroprocaine and 37 bupivacaine). The primary outcome was hospital length of stay (LOS). Other
perioperative outcomes were also evaluated.
Results: A total of 37 patients (50%) received chloroprocaine (60 mg), whereas 37 (50%) received bupi-
vacaine (median 10 mg, range 8-15 mg). Among the matched groups, chloroprocaine use was associated
with shorter hospital LOS (0.9 vs 1.2 days; P ¼ .03), shorter operative time (68.2 vs 83.6 minutes, P ¼ .03),
lower estimated blood loss (184.7 vs 218.9 mL, P ¼ .02), shorter postanesthesia care unit LOS (139.4 vs
194.9 minutes; P ¼ .04), and less intraoperative hypotension (59.5% vs 83.8%, P ¼ .02). Patients receiving
chloroprocaine were also more commonly discharged home (100% vs 89.2%; P ¼ .04).
Conclusion: Chloroprocaine is a safe and reliable option for patients to mobilize rapidly and leave the
hospital sooner after THA. Compared with bupivacaine, it is associated with shorter hospital LOS and
higher likelihood for discharge to home.
© 2020 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Fast-track total hip arthroplasty (THA) has consistently been
shown to reduce hospitalization costs and improve patient care in
select patient populations [1-5]. Many perioperative factors affect
the success of fast-track THA protocols, yet the choice of spinal
anesthetic and dosing have not been well studied. A variety of
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options are available, each offering different trade-offs between
duration of intraoperative anesthesia and side effects such as hy-
potension and urinary retention which can delay postoperative
recovery [6].

One common choice for spinal anesthesia in THA is bupivacaine,
a long-acting amino amide local anesthetic that can be associated
with prolonged block effects [7] as well as unpredictable anesthetic
effects, long duration of action, and hemodynamic instability when
given in higher doses [7-10]. Shorter-acting local amino amides such
as lidocaine and mepivacaine are being used, but there have been
repeated reports of transient neurologic symptoms (TNSs) by mul-
tiple groups [11-16] and side effects that are both undesirable and
avoidable for these specific medications. Chloroprocaine, an ami-
noester local anesthetic with a short half-life, has been an efficient
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Table 1
Patient demographics of matched cohorts.

Variable Chloroprocaine
group (n ¼ 37)

Bupivacaine
group (n ¼ 37)

P value

Age (y, SD) 61.3 (12.5) 60.7 (9.2) .82
Sex
Male (#, %) 12 (32.4) 14 (37.8)
Female (#, %) 25 (67.6) 23 (62.2) .63

ASA score (mean, SD) 2.1 (0.5) 2.1 (0.5) .82
BMI (kg/m2) (mean, SD) 26.9 (4.4) 26.1 (4.0) .56

ASA, American Society of Anesthesiologists; BMI, body mass index; SD, standard
deviation.
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choice for anesthesia, in addition to having a superior recovery
profile when compared with other short-acting agents [15-18]. To
date, chloroprocaine’s use has been limited to short-duration
ambulatory procedures, such as knee arthroscopy, given its short
half-life. The use of chloroprocaine inTHAhasnot been investigated.

Fast-track and same-day THA are a reality in both the hospital
and ambulatory surgery center setting. As modern anesthesia
protocols facilitate this shift, studies are needed to guide best
practices and procedure optimizations. In our experience, pro-
longed spinal effects can derail a patient’s postoperative progress,
and it may be difficult to influence anesthesiologists, as goals and
perceptions may differ. This study seeks to compare length of stay
(LOS) and perioperative outcomes (including operative times,
estimated blood loss [EBL], postanesthesia care unit [PACU] LOS,
intraoperative hypotension, and number of missed physical therapy
[PT] sessions) of patients undergoing THA using chloroprocaine, a
short-acting spinal anesthesia, with those using bupivacaine, a
longer-acting spinal anesthesia. It is intended to offer insights into a
newer spinal anesthetic for THA and shed light on potential best
practices.

Material and methods

After institutional review board approval was obtained, the
electronic medical record was used to retrospectively identify pa-
tients who received either chloroprocaine (60 mg) spinal anes-
thesia or bupivacaine (8-15mg) spinal anesthesia for primary THAs.
All patients were treated at a single urban tertiary academic center
by 3 arthroplasty surgeons between November 2018 and July 2019.
During this time, bupivacaine was the institutional standard of care
for spinal anesthesia, and the choice for chloroprocaine was made
on a case-by-case basis by the surgical and anesthesia teams in
select patients. The inclusion criteria were any patient undergoing
an elective, primary THA under spinal anesthesia. There were no
conversions to general anesthesia (neither from failed spinal at the
outset nor inadequate spinal duration). Patients having conversion
arthroplasty or revision arthroplasty were excluded.

All patients underwent uncemented THAs. One surgeon in this
cohort used the direct anterior approach for THAwithout the use of
a specialized table, and 2 surgeons used the mini-anterolateral
approach as described by Berger [19]. All patients were scheduled
for PT on the day of surgery, and no restrictions on weight bearing
or range of motion are enforced for any patients who underwent
THA. In addition, all patients had the same multimodal analgesia
protocol postoperatively consisting of nonsteroidal anti-
inflammatory drugs, gabapentin, acetaminophen, and narcotics
used for severe or breakthrough pain.

Demographic data including age, sex, body mass index, and
American Society of Anesthesiologists score were collected. Infor-
mation about operative time, EBL, LOS in the PACU, hospital LOS,
and discharge disposition (home vs posteacute care facility) was
collected. Episodes of intraoperative hypotension (defined as 3
consecutive readings in the operating room (OR) lower than 80% of
the baseline preoperative systolic blood pressure), missed PT ses-
sions due to postoperative symptoms of hypotension, and need for
additional antiemetic medication to control postoperative nausea
and vomiting (PONV) were also collected. PACU discharge criteria
are defined and enforced by the anesthesia staff at our institution.
Criteria for a patient to be ready for transfer out of the PACU include
stable vital signs off of any vasopressor support, tolerating intake of
fluids, and control of postoperative pain. In addition to these fac-
tors, for ambulatory patients, all home services such as outpatient
PT, prescriptions, and distribution of durable medical equipment
are also carried out in the PACU before discharge to home. To be
deemed safe for discharge to home, patients need to be able to
ambulate 100 feet, ascend and descend stairs, and get into and out
of bed and on and off a commode safely.

To achieve similar groups for comparative analysis, baseline
demographic data from the chloroprocaine cohort were matched
1:1 from the larger cohort of patients receiving bupivacaine. A
Student t test was used for continuous variables, and a chi-squared
test was used for categorical variables. Statistical significance was
set a priori to P < .05.
Results

Thirty-seven patients underwent chloroprocaine (60 mg) and
105 underwent bupivacaine (median 10 mg, range 8 to 15 mg)
spinal anesthesia. All 143 cases were completed under spinal
anesthesia without requiring conversion to general anesthesia. No
cases of TNSs were observed with either anesthetic.

Of the total 105 eligible patients, a 1:1 matched cohort of 37
patients receiving bupivacaine (7.5-15 mg) were matched for
baseline demographics to the 37 available patients who received
chloroprocaine at the time of data analysis. Using this matched
cohort, there were no differences in age (61.3 vs 60.7 years; P¼ .82),
sex (32.4% vs 37.8% men; P ¼ .63), American Society of Anesthesi-
ologists score (2.1 vs 2.1; P ¼ .82), or body mass index (26.9 vs 26.1
kg/m2; P ¼ .56) (Table 1).

Perioperative outcomes in patients who received chlor-
oprocaine spinal anesthesia compared with those who received
bupivacaine are displayed in Table 2. LOS was significantly shorter
for the chloroprocaine group overall (0.9 vs 1.2 days; P¼ .03). When
stratified to exclude ambulatory procedures, hospital LOS remained
significantly shorter (1.1 vs 1.3 days; P ¼ .05) for patients admitted
to the hospital postoperatively.

A higher proportion of patients receiving chloroprocaine were
discharged to home than those in the bupivacaine group (100% vs
89.2%; P ¼ .04). Operative time was shorter in the chloroprocaine
group (68.2 vs 83.6 minutes; P ¼ .03), and EBL was lower as well
(184.7 vs 218.9mL; P¼ .02). The chloroprocaine group had a shorter
PACU LOS (139.4 vs 194.9 minute; P ¼ .04).

Fewer patients in the chloroprocaine group experienced epi-
sodes of intraoperative hypotension (59.5% vs 83.8%; P ¼ .04). In
addition, fewer patients in the chloroprocaine group required
intraoperative bolus doses of vasopressors (64.9% vs 75.7%; P¼ .31).
The chloroprocaine group was less likely to miss their first PT
session on post-operative day 0 because of symptomatic hypoten-
sion (2.7% vs 13.5%; P ¼ .09) and experienced less PONV (13.5% vs
29.7%; P ¼ .09), but none of these secondary outcomes achieved
statistical significance with the number of patients available.
Discussion

To our knowledge, this is the first study to assess the role of
chloroprocainespinal anesthesia in fast-trackTHA, comparing itwith



Table 2
Comparison of perioperative outcomes between matched cohorts.

Study variable Chloroprocaine group (n ¼ 37) Bupivacaine group (n ¼ 37) P value

Hospital length of stay (days, SD)
Total (inpatients and ambulatory) 0.9 (0.4) 1.2 (0.7) .03*
Inpatients only 1.1 (0.3) 1.3 (0.6) .05*

Postoperative disposition
Inpatient stay (#, %) 28 (75.7) 31 (83.8)
Ambulatory surgery (#, %) 9 (24.3) 6 (16.2) .39

Operative time (min, SD) 68.2 (16.1) 83.6 (20.8) .03*
Estimated blood loss (mL, SD) 184.7 (59.3) 218.9 (66.0) .02*
PACU length of stay (min, SD)
Total (inpatients and ambulatory) 139.4 (103.8) 194.9 (124.0) .04*

Discharge disposition
Home (#, %) 37 (100) 33 (89.2)
Posteacute care institution (#, %) 0 (0) 4 (10.8) .04*

Intraoperative hypotension
Yes (#, %) 22 (59.5) 31 (83.8)
No (#, %) 15 (40.5) 6 (16.2) .02*

Need for intraoperative vasopressor bolus
Yes (#, %) 24 (64.9) 28 (75.7)
No (#, %) 13 (35.1) 9 (24.3) .31

Missed PT session
Yes (#, %) 1 (2.7) 5 (13.5)
No (#, %) 36 (97.3) 32 (86.5) .09

PONV
Yes (#, %) 5 (13.5) 11 (29.7)
No (#, %) 32 (86.5) 26 (70.3) .09

PACU, postanesthesia care unit; PONV, postoperative nausea and vomiting; PT, physical therapy; SD, standard deviation.
Values marked with an asterisk (*) represent statistical significance, P < .05.
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the longer-acting bupivacaine spinal to assess hospital LOS and other
perioperative outcomes. Most importantly, this study found that
chloroprocaine can be used safely and effectively for THA in selected
patients,without concernsof TNSs.Whenused in this population,we
found that chloroprocaine spinal anesthesia is associated with
shorter hospital LOS, evenwhen controlling for ambulatory status. It
is also associated with shorter operative time, lower EBL, less intra-
operative hypotension, shorter PACU LOS, and a higher likelihood to
be discharged home vs a posteacute care facility.

Given the push for cost-effective healthcare and fast-track THAs'
promising results, the popularity of fast-track THAs will only
continue to grow [1-3,5,20]. This study illustrates that using
chloroprocaine spinal anesthesia may play a role in expediting safe
and effective discharge to home after THA. The patients receiving
chloroprocaine in this cohort left the hospital, on average, about 8
hours sooner than those receiving bupivacaine. This was corrobo-
rated upon subgroup analysis, as inpatients alone also had a shorter
hospital LOS. This trend is in agreement with that of the study by
Teunkens et al. [16] who noted a shorter LOS in patients undergoing
knee arthroscopy using chloroprocaine.

In this cohort, chloroprocaine use was associated with increased
OR efficiency, as seen by the shorter operative time for patients who
received chloroprocaine. These findings mirror those found in knee
arthroscopy studies where chloroprocaine was compared with
other short-acting local anesthetics [15]. As discussed by Gebhardt
et al. [15], the shorter operative time in the chloroprocaine cohort
may be a reflection of an improved interdisciplinary team effort and
increased effort by surgeons to keep operative times as short as
possible, as the shorter duration of action of the spinal may inspire
surgeons to perform cases more efficiently, with less teaching. The
shorter operative times may also reflect a lower case complexity in
the group selected to receive chloroprocaine, which was not re-
flected in the comparison of baseline demographics of matched
groups. The lower EBL for the chloroprocaine cohort is likely
directly related to the shorter operative time seen in this cohort.

Early mobilization is key to achieving success in fast-track total
joint arthroplasty. Getting patients up safely and quickly after
surgery allows earlier discharge and prevents venous stasis.
Symptoms of hypotension and PONV from a lingering spinal can be
detrimental to that goal and can thwart plans for a safe ambulatory
discharge. In this cohort, we noted that fewer patients receiving
chloroprocaine missed their first session with PT because of hy-
potension and had less PONV, which in turn expedited PACU
discharge and, ultimately, discharge to home. Only 1 patient (2.7%)
in the chloroprocaine group missed their post-operative day 0 PT
session, comparedwith 5 (13.5%) patients of the bupivacaine group.
Patients who received chloroprocaine experienced PONV about half
as often as patients who received bupivacaine. Collectively, these
factors correlated with an overall average decrease in PACU LOS of
55.5 minutes. Although some of these data points did not achieve
statistical significance with the numbers available, the trend is
clear. In our experience, this difference was related largely to the
offset of the spinal anesthesia, which was fairly immediate after
leaving the OR in the chloroprocaine cohort but could extend
several hours into the PACU stay in the bupivacaine cohort.

Compared with the bupivacaine cohort, the chloroprocaine
cohort had less intraoperative hypotension as well. This difference
may be confounded by not controlling for bupivacaine dose; lower-
dose bupivacaine combined with regional anesthesia has been
associated with fewer clinically significant intraoperative hemo-
dynamic changes [21], but other literature shows no difference in
rates of intraoperative hypotension comparing fixed doses of 2-
chloroprocaine (40 mg), bupivacaine (7.5 mg), and lidocaine (40
mg) in outpatient knee arthroscopy [16]. In the end, a similar-sized
subset, and the majority of each group, received intraoperative
bolus doses of vasopressor medications from the supervising
anesthesiologist. This may be more reflective of the standard of
practice among the anesthesiologists at our institution rather than
out of clinical necessity.

An integral part of advancing fast-track THA protocols is the
selection of the optimal anesthetic: one that provides sufficient
analgesia and simultaneously has a favorable postoperative re-
covery profile. Although research comparing the costs of general
anesthesia to short- and medium-acting spinal anesthetics has
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illustrated the superiority of spinal anesthesia in outpatient surgery
[15,22,23], further research comparing long- and short-acting local
spinal anesthetics, such as bupivacaine and chloroprocaine, is
needed. Although a formal cost analysis is beyond the scope of this
study, chloroprocaine’s faster recovery, earlier discharge times, and
better likelihood to be discharged home all have favorable cost-
saving implications. Future directions that may expedite
discharge and improve patient care include using lower doses of
spinal anesthesia and providing unilateral spinal anesthesia [24].

This study has several limitations. First, this is a retrospective
study, and there may be confounders and biases that are unrec-
ognized here, particularly with patient selection. The operative
times for the chloroprocaine cohort were shorter than those for the
bupivacaine cohort, which may suggest that the chloroprocaine
cohort had more straightforward cases, which could confound the
primary outcome of hospital LOS. In addition, surgeons were not
blinded to the choice of anesthetic and may have operated with
more alacrity knowing that a shorter-acting spinal anesthetic was
used. With that said, this study is a good first step in investigating
the effectiveness of chloroprocaine and certainly showed non-
inferiority to bupivacaine in these select patients. Owing to the
results of this study, a prospective, randomized trial of chlor-
oprocaine vs bupivacaine is underway at our institution to further
evaluate this question. Second, the study size for the cohort with
patients who received chloroprocaine was small owing to the fact
that chloroprocaine has only recently begun to be used as a spinal
anesthetic for THA at our institution; still, the cohort was certainly
large enough for the results observed. To our knowledge, this is the
largest number of patients to date in the published literature
receiving chloroprocaine spinal anesthesia for THA. In addition,
given that bupivacaine’s duration of action has also been found to
be dose dependent, it is possible that our findings were confounded
by not controlling for dose effect.
Conclusions

In this cohort, chloroprocaine was a safe and effective medica-
tion for spinal anesthesia in a selected fast-track THA population
where operative times are predictable. Compared with bupiva-
caine, chloroprocaine was associated with shorter hospital LOS af-
ter primary THA. It was also associated with shorter operative time,
lower EBL, less intraoperative hypotension, shorter PACU LOS, and
higher likelihood to be discharged home. Chloroprocaine may
represent a safe and viable option for mobilizing and discharging
patients rapidly after fast-track, primary THA. Further prospective,
randomized studies ought to be performed to fully evaluate this
relationship and continue to optimize patient care.
Conflict of interest

The authors declare there are no conflicts of interest.
References

[1] Larsen K, Hansen TB, Thomsen PB, Christiansen T, Søballe K. Cost-effectiveness
of accelerated perioperative care and rehabilitation after total hip and knee
arthroplasty. J Bone Joint Surg Am 2009;91(4):761.

[2] Malviya A, Martin K, Harper I, et al. Enhanced recovery program for hip and
knee replacement reduces death rate: a study of 4,500 consecutive primary
hip and knee replacements. Acta Orthop 2011;82(5):577.

[3] Husted H. Fast-track hip and knee arthroplasty: clinical and organizational
aspects. Acta Orthop 2012;83(sup346):1.

[4] Husted H, Otte KS, Kristensen BB, Ørsnes T, Wong C, Kehlet H. Low risk of
thromboembolic complications after fast-track hip and knee arthroplasty.
Acta Orthop 2010;81(5):599.

[5] Yanik JM, Bedard NA, Hanley JM, Otero JE, Callaghan JJ, Marsh JL. Rapid re-
covery total Joint arthroplasty is safe, efficient, and cost-effective in the Vet-
erans Administration setting. J Arthroplasty 2018;33(10):3138.

[6] Kehlet H, Aasvang EK. Regional or general anesthesia for fast-track hip and
knee replacement - what is the evidence? F1000Res 2015;4.

[7] Gupta A, Axelsson K, Th€orn S, et al. Low-dose bupivacaine plus fentanyl for
spinal anesthesia during ambulatory inguinal herniorrhaphy: a comparison
between 6 mg and 7.5 mg of bupivacaine. Acta Anaesthesiol Scand
2003;47(1):13.

[8] Nair G, Abrishami A, Lermitte J, Chung F. Systematic review of spinal anaes-
thesia using bupivacaine for ambulatory knee arthroscopy. Br J Anaesth
2009;102(3):307.

[9] Camponovo C, Wulf H, Ghisi D, et al. Intrathecal 1% 2-chloroprocaine vs. 0.5%
bupivacaine in ambulatory surgery: a prospective, observer-blinded, rando-
mised, controlled trial. Acta Anaesthesiol Scand 2014;58(5):560.

[10] Yoos JR, Kopacz DJ. Spinal 2-chloroprocaine: a comparison with small-dose
bupivacaine in volunteers. Anesth Analg 2005;100(2):566.

[11] Casati A, Danelli G, Berti M, et al. Intrathecal 2-chloroprocaine for lower limb
outpatient surgery: a prospective, randomized, double-blind, clinical evalua-
tion. Anesth Analg 2006;103(1):234.

[12] Kouri ME, Kopacz DJ. Spinal 2-chloroprocaine: a comparison with lidocaine in
volunteers. Anesth Analg 2004;98(1):75.

[13] Smith KN, Kopacz DJ, McDonald SB. Spinal 2-chloroprocaine: a dose-ranging
study and the effect of added epinephrine. Anesth Analg 2004;98(1):81.

[14] Kopacz DJ. Spinal 2-chloroprocaine: minimum effective dose. Reg Anesth Pain
Med 2005;30(1):36e42.

[15] Gebhardt V, Hausen S, Weiss C, Schmittner MD. Using chloroprocaine for
spinal anaesthesia in outpatient knee-arthroscopy results in earlier discharge
and improved operating room efficiency compared to mepivacaine and pri-
locaine. Knee Surg Sports Traumatol Arthrosc 2018;1.

[16] Teunkens A, Vermeulen K, Van Gerven E, Fieuws S, Van de Velde M, Rex S.
Comparison of 2-chloroprocaine, bupivacaine, and lidocaine for spinal anes-
thesia in patients undergoing knee arthroscopy in an outpatient setting: a
double-blind randomized controlled trial. Reg Anesth Pain Med 2016;41(5):
576.

[17] F€orster J, Rosenberg P, Harilainen A, Sandelin J, Pitk€anen M. Chloroprocaine 40
mg produces shorter spinal block than articaine 40 mg in day-case knee
arthroscopy patients. Acta Anaesthesiol Scand 2013;57(7):911.

[18] F€orster J, Kallio H, Rosenberg P, Harilainen A, Sandelin J, Pitk€anen M. Chlor-
oprocaine vs. articaine as spinal anaesthetics for day-case knee arthroscopy.
Acta Anaesthesiol Scand 2011;55(3):273.

[19] Berger RA. Mini-incision total hip replacement using an anterolateral
approach: technique and results. Orthop Clin North Am 2004;35(2):143.

[20] Andreasen SE, Holm HB, Jørgensen M, Gromov K, Kjærsgaard-Andersen P,
Husted H. Time-driven activity-based cost of fast-track total hip and knee
arthroplasty. J Arthroplasty 2017;32(6):1747.

[21] Imbelloni LE, Gouveia MA, Vieira EM, Cordeiro JA. A randomised, double-blind
comparison of three different volumes of hypobaric intrathecal bupivacaine
for orthopaedic surgery. Anaesth Intensive Care 2009;37(2):242.

[22] Fernandez-Ordonez M, Tenias J, Picazo-Yeste J. Spinal anesthesia versus
general anesthesia in the surgical treatment of inguinal hernia. Cost-
effectiveness analysis. Rev Esp Anestesiol Reanim 2014;61(5):254.

[23] Li S, Coloma M, White PF, et al. Comparison of the costs and recovery profiles
of three anesthetic techniques for ambulatory anorectal surgery. Anesthesi-
ology 2000;93(5):1225.

[24] Casati A, Fanelli G. Restricting spinal block to the operative side: why not? Reg
Anesth Pain Med 2004;29:4.

http://refhub.elsevier.com/S2352-3441(20)30071-6/sref1
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref1
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref1
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref1
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref2
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref2
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref2
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref3
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref3
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref4
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref4
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref4
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref4
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref5
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref5
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref5
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref6
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref6
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref7
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref7
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref7
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref7
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref7
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref8
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref8
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref8
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref9
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref9
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref9
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref10
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref10
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref11
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref11
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref11
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref12
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref12
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref13
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref13
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref14
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref14
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref14
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref15
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref15
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref15
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref15
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref16
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref16
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref16
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref16
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref16
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref17
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref17
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref17
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref17
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref17
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref18
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref18
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref18
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref18
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref18
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref19
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref19
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref20
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref20
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref20
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref20
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref21
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref21
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref21
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref22
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref22
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref22
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref23
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref23
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref23
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref24
http://refhub.elsevier.com/S2352-3441(20)30071-6/sref24

	Spinal Anesthesia Using Chloroprocaine is Safe, Effective, and Facilitates Earlier Discharge in Selected Fast-track Total H ...
	Introduction
	Material and methods
	Results
	Discussion
	Conclusions
	Conflict of interest
	References


