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Purpose of review

To present the literature on recent developments in anesthetic and analgesic
techniques in ambulatory surgery.

Recent findings

Studies published during the past 12 months have provided results for several ‘take
home messages’, which include use of perioperative celecoxib improves short-term and
long-term postoperative outcome; perineural catheter analgesia is feasible and safe at
home; small incision cholecystectomy is quicker to perform and has no disadvantages
when compared with laparoscopic technique; 2-chloroprocaine appears to be the drug
of choice for spinal anesthesia; simple regional anesthesia techniques such as wound
infiltration and intraarticular local anesthetics are safe and effective; Society of
Ambulatory Anesthesia guidelines for managing postoperative nausea and vomiting
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recommend use of regional anesthesia techniques and use of certain drugs (and
avoidance of others) if general anesthesia is chosen.

Summary

During the last year, several studies have demonstrated the benefits of regional
anesthesia techniques in reducing postdischarge complications and improving
rehabilitation. Perioperative use of the COX-2 selective inhibitor celecoxib seems to
provide short-term and long-term postoperative advantages.
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Introduction

One of the most significant changes in surgical practice
during the past two decades has been the growth of
ambulatory surgery, which now accounts for the majority
of surgery performed in the United States, some European
countries, and Australia. It is expected that the number of
patients undergoing surgery on an ambulatory basis will
increase particularly in countries with low numbers today.
Major ambulatory surgical procedures such as knee and
shoulder reconstructions, laparoscopic-assisted vaginal
hysterectomies, gastric fundoplication and splenectomy
are being performed at many centers [1].

The present review will focus on some of the common
issues in ambulatory surgery and will provide new infor-
mation about questions such as: Does the choice of
analgesic drug or technique influence outcome? Are
catheter regional anesthesia techniques safe at home?
Is the widely used laparoscopic surgery really that good?
Which local anesthetic is best for spinal anesthesia? What
are the best strategies for management of postoperative
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nausea and vomiting (PONV) in adults and in children?
New information for some other topics is also presented.

Pain still the most common complaint

after ambulatory surgery

During the past two decades, ambulatory surgery has
grown dramatically and now accounts for the majority of
operations performed in many parts of the world. How-
ever, international figures show wide variations between
countries. There are also wide variations within countries
and between hospitals [2].

We studied the practice of day surgery in Sweden by a
questionnaire sent to all 92 hospitals. The response rate
was 88%. The results showed that the proportion of day
surgery against in-hospital procedures was 43% in adults
and 46% in children. Most patients (>90%) underwent
preoperative assessment by an anesthesiologist. Patient
self-assessment questionnaires were common (86%).
Risk stratification for PONV was used by 70% of the
departments. Postoperatively, 93% of the units routinely
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assessed patients’ pain. Follow-up telephone calls within
1-2 days were performed regularly in about 40% of the
units. Pain was the most frequent complaint on follow-up.

Most hospitals (80%) had standardized discharge criteria
based on clinical assessment, and many required a patient
escort at home for 24 h postoperatively [3].

COX-2 selective inhibitors can improve
postoperative outcome

Nonsteroidal anti-inflammatory drugs (NSAIDs) are
widely used as part of a multimodal analgesic regimen
for preventing pain after ambulatory surgery. It is
believed that analgesic regimens that work through
different mechanisms should be combined. Studies
involving COX-2 selective inhibitors have demonstrated
that they can improve pain control after a wide variety of
ambulatory surgery procedures [4-8]. Nevertheless,
questions remain regarding the efficacy of perioperative
administration of COX-2 inhibitors in improving the later
recovery processes (e.g. recovery of bowel function,
resumption of normal activities of daily living).

Arthroscopic reconstruction of the anterior cruciate liga-
ment (ACL) is a common outpatient procedure associ-
ated with considerable postoperative pain, which may
delay discharge, prolong hospital stay, impair rehabilita-
tion, and delay recovery, resulting in poorer outcome and
greater use of healthcare resources [4,5]. Optimal pain
relief allowing normal function may be difficult to
achieve with a single drug or technique. Such multimodal
analgesic regimens for ACL reconstruction include
NSAIDs, intraarticular analgesics, ketamine, regional
nerve blocks, cryotherapy, and opioids [2].

Reuben er al. [6] examined the analgesic efficacy of
administering celecoxib for ambulatory ACL surgery.
Two hundred patients received paracetamol 1g and
either celecoxib 400 mg or placebo 1-2h before ACL
surgery. All patients received intraarticular analgesics
(bupivacaine, clonidine, and morphine) and had an exter-
nal cooling system applied to the operative knee. After
discharge, patients were instructed to take paracetamol
1g every 6 h and either celecoxib 200 mg every 12h or
matching placebo for the first 14 days postoperatively.
Oxycodone 5-10mg was available for rescue analgesia.
The perioperative administration of celecoxib decreased
postoperative pain, opioid use, PONV, and recovery room
length of stay. These results support the use of celecoxib
as a component of a preventive multimodal analgesic
technique for ACL surgery [6].

Preoperative parecoxib followed by short-term post-
operative valdecoxib has been shown to improve recovery
after laparoscopic cholecystectomy [9]. However, studies

involving perioperative administration of these two
COX-2 inhibitors in patients undergoing cardiac surgery
found an increased incidence of postoperative wound
infections [10] and cardiovascular complications [11].
Despite extensive worldwide use of COX-2 inhibitors
in the perioperative period, there have been no reports of
serious cardiovascular complications associated with
short-term use of COX-2 inhibitors in noncardiac surgery
patients [12].

White ef al. [13] evaluated the effect of short-term post-
operative administration of celecoxib on pain management
and recovery outcomes following ambulatory laparoscopic
surgery in 80 patients assigned to receive either celecoxib
400 mg per day or placebo. Celecoxib reduced pain scores
and need for analgesics at 24 and 48 h postoperatively. The
quality of recovery scores and patient satisfaction were
higher in the celecoxib group. In this group, early recovery
of bowel function (by 1 day) and activities of daily living
(by 2 days) were also noted [13]. Despite the opioid-
sparing effect of the COX-2 inhibitor, the overall incidence
of PONV was not significantly reduced in this study. It was
concluded that short-term administration of celecoxib,
400 mg per day orally (p.o.), decreased postoperative pain
and the need for opioid-containing analgesic medication,
leading to an improved quality of recovery after outpatient
laparoscopic surgery [13].

Strategies to reduce postoperative nausea
and vomiting : new guidelines

Evidence-based practice guidelines have the potential to
provide valuable information to clinicians and their
patients. Not only do they provide guidance in everyday
practice, but they also establish the ‘standard of care’ for
the specialty. PONV is a continuing concern in surgical
patients and the management of this problem is still
confusing. In the United States, more than 71 million
inpatient and outpatient operative procedures are per-
formed each year [14]. Untreated, PONV occurs in 20—
30% of the general surgical population and in up to 70—
80% of high-risk surgical patients [15,16]. PONV associ-
ated with ambulatory surgery increases healthcare costs
due to hospital admission and accounts for 0.1-0.2% of
these unanticipated admissions, which is significant in
the United States where more than 31 million patients
undergo ambulatory surgery each year [14,17,18]. Studies
of PONV in children have been limited to the measure-
ment of vomiting, as the reliable, effective evaluation of
nausea in nonverbal children is difficult.

After ambulatory surgery, approximately one-third of
patients experience PONV, many of whom did not
experience PONV prior to discharge [19]. Such patients
often do not have access to treatment for their post-
discharge nausea and vomiting (PDNV). A systematic
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review of all studies, assessing PDNV after outpatient
surgery, found that on discharge 17% of patients experi-
ence nausea (range 0-55%) and 8% have vomiting [19].

A multidisciplinary international panel of individuals
with interest and expertise in PONV developed specific
guidelines under the auspices of The Society of Ambu-
latory Anesthesia [19]. The panel critically evaluated the
literature to provide an evidence-based reference tool for
the management of adults and children who are at
increased risk for PONV. In brief, these guidelines
identify risk factors in adults and children; recommend
approaches for reducing baseline risk for PONV; identify
the most effective antiemetic monotherapy and combi-
nation therapy regimens for prophylaxis; and recom-
mend approaches for treatment of PONV when it occurs.
Strategies to reduce the risk of PONV are as follows
[20°°]:

(1) use regional anesthetic (avoid general anesthetic);

(2) propofol for induction and maintenance;

(3) avoid nitrous oxide;

(4) avoid volatile agents;

(5) minimization of intraoperative and postoperative
opioids;

(6) minimization of neostigmine;

(7) adequate hydration.

The guidelines also provide an algorithm for the manage-
ment of individuals at increased risk for PONV. The
experts recommend that children who are at moderate or
high risk for PONV should receive combination therapy
with two or three prophylactic drugs from different
classes [20°°].

No advantage of glucocorticoids for pain
relief or postoperative nausea and vomiting
Although NSAIDs have a postoperative opioid-sparing
analgesic effect, glucocorticoids have been shown to have
both a postoperative analgesic effect and an antiemetic
effect. Bisgaard ¢z /. [21] found antiemetic and analgesic
effects beyond 24 h from dexamethasone 8 mg given 1h
before laparoscopic cholecystectomy. However, the lit-
erature is not consistent on which steroid to use, the
optimal dose, and the optimal timing for administration of
corticosteroids for pain and PONV protection [22,23].

Thagaard ez al. [24] evaluated the effect of single-dose
intravenous (i.v.) dexamethasone or intramuscular (i.m.)
depot betamethasone compared with i.v. ketorolac. One
hundred and seventy-nine patients admitted for mixed
ambulatory surgery were included in the study. After
induction of general i.v. anesthesia, the patients were
randomized to received double blindly either dexa-
methasone 4 mg i.v. or betamethasone depot formulation

12 mg i.m., or ketorolac 30 mg i.v. All the patients also
received paracetamol and local anesthetic wound
infiltration.

The authors found that ketorolac 30mg provided
superior analgesia and less PONV in the postanesthesia
care unit (PACU) than either dexamethasone 4 mg or
bethamethasone 12mg. No significant difference was
found after discharge. The expected prolonged duration
of analgesia could not be demonstrated in this study
[24].

2-Chloroprocaine superior to lidocaine

for spinal anesthesia

Spinal lidocaine was extensively used for outpatient
orthopedic procedures until transient neurological symp-
toms (‘T'NSs) were consistently reported [25]. Small doses
of long-acting drugs (such as bupivacaine, levobupiva-
caine, or ropivacaine), with or without additives, have
been suggested as a possible alternative [26], but many
practitioners report frequent failure with this technique,
and recovery may be delayed [26,27].

2-Chloroprocaine is an amino-ester local anesthetic with a
very short half-life and a potentially favorable evolution
of spinal block for short outpatient procedures. Concerns
for chloroprocaine-related neurotoxicity emerged two
decades ago with eight cases of neurological injury associ-
ated with large doses of a chloroprocaine solution contain-
ing the antioxidant sodium bisulfite. Toxicological stu-
dies indicated sodium bisulfite as the likely cause [28,29],
though an animal study in rats challenged this conclusion
[30]. Clinical reports on off-label intrathecal use of pre-
servative-free chloroprocaine in more than 100 patients,
as well as rigorous investigations in more than 100 volun-
teers and outpatients, have not reported any cases of
neurological toxicity [31].

In a well controlled study, Casati ez a/. [32°°] tested the
hypothesis that 50 mg of 1% preservative-free 2-chloro-
procaine would provide a faster resolution of spinal
block than the same dose of 1% plain lidocaine. Median
times for recovery of sensory and motor function and
unassisted ambulation were faster with 2-chloropro-
caine. No differences in the first voiding were reported
between chloroprocaine (180 min) and lidocaine
patients (190 min). 'TNSs were reported in five lido-
caine patients (33%) but not chloroprocaine patients

(0%).

The authors concluded that intrathecal injection of 50 mg
2-chloroprocaine produced a faster onset spinal block
with quicker recovery of sensory and motor function
and unassisted ambulation and lower incidence of
TNS than the same dose of lidocaine [32°°].
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Effective analgesia with local anesthetic
wound infiltration

There are many reports on pain, analgesic requirements,
and side effects after ambulatory herniorrhaphy. How-
ever, most of them focus on the immediate postoperative
period, and few studies evaluate these topics at home for
a longer period of time (i.e. >24). Ausems e al. [33]
evaluated the efficacy of a multimodal pain protocol after
ambulatory inguinal hernia repair for a 5-day postopera-
tive period. Surgery was performed under general or
spinal anesthesia. Two groups of 60 patients received
wound infiltration with 20 ml levobupivacaine 0.5% or
physiological saline 0.9%. All patients received 1 g para-
cetamol preoperatively. The results showed that wound
infiltration with levobupivacaine significantly decreased
postoperative pain and diminished the need for
additional analgesics in the first 24 h after inguinal hernia
repair [33].

Interscalene block versus intraarticular local
anesthetics

Effective postoperative pain control is crucial in the
outcome of shoulder surgery, permitting early rehabilita-
tion and accelerating functional recuperation [34]. Of the
different analgesic techniques reported in the literature,
interscalene block and intraarticular injection of local
anesthetics appear superior to surgical wound infiltration,
suprascapular nerve block, and patient-controlled i.v.
opioid analgesia [35-38].

Perineural continuous blockade is generally considered
the gold standard for postoperative analgesia despite the
additional technical and logistical challenges presented
by catheter placement and use, especially in an out-
patient setting. Intraarticular local anesthetic infiltration
has the potential advantages of better preservation of
motor function and technical simplicity, while providing
superior analgesia.

Beaudet er a/. [39] compared interscalene analgesia
with intraarticular local anesthetic administration.
Sixty patients undergoing shoulder surgery were ran-
domly assigned into two groups; one group had inter-
scalene block with catheter installation, whereas the
other group received intraarticular local anesthetic, also
with catheter installation. PACU measurements of
immediate postoperative pain and opioid consumption
favored perioperative interscalene analgesia over
intraarticular analgesia. However, this benefit did not
translate into lower overall pain for the first 24h
after surgery [39]. This study confirmed the superiority
of perioperative interscalene over intraarticular local
anesthetic boluses but only for the first postoperative
hours.

Continuous femoral nerve block at home
after total knee arthroplasty

Ambulatory continuous femoral nerve block (cFNB)
offers the potential of providing prolonged analgesia
while simultaneously decreasing disability and hospital-
ization duration after total knee arthroplasty (TKA) and
other major hospital-based knee procedures. Within the
United States, the average hospitalization duration after
TKA decreased from nearly 11 days in 1990 to just over
4 days in 1996 but has remained relatively constant over
the last decade [40].

Iifeld ez a/. [41] tested the hypothesis that, compared with
an overnight cFNB, a 4-day ambulatory cFNB increases
ambulation distance and decreases the time until three
specific discharge criteria are met after tricompartment

TKA.

Preoperatively, all patients received a cFNB (7 =50) and
perineural ropivacaine 0.2% from surgery until the fol-
lowing morning, at which time they were randomly
assigned to either continue perineural ropivacaine or
switch to perineural normal saline. Primary endpoints
included time to attain three discharge criteria (adequate
analgesia, independence from i.v. analgesics, and ambu-
lation of at least 30 m) and ambulatory distance in 6 min
the afternoon after surgery. Patients were discharged
with their cFNB and a portable infusion pump; catheters
were removed on postoperative day 4.

Compared with an overnight cFNB, a 4-day ambulatory
cFNB decreased the time to reach the three discharge
criteria by an estimated 53%. However, the extended
infusion did not increase ambulation distance the after-
noon after surgery [41].

Perineural catheter analgesia at home is safe
Continuous peripheral nerve block (CPNB) may be an
optimal choice for analgesia after orthopedic procedures of
the lower and upper extremities. A number of studies have
demonstrated that resting and breakthrough pain scores
are lower with CPNB than with conventional therapy
using oral or parenteral analgesics [42,43]. Additionally,
CPNB is associated with decreased time to functional
recovery during rehabilitation. Despite the evidence,
patients having orthopedic procedures associated with
significant postoperative pain are rarely sent home with
CPNB. Only a limited number of studies have been
reported on patients sent home with CPNB [42,44-46].
Reluctance on the part of surgeons and anesthesiologists to
treat these patients with CPNB reflect the limited data in
the literature regarding the practice, as well as concern
about complications such as catheter failure, infection, and
local anesthetic toxicity [46].
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No large studies have addressed practical questions for
anesthesiologists who incorporate outpatient CPNB as a
standard of care. One of the most common problems
associated with CPNB involves accurate placement of
the catheter. Failure rates of up to 40% have been
reported when conventional techniques for catheter
placement are used [47]. The recent introduction of
ultrasound for placement of catheters is promising.

Swenson er al. [48] presented their results from a large
series of outpatients who were treated with CPNB using an
established protocol. All catheters were placed using direct
ultrasound visualization. These patients received exten-
sive oral and written preoperative instructions and were
provided continuous telephone access to the anesthesiol-
ogist during the postoperative period. All patients were
also contacted at home by telephone on the first post-
operative day. In addition, each patient was seen and
examined by the surgeon within 2 weeks of hospital
discharge. In the 620 patients, there were 190 interscalene
(brachial plexus), 206 fascia iliaca (femoral nerve), and 224
popliteal fossa (sciatic nerve) catheters placed. A fixed
infusion of bupivacaine 0.25% at 5ml/h was used in all
patients. A simple elastomeric infusion device was used
that did not include features such as occlusion alarms or
bolus capability. Despite a relatively low and fixed infusion
rate, very few patients (1.1%) requested additional injec-
tions for inadequate pain control. T'wo patients (0.3%) had
complications related to the nerve block. In both patients,
the symptoms resolved within 6 weeks of surgery.
Twenty-six patients (4.2%) required postoperative inter-
ventions by the anesthesiologist. One patient returned to
the hospital for catheter removal. There were surprisingly
few interventions requiring an anesthesiologist. Likewise,
patients were able to manage and remove their catheters at
home without additional follow-up.

The above fact suggests that with adequate instruction
and telephone access to healthcare providers, patients are
comfortable with managing and removing CPNB
catheters at home. The author concluded that further
studies are needed to define optimal local anesthetic
dosing regimens in this population [48].

Unsafe to drive after ambulatory surgery

Discharge without an escort is contrary to guidelines
issued by several anesthesia societies [49,50]. Home
readiness is not equivalent to street fitness. The stress
of surgery, possible lack of sleep, and residual effects of
anesthetic may have an influence on driving perform-
ance. The current recommendations are that the patient
should not drive for 24 h after ambulatory surgery.

Chung and Assman [51] looked at the database for
Canadian malpractice patients who were discharged after

ambulatory surgery. From this database, two malpractice
cases of patients who were discharged without an escort
were reported. Both had a car accident and sustained
serious injuries. One patient had undergone right knee
arthroscopy. This may have affected the patient’s ability to
properly use the brake pedal. On the basis of this, the
authors do not recommend discharge without an escort
after general anesthesia, regional anesthesia, monitored
anesthesia, or sedation. Although ambulatory surgical units
can verify the presence of an escort at discharge, it is
impossible to ensure that someone will stay with the
patient at home during the night or that recommendations
regarding driving are adhered to. Hence, itis important that
patients have a clear understanding of what the potential
hazards are and why they are asked to comply with the
recommendations [51].

Laparoscopic cholecystectomy not better
than small incision surgery

The laparoscopic cholecystectomy procedure has gained
rapid and widespread popularity and become the surgical
treatment of choice even though its superiority was not in
evidence [52]. Loss of functional residual capacity (FRC)
as well as the diaphragmatic contribution to tidal volume
has been suggested to be principally due to pain-induced
shallow breathing (splinting). Pulmonary function differ-
ences between laparoscopic cholecystectomy and small
incision cholecystectomy (SIC) have been studied in only
a few randomized trials, but the literature is ambiguous.

Keus ez al. [53] performed a trial to evaluate pulmonary
function in patients randomized between laparoscopic
cholecystectomy and SIC by measuring flow—volume
curves and blood gases in a blinded fashion. A total of
257 patients were analyzed. In both groups, a similar
reduction of approximately 20% in pulmonary function
parameters occurred. Patients in the SIC group consumed
more analgesia. Actual skin-to-skin time varied from 72
to 60 min for laparoscopic cholecystectomy and SIC,
respectively, with total anesthesia also being shorter
for the SIC group. No clinically relevant differences were
found between SIC and laparoscopic cholecystectomy
regarding pulmonary function. The acceptance of the
laparoscopic cholecystectomy as the technique of choice
appears to have little foundation in evidence. A signifi-
cantly shorter operative time was found in SIC [53].

Conclusion

A review of literature published during the last year
addressed several important issues. Management of pain
and PONV continue to be important problems in ambu-
latory surgery. Use of perioperative celecoxib has shown
impressive short-term and long-term benefits. The
widely used laparoscopic surgery technique is no better
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than SIC. Regional anesthesia techniques such as wound
infiltration, intraarticular local anesthetics, and perineural
catheters at home are very effective for postoperative
pain relief. 2-Chloroprocaine appears to be superior to
other local anesthetics for spinal anesthesia for ambulat-
ory surgery. The guidelines produced by the Society of
Ambulatory Anesthesia provide important information to
develop strategies for prevention and management of

PONV.

References and recommended reading

Papers of particular interest, published within the annual period of review, have
been highlighted as:

e of special interest

ee of outstanding interest

Additional references related to this topic can also be found in the Current
World Literature section in this issue (p. 813).

1 Rawal N. Postoperative pain treatment for ambulatory surgery. Best Pract Res
Clin Anaesthesiol 2007; 21:129-148.

2 De Lathouwer C, Poullier JP. How much ambulatory surgery in the World in
1996-1997 and trends? Ambul Surg 2000; 8:191-210.

3  Segerdahl M, Warren-Stomberg M, Rawal N, et al. Clinical practice and
routines for day surgery in Sweden: results from a nation-wide survey. Acta
Anaesthesiol Scand 2008; 52:117-124.

4 Reuben SS, Sklar J. Postoperative pain management for outpatient arthro-
scopic knee surgery. Current concepts review. J Bone Joint Surg 2008;
82:1754-1766.

5  United States Acute Pain Management Guideline Panel. Acute pain manage-
ment: operative or medical procedures and trauma. Pub. no. 92-0032. Rockville,
Maryland: United States Department of Health and Human Services; Public
Health Service Agency for Healthcare Policy and Research, 1992.

6 Reuben SS, Ekman EF, Charron D. Evaluating the analgesic efficacy of
administering celecoxib as a component of multimodal analgesia for out-
patient anterior cruciate ligament reconstruction surgery. Anesth Analg 2007;
105:222-227.

7 Reuben SS, Fingeroth R, Krushell R, et al. Evaluation of the safety and efficacy
of the perioperative administration of rofecoxib for total knee arthroplasty.
J Arthroplasty 2002; 17:26-31.

8 Recart A Issioui T, White PF, et al. The efficacy of celecoxib premedication on
postoperative pain and recovery times after ambulatory surgery: a dose-
ranging study. Anesth Analg 2003; 96:1631-1635.

9 Gan TJ, Joshi GP, Viscusi E, et al. Preoperative parenteral parecoxib and
follow-up oral valdecoxib reduce length of stay and improve quality of patient
recovery after laparoscopic cholecystectomy surgery. Anesth Analg 2004;
98:1665-1673.

10 Ott E, Nussmeier NA, Duke PC, et al. Multicenter study of perioperative
ischemia (McSPI) research group: Ischemia Research and Education Foun-
dation (IREF) investigators. Efficacy and safety of the cylcooxygenase 2
inhibitors parecoxib and valdecoxib in patients undergoing coronary artery
bypass surgery. J Thorac Cardiovasc Surg 2003; 125:1481-1492.

11 Nussmeier NA, Whelton AA, Brown et al. Complications of the COX-2
inhibitors parecoxib and valdecoxib after cardiac surgery. N Engl J Med
2005; 352:1081-1091.

12 Naesh O. Back to the future: postoperative pain management beyond COX-2
inhibitors. N Z Med J 2006; 119:U2170.

13 White P, Sacan O, Tufanogullari B, et al. Effect of short-term postoperative
celecoxib administration on patient outcome after outpatient laparoscopic
surgery. Can J Anesth 2007; 54:342-348.

14 National Center for Health Statistics. Number of ambulatory and inpatient
procedures by procedure category and location: United States, 1996.
Available at: http://www.cdc.gov/nchs/about/major/hdasd/combtab.htm.
[Accessed 3 May 2006].

15 Tramér MR. A rational approach to the control of postoperative nausea and
vomiting: evidence from systemic reviews. Part | Efficacy and harm of
antiemetic interventions, and methodological issues. Acta Anaesthesiol
Scand 2001; 45:4-13.

16 Apfel C, Korttila K, Abdalla M, et al. IMPACT investigators. A factorial trial of six
interventions for the prevention of postoperative nausea and vomiting. N Engl
Med 2004; 350:2441-2451.

17 Tramer MR. Strategies for postoperative nausea and vomiting. Best Pract Res
Clin Anaesthesiol 2004; 18:693-701.

18 Fortier J, Chung F, Su J. Unanticipated admission after ambulatory surgery — a
prospective study. Can J Anaesth 1998; 45:612-619.

19 Gupta A, Wu CL, Elkassabany N, et al. Does the routine prophylactic use of
antiemetics affect the incidence of postdischarge nausea and vomiting
following ambulatory surgery? A systematic review of randomized controlled
trials. Anesthesiology 2003; 99:488-495.

20 Gan TJ, Meyer TA, Apfel CC, et al. Society for Ambulatory Anesthesia

ee guidelines for the management of postoperative nausea and vomiting. Anesth
Analg 2007; 105:1615-1628.

Evidence-based guidelines from experts for prevention and treatment of PONV

that remains a major problem in adults and children.

21 Bisgaard T, Klarskov B, Kehlet H, et al. Preoperative dexamethasone improves
surgical outcome after laparoscopic cholecystectomy: a randomized double-
blind placebo-controlled trial. Ann Surg 2003; 238:651-660.

22 Holte K, Kehlet H. Peroperative single-dose glucocorticoid administration:
pathophysiologic effects and clinical implications. J Am Coll Surg 2002;
195:694-712.

23 Gilron I. Corticosteroids in postoperative pain management: future research
directions for a multifaceted therapy. Acta Anaesthesiol Scand 2004;
48:1221-1222.

24 Thagaard KS, Jensen HH, Raeder J. Analgesic and antiemetic effect of
ketorolac vs. betamethasone or dexamethasone after ambulatory surgery.
Acta Anaesthesiol Scand 2007; 561:271-277.

25 Zaric D, Christiansen C, Pace N, et al. Transient neurologic symptoms after
spinal anesthesia with lidocaine versus other local anesthetics: a systematic
review of randomized, controlled trials. Anesth Analg 2005; 100:1811-1816.

26 Casati A, Vinciguerra F. Intrathecal anesthesia. Curr Opin Anesthesiol 2002;
15:543-551.

27 Cappelleri G, Aldegheri G, Danelli G, et al. Spinal anesthesia with hyperbaric
levobupivacaine and ropivacaine for outpatient knee arthroscopy: a prospec-
tive, randomized, double-blind study. Anesth Analg 2005; 101:77-82.

28 Gissen AJ, Datta S, Lambert D. The chloroprocaine controversy ll: is chloro-
procaine neurotoxic? Reg Anesth 1984; 9:15-45.

29 Wang BC, Hillman DE, Spiekholz NI. Chronic neurological deficits and
nescaine-CE: an effect of the anesthetic 2-chloroprocaine, or the antioxidant,
sodium bisulfite? Anesth Analg 1984; 63:445-447.

30 Taniguchi M, Bollen AW, Drasner K. Sodium bisulfite: scape-goat for chloro-
procaine neurotoxicity? Anesthesiology 2004; 100:85-91.

31 Palas T. Four years experience with 1% chloroprocaine for spinal anesthesia
in ambulatory anesthesia. Reg Anesth Pain Med 2005; 30:A160.

32 Casati A, Fanelli G, Danelli G, et al. Spinal anesthesia with lidocaine or

ee preservative-free 2-chloroprocaine for outpatient knee arthroscopy: a pro-
spective, randomized, double-blind comparison. Anesth Analg 2007;
104:959-964.

A well performed study, which could change clinical practice, shows clearly that

2-chloroprocaine is the best choice for ambulatory spinal anesthesia.

33 Ausems ME, Hulsewe KW, Hooymans PM. Postoperative analgesia require-
ments at home after inguinal hernia repair: effects of wound infiltration on
postoperative pain. Anaesthesia 2007; 62:325-331.

34 Capdevila X, Barthlet Y, Biboulet P, et al. Effects of perioperative analgesic
technique on the surgical outcome and duration of rehabilitation after major
knee surgery. Anesthesiology 1999; 91:8-15.

35 Rawal N, Axelsson K, Hylander J, et al. Postoperative patient-controlled local
anesthetic administration at home. Anesth Analg 1998; 86:86—89.

36 Singelyn F, Lhotel L, Fabre B. Pain relief after arthroscopic shoulder surgery. A
comparison of intra-articular analgesia, suprascapular nerve block, and inter-
scalene brachial plexus block. Anesth Analg 2004; 99:589-592.

37 Neal JM, McDonald SB, Larkin KL, Polissar NL. Suprascapular nerve block
prolongs analgesia after nonarthroscopic shoulder surgery but does not
improve outcome. Anesth Analg 2003; 96:982-986.

38 Borgeat A, Schappi B, Biasca N, Gerber C. Patient-controlled analgesia after
major shoulder surgery: patient-controlled interscalene analgesia versus
patient-controlled analgesia. Anesthesiology 1997; 87:1343-1347.

39 Beaudet V, Williams SR, Tétreault P, et al. Perioperative interscalene block
versus intra-articular injection of local anesthetics for postoperative analgesia
in shoulder surgery. Reg Anesth Pain Med 2008; 33:134-138.

40 American Academy of Orthopaedic Surgeons. http://www.aaos.org.
[Accessed 10 May 2007].

41 lifeld BM, Le LT, Meyer RS, et al. Ambulatory continuous femoral nerve blocks
decrease time to discharge readiness after tricompartment total knee arthro-
scopy. Anesthesiology 2008; 108:703-713.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


http://www.cdc.gov/nchs/about/major/hdasd/combtab.htm
http://www.aaos.org/

742 Ambulatory anaesthesia

42

43

44

45

46

47

lifeld B, Enneking FK. Continuous peripheral nerve blocks at home: a review.
Anesth Analg 2005; 1000:1822-1833.

Richman JM, Liu SS, Courpas G, et al. Does continuous peripheral nerve
block provide superior pain control to opioids? A meta-analysis. Anesth Analg
2006; 102:248-257.

lifeld BM, Morey TE, Enneking FK. Continuous intra-articular brachial plexus
block for postoperative pain control at home: a randomized, double-blinded,
placebo-controlled study. Anesthesiology 2002; 96:1297—1304.

lifeld BM, Morey TE, Wang RD, et al. Continuous popliteal sciatic nerve block
for postoperative pain control at home: a randomized, double-blinded,
placebo-controlled study. Anesthesiology 2002; 97:959-965.

lifeld BM, Morey TE, Wright TW, et al. Continuous interscalene brachial
plexus block for postoperative pain control at home: a randomized, double-
blinded, placebo-controlled study. Anesth Analg 2003; 96:1089-1095.

Marhofer P, Greher M, Kapral S. Ultrasound guidance in regional anesthesia.
Br J Anaesth 2005; 94:7-17.

48

49

50

51

52

53

Swenson JD, Bay N, Loose E, et al. Outpatient management of continuous
peripheral nerve catheters placed using ultrasound guidance: an experience
in 620 patients. Anesth Analg 2006; 103:1436—-1443.

Canadian Anesthesiologists’ Society. Guidelines to the practice of anesthesia
2006. The Canadian Anesthesiologists’ Society (CAS). http://www.cas.ca/
members/sign_in/guidelines.

American Society of Anesthesiologists. Practice guidelines for postanesthetic
care. A report by the American Society of Anesthesiologists Task Force on
postanesthetic care. Anesthesiology 2002; 96:742~-752.

Chung F, Assman N. Car accidents after ambulatory surgery in patients
without an escort. Anesth Analg 2008; 106:817-820.

NIH Consensus conference. Gallstones and laparoscopic cholecystectomy.
JAMA 1993; 269:1018-1024.

Keus F, Noordergraaf GJ, Roukema JA, et al. Laparoscopic vs. small incision
cholecystectomy: implications for pulmonary function and pain. A randomized
clinical trials. Acta Anaesthesiol Scand 2008; 52:363-373.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


http://www.cas.ca/members/sign_in/guidelines
http://www.cas.ca/members/sign_in/guidelines

	Postdischarge complications and rehabilitation �after ambulatory™surgery
	Introduction
	Pain still the most common complaint �after ambulatory surgery
	COX-2 selective inhibitors can improve postoperative outcome
	Strategies to reduce postoperative nausea and vomiting: new guidelines
	No advantage of glucocorticoids for pain relief or postoperative nausea and vomiting
	2-Chloroprocaine superior to lidocaine �for spinal anesthesia
	Effective analgesia with local anesthetic wound infiltration
	Interscalene block versus intraarticular local anesthetics
	Continuous femoral nerve block at home �after total knee arthroplasty
	Perineural catheter analgesia at home is safe
	Unsafe to drive after ambulatory surgery
	Laparoscopic cholecystectomy not better �than small incision surgery
	Conclusion
	References and recommended reading


