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Epidural Technique for Postoperative Pain
Gold Standard No More?
Narinder Rawal, MD, PhD
Abstract: Epidural analgesia is a well-established technique that has
commonly been regarded as the gold standard in postoperative pain
management. However, newer, evidence-based outcome data show that
the benefits of epidural analgesia are not as significant as previously
believed. There are some benefits in a decrease in the incidence of cardiovascular and pulmonary complications, but these benefits are probably limited to high-risk patients undergoing major abdominal or thoracic
surgery who receive thoracic epidural analgesia with local anaesthetic
drugs only. There is increasing evidence that less invasive regional analgesic techniques are as effective as epidural analgesia. These include
paravertebral block for thoracotomy, femoral block for total hip and knee
arthroplasty, wound catheter infusions for cesarean delivery, and local
infiltration analgesia techniques for lower limb joint arthroplasty. Wound
infiltration techniques and their modifications are simple and safe alternatives for a variety of other surgical procedures. Although pain relief
associated with epidural analgesia can be outstanding, clinicians expect more from this invasive, high-cost, labour-intensive technique. The
number of indications for the use of epidural analgesia seems to be
decreasing for a variety of reasons. The decision about whether to continue using epidural techniques should be guided by regular institutional audits and careful risk-benefit assessment rather than by tradition.
For routine postoperative analgesia, epidural analgesia may no longer
be considered the gold standard.
(Reg Anesth Pain Med 2012;37: 310Y317)
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would like to thank the Board of the European Society of
Regional Anaesthesia and Pain Therapy for the prestigious
Carl Koller Award. Sadly, some recent recipients have died
shortly after receiving the award, leading some to call it jokingly
the ‘‘Carl Killer’’ award. I accept the award with gratitude and
pride, and I will cherish it Y hopefully for a long time. I am truly
honoured. For my lecture, I have selected a provocative title that
addresses a technique with which all anaesthesiologists will be
familiar. I hope that this article provokes debate in your institution and perhaps a reevaluation of the role of this iconic
technique in postoperative pain management.
Epidural analgesia is a well-established technique for
managing postoperative pain that has been in use for decades.
Studies have shown that the technique has several additional
benefits, such as decreased cardiovascular, pulmonary and gastrointestinal morbidity,1Y3 and even mortality.4 These data in
combination with national and international guidelines have led
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epidural analgesia to be considered the gold standard for pain
management after major surgery. Although epidural analgesia is
invasive, labour-intensive, and expensive, the costs and potential
risks have been considered justified because of the assumed
benefits. Some studies have shown a shorter length of hospital
stay when the technique is a component of fast-track rehabilitation routines after major abdominal surgery,5 thus adding costeffectiveness to its list of advantages. However, it seems that the
popularity of epidural analgesia is waning for a number of reasons, including a more rigorous evaluation of published data,
newer meta-analyses that suggest less optimistic results, the
adoption of minimally invasive surgical techniques, the emergence of fast-track postoperative rehabilitation strategies, the
widespread use of prophylactic anticoagulant regimens, the
availability of less invasive but equally effective alternative regional analgesic techniques, the difficulty of performing detailed local audits that would provide risk-benefit data, and
litigation concerns.

EPIDURAL ANALGESIA AND
POSTOPERATIVE MORTALITY
A meta-analysis of data from 141 randomized controlled
trials (RCTs), which studied a total of 9559 patients, showed that
the use of epidural or spinal anaesthesia was associated with a
30% decrease in 30-day mortality, in addition to other beneficial effects: a 55% decrease in the incidence of pulmonary
embolism, a 44% decrease in deep venous thrombosis, a 50%
decrease in transfusion requirements, and a 39% decrease in
pneumonia. There was evidence of further benefits, such as a
decrease in the risk of respiratory depression, myocardial infarction, and renal failure.4 However, a reevaluation of this metaanalysis, which was argued to have significant flaws, and data
from more recent meta-analyses and more robust studies in
patients undergoing aortic, gastric, colonic, and other major
surgery failed to show any decrease in mortality with perioperative epidural analgesia when compared with a combination of
general anaesthesia and the use of systemic opioids.6Y8 It is
worth noting that many published studies lack a sufficient
sample size to assess rare outcomes such as death with any
degree of acceptable accuracy. With anaesthesia-related mortality estimated to be as low as 8.2 per million hospital surgical
discharges, it may well be impossible to detect differences in
mortality in RCTs that do not study millions of patients.9
Therefore, there is no definitive and widely accepted evidence
for epidural analgesia being associated with a decrease in perioperative mortality.

CARDIOVASCULAR MORBIDITY
Animal and clinical data suggest that thoracic epidural analgesia with local anaesthetics can result in increased coronary
artery blood flow and an improvement of myocardial oxygen
balance that may result from the effect of epidural analgesia on
sympathetic nervous system activity.10 However, the benefits of
epidural analgesia in decreasing cardiovascular morbidity are
not as clear as previously thought.4 The site of epidural catheter
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placement seems important. A meta-analysis has shown that thoracic epidural analgesia is much more effective than lumbar epidural analgesia in decreasing the risk of postoperative myocardial
infarction.1 Current evidence suggests that thoracic epidural analgesia may decrease the risks of cardiovascular complications,
such as myocardial infarction in high-risk patients undergoing
major vascular surgery. However, there is little evidence that
epidural analgesia decreases cardiovascular morbidity in the relatively healthy, ‘‘low-risk’’ surgical population.11 A recent metaanalysis of 28 studies of more than 2700 patients undergoing
cardiac surgery showed that the addition of epidural analgesia to general anaesthesia was associated with a decrease in
the incidence of supraventricular arrhythmias and respiratory
complications, but not mortality, myocardial infarction, or
stroke. The authors concluded that the potential benefits of
thoracic epidural analgesia in cardiac surgery may not be worth
the significant risks, such as the development of neuraxial
hematoma, that are involved.12

PULMONARY MORBIDITY
There is good evidence that epidural analgesia is associated
with a decreased risk of postoperative pulmonary complications,
particularly in high-risk patients undergoing open abdominal
aortic surgery or coronary artery bypass.10 However, as with its
cardiovascular and gastrointestinal advantages, these benefits
are seen only when a thoracic epidural catheter is sited and only
when local anaesthetics, and not opioids, are used. In clinical
practice, the epidural solution commonly used is a combination
of low-dose local anaesthetic and an opioid like fentanyl. A
meta-analysis of 50 RCTs showed that local anaesthetic alone
was used in only 4% of studies, opioids alone in 28%, and a local
anaesthetic-opioid combination in 68% of studies.13 In general,
the protective effect of epidural analgesia against pneumonia
after abdominal or thoracic surgery seems to have decreased
during the last 35 years, presumably because of a decrease in the
overall risk of surgery.14 The debate about the pulmonary benefits of epidural analgesia may become increasingly irrelevant as
surgical techniques become less invasive.

GASTROINTESTINAL MORBIDITY
Postoperative ileus has considerable detrimental effects on
recovery after major abdominal surgery. It is associated with
discomfort, morbidity, and prolonged hospital stay.15 Available
evidence supports the view that the use of epidural local anaesthetics, but not opioids, can decrease the risk of ileus. A metaanalysis of 22 RCTs that studied patients undergoing abdominal
surgery showed that epidural analgesia with local anaesthetics
decreased the time to return of gastrointestinal function by 24 to
36 hours when compared with systemic or epidural opioids.3
However, a meta-analysis of epidural analgesia after colorectal
surgery showed that improved analgesia and a decrease in the
incidence of ileus did not lead to a shorter duration of hospital
stay.16 There are 3 meta-analyses showing that a less invasive
technique, that is, a continuous infusion of intravenous lidocaine during and after abdominal surgery was associated with
several benefits, such as decreased duration of ileus, decreased
pain scores, a decreased risk of postoperative nausea and vomiting
(PONV), and shorter hospital stay.17Y19 Gum chewing may be a
much simpler and safer, evidence-based method for the prevention or amelioration of postoperative ileus.20 Currently, there
are no comparative studies that show that epidural analgesia
is superior either to an intravenous lidocaine infusion or to gum
chewing in decreasing the risk of ileus. In a recent editorial,
the authors stated that, ‘‘there is a significant lack of evidence
* 2012 American Society of Regional Anesthesia and Pain Medicine
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supporting the use of epidural analgesia and we question the
routine use of this mode of analgesia in the postoperative period
for patients having abdominal surgery.’’21

THROMBOEMBOLIC MORBIDITY
A meta-analysis published in 2000 found that neuraxial
blocks used for surgery were associated with a decrease in the
incidence of deep venous thrombosis and pulmonary embolism.4
However, most of the studies in the meta-analysis were performed before the introduction of modern thromboprophylactic
drug regimens and minimally invasive surgery. The current
influence of postoperative epidural analgesia on coagulationrelated outcomes is not clear. More recent, procedure-specific
meta-analyses addressing open aortic surgery, abdominal surgery, total hip arthroplasty, and total knee arthroplasty fail to
demonstrate that epidural analgesia is associated with a decrease in thromboembolic morbidity.22Y24
A recent review of the impact of pathophysiological conditions on outcome after major surgery noted that, ‘‘in unselected
patients undergoing gastrointestinal surgery, epidural analgesia
does not seem to reduce anastomotic leakage, intraoperative
blood loss, transfusion requirement, risk of thromboembolism,
cardiac morbidity, or hospital stay compared to conventional
analgesia.’’25

PATIENT SATISFACTION
In general, poor postoperative pain relief and the adverse
effects of analgesia are associated with low levels of patient
satisfaction. However, patient satisfaction as a primary outcome
has been little studied. A systematic review showed that only
2 RCTs of 95 assessed used a validated instrument for the assessment of patient satisfaction. The authors of this review noted
that, ‘‘despite the theoretical benefits of superior analgesia, there
is a lack of high-quality data on the effect of different analgesic
techniques and regimens on patient-reported outcomes such as
health-related quality of life, quality of recovery, and patient
satisfaction.’’26

LENGTH OF HOSPITAL STAY AND THE
ROLE OF EPIDURAL ANALGESIA IN
‘‘ENHANCED RECOVERY’’
Few studies have used prospectively defined discharge
criteria for the assessment of length of hospital stay. It has been
claimed that postoperative, accelerated, multimodal recovery
programmes, in which epidural analgesia is allegedly a key
component, decrease perioperative morbidity and length of
hospital stay without compromising patient safety.27Y29 Enhanced recovery protocols have been proposed for a variety of
surgical procedures, the programme for colorectal surgery being
one of the most studied and evaluated in the last decade.30
Thoracic epidural analgesia, using a mixture of low-dose local
anaesthetic and opioid for 48 hours after surgery, has been
recommended as one of the key elements of enhanced recovery
pathways.30,31 Other enhanced recovery programme elements,
such as early ambulation, early feeding, decreased use of opioid
analgesia, and thoracic epidural analgesia, have been shown by
some investigators to lead to a considerable decrease in the
duration of hospital stay, 28,30,32 but the results have not been
consistently reproducible.33
There are a large number of enhanced recovery protocols
available for colorectal surgery. The number of ‘‘evidencebased’’ components within such protocols ranges from 4 components34 to 20 components,30,35 with all claiming enhanced
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recovery and shorter hospital stay when compared with ‘‘traditional care.’’ However, the components of traditional care also
vary considerably in published studies. Furthermore, several key
components of enhanced recovery, such as the omission of
bowel preparation and drains, early feeding, and mobilization,
have become included in ‘‘modern’’ traditional care.33 A systematic review of enhanced recovery programmes concluded that,
‘‘despite the current enthusiasm and implementation into daily
practice, this systematic review shows that, to date, there are
few data available.’’36 A more recent meta-analysis concluded
that, ‘‘the implementation of 4 or more elements of the Enhanced
Recovery After Surgery (ERAS) pathway leads to a reduction
in the length of hospital stay by more than 2 days and an almost
50% reduction in complication rates in patients undergoing
major colonic/colorectal surgery.’’37 Two obvious questions
arise: why use 20 interventions when 4 may be adequate and
which 4 interventions are the critical ones? The specific role
of epidural analgesia in the results of this meta-analysis is not
clear because it was not used for all patients; furthermore, the
failure rate for epidural analgesia was quoted as being 28%.37
Most studies investigating the effectiveness of enhanced recovery protocols do not assess how many components are actually
implemented in practice. It is well known that implementation
of a multidisciplinary protocol in clinical practice is far from
easy.38 One review of improving outcome after major surgery
omitted enhanced recovery literature because the studies were of
mediocre or low quality, and there was marked heterogeneity in
published results.25,39 A Cochrane review concluded that, ‘‘the
quality of the trials and lack of sufficient other outcome parameters do not justify implementation of fast-track surgery as the
standard of care.’’40 There is a need for good quality, comparative studies to establish the critical components and independent
predictors of faster postoperative recovery in enhanced recovery
programmes.
Several groups have come to the same conclusion about
enhanced recovery protocols, that is, it is not possible to determine whether any of the commonly used protocol components
have an independent influence on outcome.28,34,35 It is clear
that all the components of enhanced recovery protocols are
not equally efficacious; indeed, some may be unnecessary or
even harmful, and the role of epidural analgesia must be considered in this context. Some authors consider epidural analgesia
a prerequisite for the success of enhanced recovery protocols.27,29,31,34 However, this is not supported by the current
evidence. A review article based on well-designed RCTs did
not find any benefit of epidural analgesia in length of hospital stay.41 This is confirmed by the above meta-analysis of
16 RCTs of patients undergoing open colorectal surgery.16 Although epidural analgesia was superior to parenteral opioid
analgesia, the good pain relief and quicker return of bowel
function seen with epidural techniques did not shorten hospital
stay but did increase the risks of pruritus, urinary retention,
and hypotension.
The debate about the role of epidural analgesia is becoming
increasingly irrelevant because of changes in surgical technique.
A systematic review of postoperative analgesia after laparoscopic
colorectal surgery comparing epidural analgesia with intravenous opioid patient-controlled analgesia failed to demonstrate
the superiority of epidural analgesia.30 The PROSPECT group
does not recommend epidural techniques for laparoscopic colonic surgery.42
In conclusion, despite a lack of agreement about the optimal number of components, the implementation of enhanced
recovery protocols has shown impressive reductions in hospital stay without increasing morbidity. This is most likely due
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to carefully protocolized perioperative care rather than the exact
combination and number of applied enhanced recovery components.37 Currently, there is no convincing evidence that epidural analgesia as a component of such protocols provides any
additional benefits, and this applies to open as well as laparoscopic colorectal surgery.

RISKS OF EPIDURAL TECHNIQUES
Although epidural analgesia is generally considered safe,
there are undoubtedly associated risks. Most of the adverse effects are related to the drugs used, for example, hypotension and
motor block from local anaesthetics and nausea and pruritus
from opioids. Significant risks, such as spinal hematoma and
abscess, are rare but must be taken into account. In a study of
about 1,260,000 spinals and 450,000 epidurals, severe neurologic
complications were noted in 127 patients, of whom 85 had permanent neurologic damage. The authors stated that the risks were
greater than previously thought.43 The authors of a recent report
of a study based on a 2-week national census in the United
Kingdom using data on 707,455 central neuraxial blocks concluded that ‘‘the data are reassuring and suggest that central
neuraxial blockade has a low incidence of major complications,
many of which resolve within 6 months.’’44 Nevertheless, the
deaths (in the order of 3Y6/y) and the large number of severe
neurologic complications seen annually in the United Kingdom
associated with neuraxial blocks must be balanced against the
modest benefits of epidural analgesia.45 The debate about how
low an ‘‘acceptably low’’ risk is likely to continue, with the
overall risk-benefit assessment seeming to move in favor of
nonepidural techniques.46 The insertion and management of
epidural analgesia is also not without its complexities. Anaesthesiologists have to follow guidelines from national regional
anaesthesia societies, such as the American Society of Regional
Anaesthesia and Pain Medicine, when treating patients who are
taking anticoagulant drugs. The timing of needle and catheter
insertion and removal must be adapted to the pharmacokinetic
properties of the anticoagulant or combination of anticoagulant
drugs. Newer drugs like fondaparinux have a much longer halflife, and both American Society of Regional Anaesthesia and
Pain Medicine and the American College of Chest Physicians
recommend against its administration in association with
neuraxial anaesthesia and peripheral nerve blocks.47 For
patients undergoing spinal or epidural anaesthesia and analgesia, there is an ongoing need for close monitoring and a high
degree of suspicion about the development of a spinal hematoma because its early recognition and operative decompression may significantly improve outcome. A closed-claim
analysis of medicolegal cases related to regional anaesthesia in
the United Kingdom showed that the costs of claims associated
with epidural techniques were far higher than those associated
with peripheral nerve blocks.48 A survey of Australian anaesthesiologists showed that 82% had changed their practice in
recent years in that they performed fewer epidural anaesthetics.
The 2 most common reasons were fear of litigation and a lack of
evidence for beneficial effects.49 Although serious complications are uncommon, patients should be informed about common adverse effects such as urinary retention and pruritus and
should be counseled about the risks of major neurologic complications such as paralysis. The risks and benefits should be
assessed on an individual patient basis.

FAILURE RATES FOR EPIDURAL ANALGESIA
The duration of postoperative epidural analgesia may affect
outcome. Typically, epidurals are inserted immediately before
* 2012 American Society of Regional Anesthesia and Pain Medicine
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surgery, and infusions are continued for 2 to 4 days after surgery.
A successful epidural is one that provides good pain relief and
facilitates postoperative mobilization and rehabilitation for as
long as the catheter is in place. There are no reliable data on the
failure rates of epidural analgesia during each of these postoperative days. One editorial notes that ‘‘up to 50% epidurals fail
or give inadequate analgesia’’ and that ‘‘putting an epidural in
is rarely a problemVit is in determining what to do with it after
it is sited that the problem starts.’’21 Failure rates are not insignificant, and a failure rate of 32% has been reported in a database of 25,000 patients.50 Only detailed institutional audits can
provide cost-benefit data and guide decisions on whether to
continue or stop the use of epidural analgesia in that particular
institution. It is likely that very few institutions perform such
regular audits, so most anaesthesiologists do not know how
successful (or unsuccessful) their epidurals really are. There
is very little published literature on this crucial issue.

ALTERNATIVES TO EPIDURAL ANALGESIA
It is worth emphasizing that the benefits of epidural analgesia on cardiovascular, pulmonary, and gastrointestinal morbidity have been reported in patients undergoing open, major
surgery. Most recommendations for laparoscopic procedures,
such as cholecystectomy and colonic surgery, no longer include
epidural analgesia.42,51 Furthermore, these benefits of epidural
analgesia were only evident when it was compared with the use of
systemic opioids. It is also worth noting that despite the potential benefits of epidural analgesia, including excellent pain relief,
there is no evidence that the quality of analgesia, irrespective
of the actual analgesic technique, has any effect on the length
of hospital stay.8
There is increasing evidence from meta-analyses and systematic reviews that effective and safer alternatives to epidural
are now available for thoracic, abdominal, and major orthopedic
surgery.52Y59 These analgesic alternatives include paravertebral
block for thoracotomy52,53; peripheral nerve blocks for hip54
and knee55,56 arthroplasty; intravenous lidocaine for colorectal
surgery17Y19; wound catheter infusions for a wide variety of surgical procedures including abdominal, cardiothoracic, vascular,
and major abdominal surgery57; and transversus abdominis plane
(TAP) block for surgery involving the abdominal wall.58

PERINEURAL TECHNIQUES
In recent years, continuous peripheral nerve blockade has
gained increasing acceptance as a safe and effective technique
that provides better analgesia than opioids.11,25 Regardless of
catheter location, continuous peripheral nerve blockade provides
superior analgesia and leads to decreases in opioid use and,
consequently, a decrease in the incidence of opioid adverse effects such as PONV and sedation.59 There is good evidence that
some perineural techniques are as effective as an epidural, but
with a better adverse effect profile.54Y56 This is supported by the
Australian and New Zealand College of Anaesthetists’ evidencebased recommendations.60 Indeed, the PROSPECT working
group does not recommend epidural analgesia as the first choice
for patients undergoing hip or knee arthroplasty.54,56 Two metaanalyses concluded that peripheral nerve blocks are better than
epidural analgesia after major knee surgery.55,56 Interestingly,
another meta-analysis based on 23 RCTs concluded that a single-shot femoral nerve block was superior to epidural analgesia
and that there was no further advantage in adding a sciatic
nerve block or in having a continuous infusion technique.61
In conclusion, there is increasingly strong evidence that perineural techniques are superior to epidural analgesia for patients
undergoing total hip or total knee arthroplasty.
* 2012 American Society of Regional Anesthesia and Pain Medicine

Epidural Technique for Postoperative Pain

PARAVERTEBRAL BLOCK
A systematic review showed that both epidural and paravertebral block provide comparable pain relief for up to 48 hours
after thoracotomy but that paravertebral blockade was associated
with a decrease in the incidence of pulmonary complications,
urinary retention, hypotension, and PONV.52 The PROSPECT
group evaluated a variety of regional techniques for analgesia
after thoracotomy based on data from 74 RCTs and concluded
that paravertebral blockade was as effective as thoracic epidural
analgesia but that it was associated with a lower incidence
of hypotension.53

WOUND CATHETER INFUSION
This technique is well established in the management of
pain after both in-patient and ambulatory surgery.62 A systematic review of 39 RCTs, including 15 RCTs of patients undergoing cardiothoracic surgery and 16 RCTs of patients undergoing
major orthopedic surgery, showed that postoperative pain management by wound catheter infusion was associated with decreased pain scores at rest and activity, a decreased need for
opioids, a reduced incidence of PONV, and increased patient
satisfaction. The authors concluded that, ‘‘the most notable
feature was the consistent evidence of these benefits across a
wide range of surgical procedures, location of wound catheters,
and dosing regimens accompanied by low incidences of catheter-related complications. Both the efficacy and technical simplicity of this technique encourage its widespread clinical use.’’57
Similar conclusions were drawn from evidence-based data presented by the Australian and New Zealand College of Anaesthetists Working Group.60 A more recent meta-analysis and
accompanying editorial were far less positive,63,64 but these
conclusions were most likely due to the exclusion of orthopedic
patients and patients in whom catheters were not actually in the
surgical wound.65,66 In clinical practice, wound catheter infusion techniques include catheters placed through the incision
into deeper layers or cavities, for example, subfascial, peritoneal,
subacromial, intraosseous, and intra-articular placement.65,67
The importance of appropriate catheter positioning was
demonstrated in a study of patients undergoing open colorectal
surgery. Wound infusion through a catheter placed preperitoneally
was associated with effective analgesia for up to 72 hours, decreased opioid consumption, earlier recovery of bowel function,
and a hospital stay shorter by 30 hours.68 Similarly, wound infusion with a catheter placed subfascially provided postoperative pain relief that was as effective after cesarean delivery as
an epidural technique.69,70 This conclusion is supported by a
Cochrane review.71 The evidence-based PROSPECT recommendations include wound infiltration for inguinal herniotomy,
laparoscopic cholecystectomy, hysterectomy, open colon surgery (using preperitoneal infusion), total knee arthroplasty, total
hip arthroplasty, and hemorrhoidectomy.72 The technique is
also recommended by the ASA Practice Guidelines as part of
a multimodal analgesia strategy for the management of postoperative pain.73 Wound catheter infusion was recommended in
the second (2005) and third (2010) editions of Australian and New
Zealand College of Anaesthetists’ manual based on growing
Level I evidence.60 However, many questions remain to be
addressed, including: the optimal location of catheter placement
for different surgical procedures, the concentration and volume
of local anaesthetic drugs, the risk of local anaesthetic toxicity, and
the potential role of adjuvants.
In conclusion, infiltration techniques with and without
catheters are simple, safe, and effective for many but not all
procedures. They can be used alone or as part of a balanced,
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multimodal analgesic pain management regimen. There is a
need for detailed comparisons of alternative analgesic techniques
to identify the most clinically effective and cost-effective technique for different surgical procedures.65Y67

TAP BLOCK
This is a relatively new technique that has shown promising
results in the management of pain in patients undergoing major
abdominal and gynecologic surgery. Several modifications of
the technique, both with and without ultrasound guidance,
have been reported. A recent review of published RCTs showed
clinically significant decreases in opioid requirement and pain,
both at rest and at movement, as well as a decrease in the adverse effects of opioids, such as sedation, nausea, and vomiting.58 These benefits were demonstrated in patients undergoing
surgical procedures, such as colon resection, cesarean delivery,
abdominal hysterectomy, open appendectomy, and laparoscopic
cholecystectomy. The authors concluded that, ‘‘postoperative
pain treatment with TAP block is a promising new technique,
demonstrating both a substantial reduction in morphine consumption as well as improved pain scores in surgery involving
anterior abdominal wall.’’58 There is a need for further studies
to confirm these findings.

LOCAL INFILTRATION ANALGESIA
Kerr and Kohan74 developed the local infiltration analgesia (LIA) technique as part of their strategy for managing pain
after hip and knee arthroplasty. It is a 5-step procedure based
on the systematic infiltration of a mixture of ropivacaine, ketolorac, and epinephrine. Using a ‘‘moving needle’’ technique, a
large volume (up to 150 mL) of ropivacaine 0.2% is injected
in the tissue areas directly subject to surgical trauma. A catheter
is left in the joint for a single top-up at about 15 to 20 hours
after surgery. Surgery is performed under spinal anaesthesia. In
a study of 325 patients undergoing hip or knee arthroplasty,
most patients had low pain scores and could be discharged after
a single overnight stay. The mean time to independent mobility was less than 25 hours for the entire cohort and less than
20 hours for patients undergoing total knee arthroplasty.74 The
LIA technique has received much attention, particularly in
Scandinavian countries, the United Kingdom, and Australia. In
Sweden, 75% of all total knee arthroplasties were performed
with the LIA technique in 2009.75 Several studies have been
published that show impressive results and shorter hospitalization times, albeit longer than those originally reported by Kerr
and Kohan.76Y80 Local infiltration analgesia was found to be
superior to epidural analgesia after total hip arthroplasty,76 and
superior to both femoral nerve block79 and intrathecal morphine81 after total knee arthroplasty. Another study showed that
LIA was better than epidural analgesia after the first 24 hours
after surgery; patients had better knee function, were mobilized
faster, and were discharged from hospital 2 days sooner.80 A
recent review of LIA concluded that it has a role in total knee
arthroplasty but not in total hip arthroplasty and that nonopioid,
multimodal analgesia including gabapentin might be a better
alternative.82 An accompanying editorial disagreed and concluded that LIA might still be a better choice because of a decreased incidence of adverse effects.83 However, many questions
need to be addressed and answered, including: the role of the
local administration of ketorolac and epinephrine, the role of
compression and ice packing, and the role of the actual surgical technique.84,86 Furthermore, there is a need to define what
precisely is meant by the ‘‘LIA technique’’ because there are
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almost as many modifications as there are practitioners of the
technique, making a meaningful comparison of studies very difficult.82,85 The role of intra-articular catheters as a component
of LIA is particularly controversial. As with any new technique,
further studies are needed to establish a place for this promising
approach in clinical practice.

ARE THERE NO INDICATIONS LEFT FOR
EPIDURAL ANALGESIA?
Robust data clearly demonstrate that the pain relief associated with the use of epidural techniques can be excellent.11,13
In patients undergoing major open vascular surgery and in highrisk patients undergoing other forms of major surgery, epidural
analgesia with local anaesthetic drugs is associated with a decrease in the incidence of postoperative cardiovascular and
pulmonary complications.10 Currently, available evidence suggests that regional anaesthesia techniques are superior to the use
of opioid analgesia. In centers where its use is well established,
epidural analgesia would remain a good choice in the transitional
period while alternative evidence-based regional analgesia
methods such as perineural, paravertebral, LIA, wound catheter
infusion, and TAP block are introduced into clinical practice.
In the future, new indications for the use of epidural analgesia may emerge. There is some evidence that the use of epidural analgesia may decrease the risk of cancer recurrence86Y88
and surgical site infection,89 although the published data supporting these effects is not yet convincing.9 A recent editorial
noted that ‘‘evidence linking the use of regional anaesthesia to
clinical benefits in oncology is limited to a small number of
studies with conflicting results.’’90 Controlled studies are necessary to confirm these potentially exciting findings.

CONCLUSIONS
Recently published evidence suggests that the benefits of
epidural analgesia are not as significant as previously thought.
Although the efficacy of pain relief can be outstanding, and
there may be some benefits in decreased cardiovascular and
pulmonary morbidity in high-risk patients undergoing major
open vascular or cardiac surgery, the use of epidural techniques
is generally decreasing. There are several reasons for the decline
in the use of this invasive, costly and labour-intensive technique:
& little evidence of a decrease in postoperative mortality associated with the use of epidural analgesia;
& little convincing evidence of decreased morbidity in the lowto-medium-risk surgical population;
& advances in surgical techniques, such that many operations
previously performed only on inpatients are now day-case or
overnight-stay procedures;
& the use of fast-track, epidural-free, early mobilization, postoperative rehabilitation programmes;
& the widespread implementation of prophylactic anticoagulant
regimens;
& increasing evidence that many less invasive, alternative regional analgesia techniques are as good as or even better than
epidural analgesia after most major surgical procedures;
& the lack of convincing evidence of cost-effectiveness of epidural techniques despite their use for decades; and
& litigation concerns related to severe neurologic complications.
It is therefore no exaggeration to suggest that the diminishing role of epidural analgesia can be expected to diminish
further. Epidural analgesia remains the gold standard for pain
relief in labour because there are currently no good alternatives.
This can no longer be said of the use of the epidural analgesia
* 2012 American Society of Regional Anesthesia and Pain Medicine
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after surgery, and it can therefore no longer be described as the
gold standard in postoperative analgesia. The continued use of
epidural techniques in your institution should be based on a
careful evaluation of its risks and benefits drawn from local
audit data, rather than on a tradition that is increasingly being
viewed as outdated.
REFERENCES
1. Beattie WS, Badner NH, Choi P. Epidural analgesia reduces
postoperative myocardial infarction: a meta-analysis. Anesth Analg.
2001;93:853Y858.
2. Ballantyne JC, Carr DB, de Ferranti S, et al. The comparative effects of
postoperative analgesic therapies on pulmonary outcome: cumulative
meta-analyses of randomized, controlled trials. Analg Anesth.
1998;86:598Y612.
3. Jorgensen H, Wetterslev J, Moiniche S, et al. Epidural local
anaesthetics versus opioid-based analgesic regimens on postoperative
gastrointestinal paralysis, PONV and pain after abdominal surgery.
Cochrane Database Syst Rev. 2000:CD001893.
4. Rodgers A, Walker N, Schug S, et al. Reduction of postoperative
mortality and morbidity with epidural or spinal anaesthesia: results from
overview of randomized trials. BMJ. 2000;321:1493.
5. Kehlet H, Dahl J. Epidural analgesia and postoperative outcomesVa
need for a different approach. Acta Anaesthesiol Scand.
2008;52:1311Y1312.
6. Rigg JR, Jamrozik K, Myles PS, et al. Epidural anaesthesia and
analgesia and outcome of major surgery: a randomized trial. Lancet.
2002;359:1276Y1282.
7. Park WY, Thompson JS, Lee KK. Effect of epidural anaesthesia and
analgesia on perioperative outcome: a randomized, controlled Veterans
Affairs cooperative study. Ann Surg. 2001;234:560Y569.

Epidural Technique for Postoperative Pain

18. Marret E, Rolin M, Beaussier M, Bonnet F. Metaanalysis of
intravenous lidocaine and postoperative recovery after abdominal
surgery. Br J Surg. 2008;95:1331Y1338.
19. Vigneault L, Turgeon AF, Cote D, et al. Perioperative intravenous
lidocaine infusion for postoperative pain control: a meta-analysis
of randomized controlled trials. Can J Anaesth. 2011;58:22Y37.
20. Fitzgerald JEF, Ahmed I. Systematic review and meta-analysis
of chewing-gum therapy in the reduction of postoperative ileus
following gastrointestinal surgery. World J Surg.
2009;33:2557Y2566.
21. Low J, Johnston N, Morris C. Epidural analgesia: first do no harm
[editorial]. Anaesthesia. 2008;63:1Y3.
22. Nishimori M, Ballantyne JC, Low JHS. Epidural pain relief versus
systemic opioid based pain relief for abdominal aortic surgery.
Cochrane Database Syst Rev. 2006:CD005059.
23. Werawatganon T, Charuluxanun S. Patient controlled intravenous
opioid analgesia versus continuous epidural analgesia for pain after
intra-abdominal surgery. Cochrane Database Syst Rev.
2005:CD004088.
24. Choi PT, Bhandari M, Scott J, Douketis J. Epidural analgesia for
pain relief following hip or knee replacement. Cochrane Database Syst
Rev. 2003:CD003071.
25. Banz VM, Jacob SM, Inderbitzin D. Improving outcome after major
surgery: pathophysiological considerations. Anesth Analg.
2011;112:1147Y1155.
26. Liu SS, Wu CL. The effect of analgesic technique on postoperative
patient-reported outcomes including analgesia: a systematic review.
Anesth Analg. 2007;105:789Y808.
27. Kehlet H, Dahl JB. Anaesthesia, surgery, and challenges in
postoperative recovery. Lancet. 2003;362:1921Y1928.
28. Kehlet H, Wilmore DW. Evidence-based surgical care and the
evolution of fast-track surgery. Ann Surg. 2008;248:189Y198.

8. Liu SS, Block BM, Wu CL. Effects of perioperative central neuraxial
analgesia on outcome after coronary artery bypass surgery:
a meta-analysis. Anesthesiology. 2004;101:153Y161.

29. Gatt M, Anderson ADG, Reddy BS, et al. Randomized clinical trial
of multimodal optimization of surgical care in patients undergoing
major colonic resection. Br J Surg. 2005;92:1354Y1362.

9. Kettner SC, Willschke H, Marhofer P. Does regional anaesthesia really
improve outcome? Br J Anaesth. 2011;107:i90Yi95.

30. Carli F, Kehlet H, Baldini G, et al. Evidence basis for regional
anaesthesia in multidisciplinary fast-track surgical care pathways.
Reg Anesth Pain Med. 2011;36:63Y72.

10. Hanna MN, Murphy JD, Kumar K, Wu CL. Regional techniques and
outcome. What is the evidence? Curr Opin Anaesthesiol.
2009;22:672Y677.
11. Liu SS, Wu CL. Effect of postoperative analgesia on major
postoperative complications: a systematic update of the evidence.
Anesth Analg. 2007;104:689Y702.
12. Svircevic V, van Dijk D, Nierich AP, et al. Meta-analysis of thoracic
epidural anaesthesia versus general anaesthesia of cardiac surgery.
Anesthesiology. 2011;114:271Y282.
13. Wu CL, Cohen SR, Richman JM, et al. Efficacy of postoperative
patient-controlled and continuous infusion epidural analgesia versus
patient-controlled analgesia with opioids. A meta-analysis.
Anesthesiology. 2005;103:1079Y1088.
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