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Analgesia for open abdominal surgery
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Abstract: Optimal analgesia is a crucial part of enhanced recovery after surgery (ERAS) programs. It not

only impacts on immediate patient comfort, but is increasingly being recognised as affecting important

patient outcomes such as morbidity and length of stay. Following open abdominal surgery, the most

favourable multi-modal analgesic technique, although historically included thoracic epidural analgesia, is

now increasingly being debated. We review the evidence, both pre-ERAS and post-ERAS, for analgesic

techniques for open abdominal surgery and discuss the potential merits and setbacks of different techniques.
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Introduction

Analgesia forms a crucial part of the perioperative
management of patients undergoing open abdominal
surgery. It is now well established that optimal pain
management not only facilitates patient well-being but
also enhanced recovery after surgery (ERAS) milestones
including early mobilisation and enteral feeding which
may improve outcomes (1). One of the key aims of ERAS
is to attenuate the physiological stress response following
surgery, thereby reducing morbidity and mortality and
analgesic technique plays an important role in this (2).

The value of multi-modal opioid-sparing analgesia in
abdominal surgery has been long established (3). This
encompasses differing analgesics targeting different
nociceptive mechanisms with the aim of minimising excess
opioid usage and its associated adverse effects including
but not limited to reduced gastrointestinal motility leading
to ileus, cough and respiratory depression, sedation,
urinary retention and postoperative nausea and vomiting
(PONV). In spite of these shortcomings, opioids remain
extensively used in post-anaesthetic care units and wards for
breakthrough pain and are generally universally accessible
for rescue analgesia.
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Although the pre-ERAS evidence base advocated
thoracic epidural analgesia as the gold standard for open
abdominal surgery, with the increasing adoption of ERAS
pathways, recent evidence now further highlights the
potential pitfalls with this technique as well as promoting
alternative analgesic techniques that will be discussed.

Neuraxial analgesia
Thoracic epidural analgesia

Historically, thoracic epidural analgesia has the strongest
evidence base for open abdominal surgery. They have been
well studied for over 20 years and provide excellent static
and dynamic analgesia provided they work (4,5). There are
many published benefits including mitigation of the surgical
stress response, in particular neuroendocrine (sympathetic
and pituitary) and metabolic (hyperglycaemia and protein
catabolism) effects, reduced pulmonary complications
(hypoxia, atelectasis, infection, thromboembolism) and some
evidence of reduced incidence of myocardial infarction
(MI) and acute kidney injury. Also, recent evidence reports
superior analgesia compared to patient controlled analgesia
(PCA) and continuous wound infiltration in a variety of
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surgical populations including major colorectal, abdominal
aortic aneurysm and open liver resection surgery (6). In
colorectal surgery specifically, ERAS guidelines in both
2005 and 2008 advocated the use of epidurals.

However, epidural analgesia is not without its own
setbacks and these have been garnering increasing attention
that potentially challenges the view that they are the gold
standard for open abdominal surgery. Epidural failure for
whatever reason (incorrect primary placement, secondary
catheter migration and suboptimal dosing) is one of the
most common complications and has been quoted as
occurring in 27-32% of cases (7). Interestingly, if this failure
is proactively managed, the result is almost universally
successful (8). Hypotension and motor block may lead to
excessive intravenous fluid administration and impaired
mobilisation respectively. There is a significantly increased
risk of pruritus and urinary retention and the NAP 3 Project
highlights the need for constant vigilance for more serious
albeit rare complications such as epidural haematoma and
abscess formation (9).

The current available evidence tends to highlight
more benefits than risks. A recent meta-analysis of 9,044
patients looking as far back as 1985 highlights a 40%
reduction in mortality, a reduced risk of atrial fibrillation,
deep vein thrombosis, respiratory depression, atelectasis,
pneumonia, ileus, PONV and an improved recovery
of bowel function (1). However, this is predominantly
looking at a pre-ERAS evidence base. In contrast, there
was an increased risk of certain adverse events including
hypotension, pruritus and urinary retention (1).

A recent Cochrane review analysing 15 trials over a
20-year period showed a reduction in risk of MI, a reduced
risk of post-op respiratory failure and a reduction in post-
operative pain VAS scores (5). However, the trial identified
no difference in 30-day mortality, and there were high
failure rates and also recurring issues with hypotension,
excessive IV fluid administration and ease of mobilisation,
but again the majority of these trials were non-ERAS
studies. A systematic review from 2014 comparing
analgesic strategies for open surgery within an ERAS
programme identified no difference in 30-day morbidity
between epidural and non-epidural treatment arms (6).
Pain scores were reduced in the epidural groups at both
24 and 48 hours at rest and on movement (6). There
was also a more rapid return of gut function in epidural
groups. There was no difference between treatment
groups in terms of mobilisation, length of stay and overall
complication rates.
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Intrathecal analgesia

Intrathecal or spinal analgesia has well documented benefits
in the setting of laparoscopic surgery (10). In particular,
they are well tolerated, early pain scores are superior to
PCA use and they are similar when compared to epidural
use. They also have a good opioid sparing effect (11).
There is less postoperative fluid administration and weight
gain when compared to epidurals. Spinal analgesia also
facilitates a quicker return of bowel function, improved
mobilisation and reduced length of stay (12).

However, it is also associated with complications. Similar
to epidural use, it leads to perioperative hypotension
which can be profound, and it is associated with serious
neurological complications as with all neuraxial techniques.
Given its limited duration of action as it is a single shot
injection, it is currently generally perceived to be unsuitable
for major open abdominal surgery. Consequently, there is a
relative paucity of evidence supporting its use in the context
of open abdominal surgery. Small randomised controlled
trials have shown some evidence of benefit in the form of
a reduced length of stay, however larger trials are certainly
needed to confirm this benefit (13,14). In future, it may
have a role when combined with other techniques as part of
a multi-model approach (15).

Non-neuraxial regional analgesia

The transversus abdominis plane (TAP) block is a well-
established peripheral plane block which aims to analgese
the anterior abdominal wall. There are multiple meta-
analyses including a Cochrane review which demonstrate
reduced pain and opioid requirement in the first 24 hours
following both open and laparoscopic abdominal surgery (16).
They provide comparable short-term analgesia to simple
wound infiltration in the setting of a multi-modal regimen.
Interestingly, there is evidence that if administered pre-
operatively, there is a superior analgesic effect when
compared with post-operative administration (17).

Rectus sheath blocks have a more limited evidence base
compared with TAP blocks however they do demonstrate
an opioid-sparing effect and they avoid, like other truncal
blocks, the potential immobility and hypotension associated
with thoracic epidurals. A recent randomised controlled
trial comparing three types of continuous anterior
abdominal wall block, Wound catheter, Rectus sheath
catheter and TAP block, for midline laparotomy following
gynaecological oncology surgery found no difference in
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morphine requirements at 48 hours and no difference in
length of stay (18). However, when comparing TAP block
with wound catheters, there was a reduced use of morphine
in recovery with TAP blocks, and reduced pain scores
and antiemetic use at 24 hours, although no difference at
48 hours (18). A number of randomised controlled trials
comparing rectus sheath catheters with thoracic epidural
analgesia have shown a significantly reduced time to
ambulation, however no difference in pain scores or length
of stay (19,20).

Intra-peritoneal infiltration of local anaesthetic, despite
not being routinely used in open abdominal surgery,
has been shown to reduce pain scores and facilitate a
quicker return of bowel function, but not reduce opioid
consumption (21). A systematic review of 8 randomised
controlled trials identified the above findings as well as a
blunting of postoperative hyperglycaemia, suggestive of
modulation of the stress response (21). It is a safe technique,
however more studies in the perioperative setting are
required to further evaluate its potential benefits.

The use of wound catheters for surgical site analgesia in
open abdominal surgery is also widespread. This involves
the placement of a catheter either supra-fascial or subfascial
and allows either the bolus or continuous infusion of local
anaesthetic into the wound. Systematic reviews have shown
comparable pain scores at both 24 and 48 hours following
surgery with a lower incidence of urinary retention and
reduced opioid consumption (22,23). However, thoracic
epidural analgesia showed a non-significant trend towards
reduced pain scores on movement and reduced opiate
requirements, systemic opioids often still being required for
visceral pain in wound catheter groups (22).

Systemic analgesics

Acetaminophen (paracetamol) and non-steroidal anti-
inflammatories (NSAIDs) are very well-established simple
analgesics and a cornerstone of the WHO analgesic ladder.
They are commonly used in open abdominal surgery to
good effect and have an opioid-sparing effect. Appropriate
dosing and course-length must be ensured to avoid adverse
effects, including potential hepatotoxicity with paracetamol,
and nephrotoxicity, impaired platelet function and concerns
over wound and anastomotic healing with NSAIDs (24).
Lidocaine is a safe, readily available and widely used local
anaesthetic. Its use as an analgesic has been established for
many decades and there has been increasing interest in its use
as an effective analgesic adjunct over the past several years.
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Meta-analyses have demonstrated evidence of benefit with its
use as a bolus and infusion regime in the perioperative period
(25-28). These include a reduction in analgesic requirements,
reduced post-operative ileus and PONV. Opioid consumption
was reduced by up to 60% and there was a reduced length
of hospital stay. There was also a reduced effect on the
stress response as measured by a reduction in IL-6, IL-8
and C3a activation. It is typically administered initially as
a bolus (1.5-2.0 mg/kg) followed by an infusion of 1.0-
3.0 mg/kg/h continued through till the end of surgery and
for up to 24 hours perioperatively, although the requirement
for cardiovascular monitoring limits this use. Currently, the
ALLEGRO trial is a randomised controlled trial looking at
the administration of lidocaine and its effect on accelerating
gastrointestinal recovery following major colorectal surgery.

N-methyl-D-aspartate (NMDA) receptor antagonists
in clinical use include both Ketamine and Magnesium
sulphate. Ketamine use has undergone a resurgence
recently, approximately 50 years after it was first
synthesised. It appears to have a synergistic and additive
effect when combined with morphine sulphate and it may
reduce the incidence of opioid induced hyperalgesia and
certain chronic pain syndromes. It is particularly useful in
opioid-tolerant patients however it is important to have an
awareness of its potential adverse effects, including sedation,
delusions, hallucinations and nightmares. However, these
effects were not manifest when used intraoperatively and
via a 2 mecg/kg/min infusion for 48 hours postoperatively
following a 0.5 mg/kg bolus, and morphine consumption
was halved in patients having major abdominal surgery (29).
It has also been used to good effect in thoracic, upper GI
and major orthopaedic surgery as both PCA and bolus and
infusion (30).

Systemic infusions of perioperative magnesium sulphate
may also have a beneficial effect on postoperative pain
scores and opioid usage. There isn’t a consensus on optimal
dosing regime: there are protocols for loading dose followed
by infusion and infusion without loading dose. However,
typical boluses are 30-50 mg/kg followed by an infusion
rate range of 4-15 mg/kg/h. Although meta-analyses didn’t
report any significant clinical toxicity, its potential effects
on cardiac conduction and interaction with neuromuscular
blocking agents may curb its use (31,32).

Gabapentinoids also display promising benefits in the
setting of acute pain management, including reduced
postoperative pain, a good opioid sparing effect and reduced
PONV. There is also emerging evidence that they reduce
the risk of development of chronic post-surgical pain (33).
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However, their utility is limited by adverse effects such
as sedation and visual disturbances, particularly at higher
doses.

Alpha-2 adrenoreceptor agonists in clinical use include
clonidine and dexmedetomidine and both have analgesic
effects. They blunt central sympathetic outflow and
noradrenaline release which has inhibitory effects on both
central and peripheral pain pathways. However, evidence
of significant adverse effects associated with their use
have prevented their adoption into widespread clinical
practice. The POISE-2 trial highlighted these specifically
with clonidine, including a significant increase in clinically
important hypotension and nonfatal cardiac arrest (34).
Dexmedetomidine, which has not been established for as
long, warrants similar concerns and further clinical trials
need to evaluate its potential utility in acute perioperative
pain management (35).

Current ERAS guidelines vary in their advocation
for analgesic techniques. For open liver surgery, routine
thoracic epidural analgesia is no longer recommended, and
alternatives such as wound infusion catheters or intrathecal
opiates combined with multi-modal techniques should be
used (36). The Liver 1 and Liver 2 trials are two randomised
controlled trials comparing epidural analgesia following
open liver resection with continuous wound infiltration
(37,38). In the Liver 1 trial, although 48 hour pain scores
were reduced in the thoracic epidural analgesia group, there
were otherwise no differences between the two treatment
groups in complications, length of stay and no difference
in time to first mobilisation (although more steps were
taken in the first 48 hours in the wound infiltration group).
In the Liver 2 trial, which also included a TAP block in
addition to continuous wound infiltration, there was no
difference in pain scores and morbidity between treatment
groups, however there was a significant reduction in
time to medically fit for discharge in the wound catheter
infiltration group.

© Digestive Medicine Research. All rights reserved.
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ERAS guidelines for open gynae-oncological
surgery have also trended away from recommending
thoracic epidural analgesia as the gold standard for pain
management. On the current balance of available data, they
support the use of incisional injection of local anaesthetic
over both thoracic epidural analgesia and TAP blocks (39).
Whether one technique can be truly superior to another
is continuing to be evaluated and also whether this can
affect primary outcomes and not just pain scores. A
recent randomized controlled trial compared the use of
intrathecal morphine versus epidural analgesia in patients
undergoing laparotomy for gynae-oncological malignancy
and found significantly reduced length of stays and opioid
consumption in the intrathecal morphine group (13). There
was no observable difference identified between groups in
pain scores and health-related quality of life.

In contrast, for ERAS pathways for pancreaticoduodenectomy,
open colorectal and open gastrointestinal surgery, thoracic
epidural analgesia is in general favoured over other
techniques (Figure 1).

Overall, in the context of open abdominal surgery,
the available evidence is mixed and limited in enhanced
recovery programmes. Thoracic epidural analgesia
generally shows better pain scores when compared
with other techniques. However, there is a less obvious
advantage in morbidity reduction and length of stay.
Wound catheter and TAP block techniques show promise
but larger, more robust studies are needed to further
evaluate the potential benefits. The traditional viewpoint
that the best technique for patients undergoing open
abdominal surgery remains a thoracic epidural as part of
a multi-modal regimen will continue to be challenged as
the ERAS evidence base grows. Whilst there is no definite
answer to the optimal analgesic regimen for open surgery
at the moment, the key is to minimise the side effects of
the method chosen and to meet the ERAS nutritional goals
and early mobilisation.
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Grade of evidence/grade of

Surgery/intervention Recommendation recommendation
Gynecologic/oncology (39)
Intravenous analgesia Combination of acetaminophen & NSAIDs High
Regional anaesthesia Incisional injection of bupivacaine High
thoracic epidural analgesia Moderate
TAP blocks Low
Colorectal (40)
Intravenous analgesia Lidocaine infusions for post-surgery opiate sparing High/strong
Regional anaesthesia Thoracic epidural analgesia High/strong

TAP blocks

Moderate/strong (in minimally invasive sur-
gery)

Bariatric (41)

Multimodal intravenous medica-
tions and local anaesthetic infiltra-
tion

Both should be combined

High/strong

Regional anaesthesia

Thoracic epidural analgesia should be considered in laparotomy

Very low/weak

analgesic methods. There is insufficient
information on outcome after PD

Liver (36)
Regional anaesthesia Thoracic epidural analgesia not recommended in open liver surgery Moderate/strong
for ERAS patients. Wound infusion catheter or intrathecal opiates
can be good alternatives combined with multimodal analgesia
Pancreatic (42)
Intravenous analgesia Some evidence supports the use of PCA or intravenous lidocaine PCA: very low

1.V. lidocaine: moderate/weak

Epidural analgesia

Mid-thoracic epidurals are recommended based on data from stud-
ies on major open abdominal surgery showing superior pain relief
and fewer respiratory complications compared with intravenous
opioids.

Pain: high

| Respiratory complications: moderate

Overall morbidity: low/weak

Wound catheters and TAP blocks

Some evidence supports the use of wound catheters or TAP blocks
in abdominal surgery. Results are conflicting and variable, and
mostly from studies on lower Gl surgery

Wound catheters: moderate

TAP blocks: moderate/weak

ing pain. It should be continued for 72 h

Cystectomy (43)
Postoperative analgesia A multimodal postoperative analgesia should include N/A/high strong
thoracic epidural analgesia
Epidural analgesia Thoracic epidural analgesia is superior to systemic opioids in reliev- | N/A/high strong

Figure 1 Summary of ERAS society analgesic recommendations for open abdominal surgery (40-43). NSAIDs, non-steroidal anti-
inflammatories; ERAS, enhanced recovery after surgery; TAP, transversus abdominis plane; PCA, patient controlled analgesia; PD,

pancreaticoduodenectomy.
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