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Intraoperative epidural analgesia practices and their outcomes in major
abdominal surgeries at a tertiary care hospital in Karachi
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Abstract

Objective: To investigate the association involving site, concentrations and dosing of local anaesthetics used
intraoperatively on postoperative pain scores, motor block and need for rescue analgesia.

Method: The observational study was conducted from June 1, 2020, to May 31, 2021, at the Aga Khan University
Hospital, Karachi, and comprised patients planned for major abdominal surgeries with epidurals as primary
analgesic modality. They were followed prospectively from placement of epidurals to 24h postoperatively. Data was
collected from anaesthesia chart and pain management notes. Data was analysed using SPSS 19.

Results: Of the 170 patients, 96(56.4%) were females and 74(43.5%) were males. The overall mean age was
54.1£12.6 years and mean body mass index was 26.7+5.5Kg/m2. More than half of the patients 110(64.7%) had
thoracic epidural, while 60(35.3%) had lumber epidural. Requirement of opioid co-analgesia intraoperatively was
significantly high with higher compared to lower concentration of local anaesthetics (p=0.004). The difference in
frequencies of motor block was significantly associated with catheter length (p=0.006).

Conclusions: Intraoperative management of epidurals is an essential but overlooked component of perioperative
pain management. Guidelines should be formulated for intraoperative epidural analgesic regimens to improve
postoperative outcomes.
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Introduction

Pain management in patients undergoing open
abdominal surgeries is challenging and has a profound
impact on their overall recovery and quality of life post-
surgery. The concept of preventive analgesia has proven
to be the most effective strategy in managing
postoperative pain. It employs multimodal anti-
nociceptive interventions, starting preoperatively and
given for an increased duration, including the
postoperative period, to prevent the development of
central sensitisation.! Since intraoperative period involves
multiple nociceptive stimuli that include surgical incision,
intraoperative tissue injury and resultant inflammatory
response, it can contribute to peripheral and central
sensitisation.m Hence, analgesic modality employed
should encompass the entire perioperative period for
effective pain management.

Epidural analgesia is a time-honoured and widely
practised technique for analgesia in major open

©0000000000000000000000000000000000000000000000000000000000°

Department of Anaesthesiology, Aga Khan University Hospital, Karachi,
Pakistan.

Correspondence: Amber Gulamani. Email: ambergulamani@hotmail.com
ORCID 1D.0000-0002-3164-5763

Vol. 73, No. 8, August 2023

abdominal surgeries in many centres across the world. It
not only provides excellent postoperative pain control,
but also improves overall surgical outcomes compared to
opioid-based analgesic regimens.24 A meta-analysis
including 125 trials and 9,044 patients examined the
effect of adding epidural analgesia to a general
anaesthetic compared with standard opioid-based
analgesia reported 25-40% reduced risk in postoperative
mortality with major beneficial effects on cardiovascular
and pulmonary complications.# It also decreases
postoperative opioid requirements and development of
chronic postsurgical pain, promotes early return of bowel
movements, reduces the incidence of postoperative
nausea, vomiting (PONV), decreases the risk of
cardiopulmonary complications, accentuates surgical
stress response and shortens hospital stay.27 These
benefits have also earned epidural analgesia a special
place in pain management for enhanced recovery after
surgery (ERAS) programmes.82

Majority of the studies have investigated the effect of
postoperative epidural infusions on pain and other
outcomes with little emphasis on intraoperative regimen.
According to an audit report, only 57% of the epidurals
placed before the induction of anaesthesia, were actually
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used during the procedure, with many of them only
running for half of the procedure.’® Delayed or omitted
epidural infusion initiation results in additional
requirement of intravenous (IV) opioid analgesics to treat
breakthrough postoperative pain, which is associated
with an increased incidence of opioid-related side
effects.’’ Also, patients receiving intraoperative epidural
infusions are reported to have better pain control and
shorter length of post-anaesthesia care unit (PACU) stay.!2

There is no standard guideline regarding the specific time
to start epidural infusion during or after the surgery, or
concentration and volume of local anaesthetics (LAs) that
should be used as bolus or intraoperative epidural
infusions.’2 Hence, management of intraoperative
epidural dosing regimen is usually left to the discretion of
primary anaesthetist.

The current study was planned to investigate the effect of
different concentrations, volumes and methods of LAs
used intraoperatively for epidural analgesia on
postoperative pain scores and other outcomes.

Patients and Methods

The observational study was conducted from June 1,
2020, to May 31, 2021, at the Aga Khan University
Hospital, Karachi, and comprised patients planned for
major abdominal surgeries with epidurals as primary
analgesic modality. Patients who were shifted to intensive
care unit (ICU) with tracheal intubation post-surgery, had
communication impairment or epidural lasting <24h
were excluded. Waiver was obtained from the
institutional ethics review committee due to the
observational nature of the study.

All patients received general anaesthesia (GA) with
epidural. The epidural was administered to the patients
for intraoperative and postoperative pain management.
As a routine, management of epidural analgesia
intraoperatively was left at the discretion of the primary
anaesthetist, and all the patients were followed up
postoperatively by the acute pain service team, including
pain consultant, trainee and pain nurse, till the removal of
epidural catheter.

Data was collected from anaesthesia chart and pain
management notes. Intraoperative parameters, including
epidural site, loading drug, dose, concentration, boluses,
or infusions, and need, if any, for rescue opioid analgesia
was noted. Parameters in the recovery room, at 2hr, 6hr,
10hr, 14hr, 20hr, 24hr, were recorded including
postoperative pain scores, motor block and PACU stay.
Motor block was assessed using the modified Bromage
scale 13in PACU.

Open Access

Intraoperative epidural analgesia practices and their outcomes in major ....

Data was analysed using SPSS 19. Demographic
characteristics and use of different LA parameters were
analysed using parametric tests, like independent sample
t test, and analysis of variance (ANOVA) and non-
parametric tests, like Mann-Whiney U test, Kruskal-Wallis
H test, chi-square test, or Fisher's exact test, as per
quantitative and qualitative point estimations. Data was
expressed as mean + standard deviation, Median and
interquartile range (IQR), or as frequencies and
percentages, as appropriate. Parametric assumptions
were justified by histogram and Kolmogorov-Smirnov
test. P<0.05 was taken as significant.

Results

Of the 170 patients, 96(56.4%) were females and
74(43.5%) were males. The overall mean age was
54.1£12.6 years and mean body mass index was
26.7+5.5kg/m2. Mean length of catheter left in the
epidural space was 5.3+0.7cm and mean loading dose of
local anaesthetic was 10.4+4.2ml. Mean duration of
surgery was 235.02+97.1 minutes, mean time of PACU
stay was 153.1+84.2 minutes and mean epidural
discontinuation time 54.5+14.6 hours. Patient baseline
characteristics and management strategies were noted
(Tables 1-2). Bupivacaine and ropivacaine LAs were used
intraoperatively, while only bupivacaine was used for
epidural infusion postoperatively in all patients (Figure).

More than half of the patients 110(64.7%) had thoracic
epidural, while 60(35.3%) had lumber epidural. Among
thoracic epidurals, 25(22.7%) were placed in obese
patients with BMI >=30kg/m2 and 85(77.2%) were placed

Table-1: Baseline characteristic (n=170).

Baseline Characteristics Frequency (%)
Body mass index (BMI)
<30Kg/m2 124 (73.0)
>=30Kg/m2 46 (27.0)
Gender
Male 74 (43.5)
Female 96 (56.4)
American Society of Anaesthesiology (ASA)
Il 115 (67.6)
Il 55(32.3)
Hypertension 75 (44.1)
Diabetes Mellitus 49 (28.8)
Ischaemic Heart Disease 9(5.3)
Type of Surgery
Gynaecological 59 (34.7)
Upper Gastrointestinal 44.(25.8)
Colorectal 43(25.3)
Urological 22 (13.0)
Retroperitoneal 2(1.2)
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Figure: Loading dose concentration of local anaesthetics (LAs).

in non-obese patients with BMI <30kg/m2. Among
lumber epidurals, 21(35%) were placed in obese and
39(65%) in non-obese patients. Epidurals were frequently
inserted in sitting and awake position; 107(97.2%)
thoracic epidurals, and 56(93.3%) lumber epidurals. Pain
score on arrival in PACU between thoracic and lumber
groups was nonsignificant (p=0.56). Motor block was
more frequently observed in patients with lumber
epidural 28 (46.6%) than thoracic epidural 37(33.6)
(p=0.09).

Of the total 170 patients, 24(14.1%) did not receive
intraoperative epidural LA infusion, 113(66.4%) received
0.125% bupivacaine, 20(11.7%) received 0.1%
bupivacaine, 12(7.1%) received 0.25% bupivacaine and
1(0.6%) received 0.5% bupivacaine infusion. Among
patients who received 0.125% bupivacaine, 37(32.7%)
had no pain to mild pain, 66(58.4%) had moderate pain
and 10(8.8%) had severe pain. Patients who received 0.1%
LA infusion, 8(40%) had no pain to mild pain, 8(40%) had
moderate pain and 4(20%) developed severe pain. The
differences in the frequency of pain in relation to the 4
categories of intraoperative LA infusion were
nonsignificant (p=0.68).

Motor block assessment showed that 7(58.3%) patients
who received 0.25% LA infusion developed motor block,
while 45(39.8%) in the 0.125% and 8(40%) who in the
0.1% group experienced motor block in PACU (p=0.074).

Overall, in 101(59.4%) patients, the length of catheter in
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Table-2: Variation in epidural management practices (n=170).

Variation in Epidural Management Frequency (%)
Epidural site of insertion

Thoracic 110 (64.7)
Lumbar 60 (35.3)
Epidural Needle used (Gauge)

16 (Gauge) 158 (93.0)
18 (Gauge) 12(7.1)
Position of Patient during epidural insertion

Sitting & awake 163 (95.8)
Lateral & awake 2(1.2)
Lateral & asleep 5(3.0)
Length of catheter in epidural space

More than & equal to 5 C(m 151(88.8)
Less than 5 Cm 19(11.2)
Local Anaesthesia Used for epidural loading

None 8(4.7)
Bupivacaine 129 (75.8)
Ropivacaine 33(19.4)
Concentration of epidural loading dose (%)

no loading dose 8(4.7)
0.5% Bupivacaine/Ropivacaine 2(1.2)
0.25% Bupivacaine/Ropivacaine 101 (59.4)
0.125% Bupivacaine/Ropivacaine 50 (29.4)

0.1% Bupivacaine/Ropivacaine 9(5.3)
Concentration of Intraoperative epidural infusion (%)

No intraoperative infusion started 24(14.7)
0.5% Bupivacaine 1(0.6)
0.25% Bupivacaine 12(7.1)
0.125% Bupivacaine 113 (66.4)
0.1% Bupivacaine 20(11.7)
Intraoperative Use of Opioid

None 101 (59.4)
Morphine 48(28.2)
Nalbuphine 19(11.2)
Tramadol 2(1.2)
Pain Score on PACU arrival

Mild pain (VAS 1-3) 56 (33.0)
Moderate pain (VAS 4-6) 98 (57.6)
Severe Pain (VAS 7-10 16 (9.4)
Patients with breakthrough pain in 24 hours postop 52(30.6)
Interventions for breakthrough pain (n=52)

Epidural Bolus 37(71.1)
Opioid Bolus 5(9.6)
Epidural & opioid Bolus 4(7.6)
Epidural stopped & Opioid infusion started 4(7.7)
Epidural Bolus & Opioid PCIA 2(3.8)
Patients with Motor Block on PACU arrival 65(38.2)
Patients with Motor Block in 24 hour postop. 27(15.8)
Intervention(s) for Motor Block (n=27)

Switch to lower concentration of LA 19(70.3)
Re-position the patient & Epidural hold 6(22.2)
None 2(7.4)

PACU: Post-anaesthesia care unit, VAS: Visual analogue scale, PCIA: Patient-controlled
intravenous analgesia.
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epidural space was 5cm and in 69(40.5%) patients, it was
>5cm. Motor block was observed in 30(17.6%) patients

with catheter length 5em compared to 35(50.7%) with
length >5cm (p=0.006).

Intraoperative opioids, including morphine, nalbuphine
and tramadol, were used as co-analgesics in 69(40.5%) of
the total 170 patients. Requirement of opioid co-
analgesia was much more with high LA concentration
compared to those with low concentration (p=0.004).

Discussion

The current study explored the differences in
intraoperative management of epidural analgesia for
major abdominal surgeries among anaesthetists at a
tertiary care hospital. There is no standard guideline on
the subject and the literature is not conclusive about the
ideal practice.’ The Royal College of Anaesthetists have
recently published an updated version of “Best Practice in
the Management of Epidural Analgesia in the Hospital
Setting”, but it only covers the organisational aspects of
epidural analgesia.ls

Majority of the epidurals were placed in the sitting
position, likely because this is the usual teaching practice
at the study site. In a recent survey of German
anaesthetists, most participants also preferred the sitting
position over lateral decubitus.’* However, the ideal
position for epidural puncture has not yet been
thoroughly investigated in literature. Nishi et al.
compared the sitting and lateral decubitus positions for
the placement of epidural catheters, and found an
increased risk for vasovagal syncope in the sitting
position, whereas the lateral decubitus position was more
technically challenging.1®

To achieve optimum analgesia, epidural catheter should
be inserted at an appropriate level for the surgery. The
New York School of Regional Anaesthesia (NYSORA)
recommends placing epidurals at the midthoracic level
with segmental block extending from T5 to T8 for most
upper abdominal procedures and, at the low thoracic
level with sensory block extending to T7 for lower
abdominal procedures, like colonic surgeries.'” Placing
epidurals at thoracic levels pose minimal risk of lower
extremity motor deficits due to lumbar and sacral nerve
root sparing.!” Yet, the current study found that one-third
of patients had lumbar epidurals for lower abdominal
surgeries. This difference in practice could be because of
lack of updated knowledge or fear of trauma to the spinal
cord since most of the epidurals are placed by the
residents under the supervision of the consultants.

Postoperative pain was comparable in patients receiving
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different concentrations of local anaesthetics, but
frequency of postoperative motor block was significantly
higher in patients who received higher LA concentration
intraoperatively. The finding implies that intraoperative
epidural regimens with low-dose LAs can provide
optimum analgesia and prevent motor block in the
immediate postoperative period. ERAS recommends use
of dilute concentration of local anaesthetics in
combination with opioids in postoperative period, but
lacks information on intraoperative epidural dosing.?

Mehta s et al. have shown that when ropivacaine was
used postoperatively, it was associated with significantly
lower incidence of postoperative motor block compared
to bupivacaine.'® Unfortunately, ropivacaine solution is
not available for postoperative infusion in most hospitals
in Pakistan.

In the current study, 24 patients did not receive
intraoperative LA infusion, which is likely because of
haemodynamic instability. Patients who received
concentration of 0.125% and 0.1% of LA had less
requirement of opioid co-analgesia compared to those
who received 0.25% or greater. Most likely explanation of
this observation was that haemodynamic instability is
directly related to the LA concentration, therefore, with
high concentration of LA (0.25%-0.5%), less volume was
given that did not provide adequate sensory level.

In the current study, motor block was observed more
often when the length of epidural catheter in space was

>5cm compared to the patients who had catheter 5cm in
the epidural space. Afshan at el. found no difference in
terms of complications, including motor block, when they
left the catheter at 3cm, 5cm and 7cm; only the risk of
catheter dislodgement was higher in the 3cm group.'®
Although, literature has shown that catheter malposition
is associated with unilateral motor block,20 the current
study showed that none of the patients had unilateral
block.

The current study has limitations as it was an
observational study done at a single academic centre,
which may not represent practices elsewhere in the
world. There are no guidelines to standardise
intraoperative epidural management practices and it is
usually left to the discretion of the anaesthetist. Also, due
to the unavailability of preservative-free opioid
preparations at the study site, AKUH currently does not
add opioids to LA mixtures for epidurals. This may affect
the analgesic efficacy of the diluted LA mixture. The study
evaluated the variation in practice of anaesthesiologists,
but it was an audit without group comparison and/or
hypothesis testing. Therefore, no assumption of sample
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size calculation could be applied, and all patients with
intraoperative epidurals over one-year duration were
included to be able to maximise the representation of the
target population. The study was not powered to control
intraoperative confounding factors, like delay in the
preparation of epidural infusion, or infusion on hold due
to concerns for ongoing intraoperative blood loss or
hypotension.

Conclusion

Placement of epidurals at appropriate site is crucial to
achieving optimum analgesia with minimal risk of lower
extremity motor deficits due to lumbar and sacral nerve
root sparing. Loading should be done with dilute LA
solution, preferably combined with an opioid to improve
analgesic efficacy and to avoid motor block. Epidural
catheter should be left in space at least 5cm. Finally, there
is a need to develop guidelines to standardise
intraoperative epidural management practices for better
patient outcome.
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