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Introduction

Effective pain management remains challenging after major abdominal oncosurgery. Despite the development of  
several multimodal analgesia regimens, about 41% of  patients in the immediate postoperative period and 30% 
of  patients on the first postoperative day experience moderate to severe pain (1). Numerous postoperative analge-
sic strategies are used for major abdominal surgeries, including epidural local anaesthetics (LAs) and intravenous 
opioids. However, both modalities have substantial limitations. Epidural LAs have been reported to provide better 
postoperative analgesia than intravenous opioids, but are associated with increased incidence of  hypotension and 
bradycardia (2, 3). Therefore, epidural LAs are not well tolerated by patients undergoing surgical procedures with 
substantial blood loss or fluid shifts (3). Intravenous opioids also provide adequate postoperative analgesia but are 
frequently associated with itching, sedation, ileus, postoperative nausea and vomiting (PONV) and respiratory de-
pression. Opioid use has also been associated with cancer recurrence (4).
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Abstract

Objective: Epidural injection of  local anaesthetics and intravenous opioid injection are two common analgesic strategies following major ab-
dominal oncosurgery. However, epidural local anaesthetics may cause haemodynamic instability while opioid injection is associated with sedation 
and postoperative ileus. Intravenous lignocaine is also used for postoperative analgesia, and combined use of  opioids plus lignocaine can reduce 
the doses and adverse effects of  the individual drugs. This study therefore compared the analgesic efficacy of  intravenous lignocaine–fentanyl 
(IV) to epidural ropivacaine–fentanyl (EPI) after major abdominal oncosurgery.
Methods: Sixty patients were randomised to IV and EPI groups. Patients in the IV group received preoperative intravenous bolus injections of  
lignocaine 1.5 mg kg−1 and fentanyl 0.5 µg kg−1, intraoperative infusions of  lignocaine 1 mg kg−1 h−1 and fentanyl 0.5 µg kg−1 h−1, and postoper-
ative infusions of  lignocaine 0.5 mg kg−1 h−1 and fentanyl 0.25 µg kg−1 h−1. In the EPI group, patients received a 6-ml epidural bolus injection of  
ropivacaine 0.2% plus fentanyl 2 µg mL−1, intraoperative infusion of  5 mL·h−1 fentanyl and postoperative ropivacaine 0.1% plus fentanyl 1 µg 
mL−1 infusion at 5 mL h−1. All patients also received postoperative patient-controlled IV fentanyl as rescue analgesia. Patient-controlled fentanyl 
consumption was documented as the primary outcome for postoperative analgesic efficacy. Results were compared by Mann–Whitney U-test and 
Student’s t-test using Statistical Package for Social Science (SPSS) software.
Results: Median (min–max) rescue fentanyl requirement in the first 24 h postsurgery was comparable between IV and EPI groups [780 (340–
2520) µg vs. 820 (140–2260) µg; p=0.6], as was postoperative pain score (p>0.05). The incidence of  intraoperative hypotension requiring bolus 
mephenteramine injection was significantly higher in the EPI group than the IV group (36% vs. 17%; p<0.001).
Conclusion: Intravenous lignocaine–fentanyl and epidural ropivacaine–fentanyl have comparable postoperative analgesic efficacies after major 
open abdominal oncosurgery.
Keywords: Analgesic technique, epidural local anaesthetic, fentanyl, intravenous lignocaine, postoperative analgesia

130

Original Article
Perioperative Care

https://orcid.org/0000-0002-2698-2503
https://orcid.org/0000-0001-9233-809X
https://orcid.org/0000-0001-5842-8024
https://orcid.org/0000-0002-9248-4641
https://orcid.org/0000-0002-8444-2564
https://orcid.org/0000-0002-3398-1293
https://orcid.org/0000-0002-2097-7180


Turk J Anaesthesiol Reanim 2021; 49(2): 130-7 Nandi et al. IV Lignocaine–Fentanyl vs. Epidural LA

131

Intravenous lignocaine infusion is an alternative analgesia 
technique with documented efficacy and opioid-sparing ef-
fects (5). In addition, lignocaine suppresses inflammation, 
postoperative thromboembolic episodes and postoperative 
ileus, resulting in shorter hospital stay and lower cost com-
pared to epidural LA (6). Therefore, a combination of  lig-
nocaine and fentanyl infusion could be an effective strategy 
for postoperative analgesia. Further, patients with difficult 
catheter placement, who otherwise refuse epidural catheter 
placement, or have contraindications for epidural analgesia 
may benefit from this alternative strategy. However, it is not 
clear whether intravenous lignocaine infusion is as effective as 
epidural LAs for analgesia after major abdominal surgery (7).

In this study, we compared the analgesic efficacy of  intrave-
nous (IV) lignocaine–fentanyl infusion to epidural infusion 
of  ropivacaine–fentanyl (EPI) after major open abdominal 
oncosurgery. The primary objective was to compare require-
ments for postoperative rescue analgesia by fentanyl. We 
hypothesised that the analgesic efficacy of  intravenous lig-
nocaine–fentanyl infusion would be comparable to epidural 
ropivacaine–fentanyl infusion.

Methods

Patient enrolment and study design
This study was approved by the institutional ethics committee 
of  All India Institute of  Medical Sciences, New Delhi, India 
and written informed consent was obtained from all subjects 
after full explanations of  study protocols and aims. The tri-
al was registered at ctri.nic.in (CTRI/2007/17/008987), 
and research conduct and reporting adhered to all CON-
SORT guidelines. From March 2017 to February 2018, pa-
tients scheduled for major open abdominal oncosurgery with 
American Society of  Anesthesiologists physical status I, II or 
III and from 18 to 70 years of  age were considered for enrol-
ment. Patients with mental illnesses, uncontrolled heart dis-
ease, renal or hepatic disorders, contraindications for epidural 
catheter placement, or current opioid intake were excluded. 
All patients received instructions on use of  the patient-con-
trolled analgesia (PCA) device (CADD-Legacy® PCA, USA) 
and pain rating by a numeric rating scale (NRS).

Patients were monitored by plethysmography, non-invasive 
blood pressure (NIBP) measurement and five-lead ECG while 
in the operating room. Following assessment of  baseline vital 
signs, patients were randomised to the IV or EPI group using 
computer-generated random numbers delivered in opaque, 
sequentially numbered, sealed envelopes. Patients and phy-
sicians were not blinded to randomisation as sham epidural 
catheters were not placed in patients of  the IV group. How-
ever, as the primary outcome variable (requirement of  post-
operative rescue analgesic) was fully controlled by patients 
through the PCA device and the physician had no role in 
rescue analgesic administration, the result remained unbiased 
and objective.

Analgesic regimens
IV Group: An intravenous (i.v.) bolus of  lignocaine 1.5 mg 
kg−1 was administered at least 10 min before induction of  
general anaesthesia (GA). Following GA (described below), 
patients received intraoperative lignocaine infusion at 1 mg 
kg−1 h−1. Patients also received a bolus dose of  0.5 µg kg−1 

fentanyl before surgical incision, followed by 0.5 µg kg−1 h−1 
intraoperative infusion. In the postoperative period, patients 
received continuous infusions of  lignocaine 0.5 mg kg−1 h−1 
and fentanyl 0.25 µg kg−1 h−1 in addition to patient-controlled 
fentanyl.

EPI Group: An epidural catheter was placed before GA in-
duction. The catheter insertion site was planned according 
to the sensory dermatomes covered by the surgical incision. 
After successful placement of  the epidural catheter, a 3-ml 
test dose of  2% lignocaine was administered with adrenaline 
(1:200000). Epidural catheter placement was deemed success-
ful if  an appropriate sensory band developed after epidural 
activation. Epidural analgesia was activated by 6 ml of  ropi-
vacaine 0.2% and fentanyl 2 µg mL−1, followed by intraoper-
ative infusion of  5 mL h−1 fentanyl. GA was induced 10 min 
after epidural activation. During the postoperative period, 
patients received continuous epidural infusion of  ropivacaine 
0.1% and fentanyl 1 µg mL−1 at 5 mL h−1 in addition to pa-
tient-controlled fentanyl.

Surgery and patient care
In both groups, GA was induced with propofol 2–2.5 mg kg−1 
(titrated until loss of  verbal response) and fentanyl 2 µg kg−1. 
Endotracheal intubation was facilitated by rocuronium 0.6 
mg kg−1. GA was maintained with desflurane in a mixture 
of  40% air and 60% oxygen. The end-tidal concentration 
of  desflurane was adjusted to maintain a minimum alveolar 
concentration (MAC) of  0.6–1 MAC. Respiratory frequency 
and tidal volume were adjusted to maintain end-tidal car-
bon dioxide at 35–45 mmHg. During surgery, all patients 
received intravenous infusion of  balanced salt solution at 6 
mL kg−1 h−1. Intermittent bolus rocuronium injections were 

Main Points: 

• Intravenous lignocaine-fentanyl has equivalent analgesic efficacy 
compared to gold standard epidural local anaesthetic after major 
abdominal oncosurgery.

• Incidence of  intraoperative hypotension is more when epidural lo-
cal anaesthetic is used as analgesia.

• Intravenous lignocaine can be administered safely in perioperative 
period specially when epidural catheter placement is difficult or con-
traindicated.
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administered to ensure adequate neuromuscular blockade. 
All patients received intravenous paracetamol 15 mg kg−1 
just before skin closure. At the end of  surgery, residual neuro-
muscular block was reversed using neostigmine 0.06 mg kg−1 
and glycopyrolate 0.01 mg kg−1. The endotracheal tube was 
removed when patients met institutional  extubation criteria 
(Fully awake, follows verbal command, adequate oxygenation 
(SpO2 >92%), adequate ventilation) generating tidal volume 
of  5-6 mL kg-1, sustained 5 seconds head lift or hand grip , 
hemodynamically stable  etc.).

During surgery, a 25-µg intravenous fentanyl bolus was ad-
ministered if  the patient’s heart rate (HR) increased above 
20% or the surgical pleth index (SPI) (GE healthcare, Fin-
land) rose above 60. Mean arterial pressure (MAP) was main-
tained within 20% of  baseline and hypotension (MAP<65 
mmHg) was treated by bolus injection of  200 mL balanced 
salt solution. If  hypotension did not respond to fluid bolus 
injection, 6 mg bolus mephenteramine was injected. In case 
of  persistent hypotension, noradrenaline infusion was started. 
The attending anaesthesiologist was also allowed to reduce 
analgesic infusion by up to 30% in case of  persistent hypoten-
sion according to the individual clinical scenario. Bradycardia 
(HR<50 beats min-1) was treated using a 0.6 mg intravenous 
bolus of  atropine.

During the intraoperative period, HR, systolic blood pressure 
(SBP), diastolic blood pressure (DBP), MAC and SPI were 
recorded every 10 min. All intraoperative readings were av-
eraged to obtain a mean value for each patient. The MAC 
hr was calculated for each patient by multiplying the average 
MAC value by the duration of  anaesthesia. Haemodynam-
ic responses to surgical incision (differences in HR, SBP and 
DBP between the pre-incision value and 1 min post-incision 
value), extubation time (time between skin closure and ex-
tubation), total rocuronium dose, fluid intake, urine output 
and blood loss were also documented and compared between 
groups.

In the postoperative period, all patients received the indicat-
ed analgesic infusion according to group allocation. Rescue 
analgesia was provided using fentanyl-based PCA (bolus dose 
20 µg, lock out time 10 min, maximum dose of  120 µg h−1). 
Patients in both groups also received 6 hourly intravenous in-
jections of  paracetamol 10 mg kg−1.

Rescue analgesic (fentanyl) consumption via PCA during the 
first 24 h postsurgery was recorded as the primary outcome. 
Total rescue fentanyl was calculated as the number of  deliv-
ered doses multiplied by the dose size (bolus dose of  20 mcg). 
Basal infusions of  fentanyl (0.25 mcg kg−1 h−1 intravenously 
in the IV group and 5 mcg h−1 epidurally in the EPI group) 
were not included in the calculation of  rescue fentanyl con-

sumption as these were components of  the fixed-dose analge-
sic regimens. Pain on coughing was self-evaluated using the 
NRS score, where 0 indicated the absence of  pain and 10 
the most severe pain. HR, MAP, respiratory rate (RR) and 
PONV were assessed just after transferring the patient to the 
post-anaesthesia care unit and 1, 2, 4, 8, 12, 18 and 24 h after 
completion of  surgery. Total number of  PCA activations, pa-
tient satisfaction score (using a 7-point Likert scale where ‘1’ 
is extremely dissatisfied and ‘7’ is extremely satisfied), postop-
erative 24 h fluid intake and urine output were also recorded. 
Patients were monitored for symptoms of  lignocaine toxicity 
and opioid overdose, and sedation level was documented us-
ing the Ramsay sedation scale (RSS).

Statistical analysis
Sample size could not be calculated due to the lack of  pre-
vious data comparing IV lignocaine–fentanyl to epidural 
ropivacaine–fentanyl for postoperative analgesic efficacy, so 
this is considered a pilot study. Continuous data with normal 
distributions are expressed as mean±SD and continuous 
data with non-normal distributions as median (min–max) or 
(interquartile range, IQR). Qualitative data are expressed 
as number of  events (%). Ordinal qualitative variables and 
continuous variables with non-normal distributions were 
compared using the Mann–Whitney U-test. Continuous 
quantitative variables with normal distributions were com-
pared using Student’s t-test. Nominal variables were com-
pared between groups using the chi-square test. A p<0.05 
(two-tailed) was considered statistically significant for all 
tests. All statistical calculations were conducted using Sta-
tistical Package for Social Science (SPSS Inc.; Chicago, IL, 
USA), release 16.0.

Results

Eighty-four patients were screened for eligibility, of  which 24 
were excluded based on the indicated inclusion and exclu-
sion criteria. Of  the 60 patients initially enrolled, 29 in the IV 
group and 28 in the EPI group completed the study protocol 
and were included in the data analysis (Figure 1). Patient de-
mographic variables and distribution of  surgery types were 
comparable between groups (Table 1).

Postoperative analgesic and clinical parameters
The median number of  rescue analgesia attempts (fentanyl 
bolus injections) using the PCA device was comparable be-
tween the IV and EPI groups during the first 24 h postsurgery 
[88 (19–1080) vs. 107 (7–772); p=0.9]. The median number 
of  doses delivered was also comparable between IV and EPI 
groups [39 (17–126) vs. 41(7–113); p=0.6], and there was no 
significant difference in median total fentanyl consumption 
[780 (340–2520) µg vs. 820 (140–2260) µg; p=0.6] (Table 2). 
Note that the number of  PCA attempts, number of  deliv-
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ered doses and fentanyl consumption were not normally dis-
tributed but are expressed as both median (min–max) and as 
mean±SD in Table 2 to facilitate sample size calculation in 
future studies.

Median pain scores on coughing at various times postsurgery 
did not differ between groups (p>0.1) (Figure 2). Although 
median pain score was higher in the EPI group than the IV 
group during the immediate postoperative period [5 (0–10) 

vs. 3 (0–9)], the difference did not reach significance (p>0.05). 
There was no significant difference in median patient satis-
faction score between IV and EPI groups [6 (1–7) vs. 6 (3–7); 
p=0.9)] (Table 2). Similarly, there were also no significant 
group differences in HR, MAP and RR during the postoper-
ative period (Figure 3).

Intraoperative analgesic and clinical parameters
The median number of  fentanyl rescue doses did not differ 
between IV and EPI groups [20 (0–100) mcg vs. 20 (0–125) 

Figure 1. Flow diagram of  the study showing partici-
pants flow

Table 1. Comparison of  patient demographics and surgery between intravenous lignocaine–fentanyl (IV) and epidur-
al ropivacaine–fentanyl (EPI) analgesia groups

Parameter IV Group (n=29) EPI Group (n=28) p
Sex (n) (M/F) 16/13 14/14 0.7
Age (years) 47±15 51±13 0.2
BMI (kg m−2) 22.77±3.97 22.65±4.04 0.9
Duration of  the procedure (min) 246±95  215±120 0.3
Type of  surgical intervention   
Radical hysterectomy (n) 2 1 
Radical cholecystectomy (n) 5 6 
Staging laparotomy (n) 5 6 
Colectomy (n) 2 3 
Gastrectomy (n) 5 3 
LAR/APR (n) 4 5 
Cytoreductive surgery+HIPEC (n) 3 1 
Retroperitoneal mass excision (n) 1 0 
Nephrectomy (n) 2 1 
Whipple’s procedure (n) 0 2 
Data expressed as mean±SD or number of  patients (n). BMI: body mass index; LAR: low anterior resection; APR: abdominoperineal resection; 
HIPEC: hyperthermic intraperitoneal chemotherapy

Figure 2. Box plot diagram showing median, IQR and 
range of  pain scores (NRS) in the postoperative period 
in two groups
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mcg; p=0.4]. Similarly, mean HR, fluid intake, blood loss, 
hemodynamic response to surgical incision, extubation 
time and rocuronium use the during intraoperative period 
did not differ between groups (Table 3). Compared to the 
IV group, the EPI group demonstrated lower mean SBP 
(115±12 mmHg vs. 122±11 mmHg; p=0.028) and mean 
DBP (69±6 mmHg vs. 75±8 mmHg; p=0.004), while mean 
MAC hr value was significantly higher in the IV group than 
the EPI group (3.05±1.09 vs. 2.27±1.29; p=0.039). Intraop-
erative urine output was significantly lower in the EPI group 
than the IV group (254±212 mL vs. 359±191 mL; p=0.053) 
(Table 3), but output rate normalised to body weight did 
not markedly differ (1.47 mL kg−1 h−1 in IV group and 1.2 
mL kg−1 h−1). Mean SPI level was significantly lower in the 
EPI group, but SPI was maintained between 40 and 60 in 
both groups, so the difference was not clinically significant 
(Table 3).

Adverse events and complications
One patient in the IV group developed hiccups and anoth-
er developed sedation (RSS=4) following surgery. In the EPI 
group, one patient developed dizziness and one patient devel-
oped sedation (RSS=4). Three patients in the IV group and 4 
in the EPI group developed PONV during the postoperative 
period (p=0.7) (Table 2).

During the intraoperative period, 5 IV group patients and 2 
EPI group patients developed bradycardia and hypotension. 
Ten patients in the EPI group (36%) and 5 in the IV group 
(17%) developed hypotension requiring bolus mephen-
teramine (Table 3). Intraoperative hypertension requiring 
bolus labetalol was found in two IV group patients, whereas 
no patient in the EPI group exhibited intraoperative hyper-
tension. The overall distribution of  intraoperative complica-
tions differed significantly between groups (p<0.001). How-
ever, about half  of  the patients in both groups (16 in the IV 
group and 15 in the EPI group) exhibited no complications, 
including signs and symptoms of  lignocaine toxicity in the 
IV group.

Table 2. Comparison of  patient-controlled rescue analgesia requirements and clinical parameters during the first 24 
h postsurgery

Postoperative parameter IV group (n=29) EPI group (n=28) p
No. of  attempts in PCA device 198±259; 88 (19–1080) 154±162; 107 (7–772) 0.9
No. of  delivered dose through PCA device 52±38; 39 (17–126) 44±30; 41 (7–113) 0.6
Rescue analgesic (fentanyl) consumption (µg) 1040±760; 780 (340–2520) 880±600; 820 (140–2260) 0.6
Fluid intake (mL) 2258±368 2292±511 0.8
Urine output (mL) 1069±355 1084±376 0.9
Satisfaction score 6 (1–7) 6 (3–7) 0.9
PONV (n) 3 (10%) 4 (14%) 0.7
Continuous data expressed as mean±SD, median (min–max), or both. Qualitative events as number of  patients [n (%)]. PCA: patient-controlled analge-
sia; PONV: postoperative nausea vomiting

Figure 3. a-c. Mean heart rate, mean arterial pressure 
and respiratory rate in different postoperative time 
points in two groups

a

b

c
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Discussion

This prospective randomised pilot study demonstrates that 
intravenous lignocaine–fentanyl infusion is equally effective 
for postoperative pain management during the first 24 h after 
major abdominal oncosurgery compared to traditional epi-
dural ropivacaine–fentanyl infusion. Indeed, subjective pain 
scores and postoperative fentanyl requirements for rescue 
analgesia did not differ between analgesia groups. Moreover, 
overall adverse events frequency was similar, suggesting that 
intravenous lignocaine–fentanyl infusion is a safe and effec-
tive alternative to epidural ropivacaine–fentanyl infusion.

While this is the first study comparing intravenous ligno-
caine–fentanyl to epidural ropivacaine–fentanyl infusion for 
postoperative pain management, several previous reports 
have compared epidural LAs to intravenous lignocaine. Sw-
enson et al reported equivalent rescue analgesic requirements 
and postoperative pain scores using epidural bupivacaine 
0.125% and hydromorphone 6 µg mL−1 infused at 5 mL h−1 
compared to intravenous lignocaine infusion at 1–2 mg min−1 

(8). Alternatively, epidural LA has generally demonstrated 
superior analgesic efficacy compared to intravenous opioids 
(9-12). Epidural analgesia is also a safer technique for postop-
erative pain relief  compared to intravenous opioids given the 
milder sedative and respiratory depressant effects (12). In our 

study, however, fentanyl was used at a reduced dose compared 
to previous trials (13, 14) as concomitant use of  intravenous 
lignocaine is reported to reduce postoperative opioid require-
ments by approximately 50% (15). As a result, sedation was 
found in only one IV group patient and that instance was 
due to rescue fentanyl rather than basal lignocaine–fentanyl 
infusion. Therefore, intravenous lignocaine–fentanyl infusion 
appears no more likely to induce sedation than epidural ropi-
vacaine–fentanyl infusion.

We also used lower doses of  lignocaine. When used as the sole 
analgesic, intravenous lignocaine is administered as a 1.5–3 
mg kg−1 bolus followed by 2–3 mg kg−1 h−1 infusion (8, 16, 17). 
In our study, an intravenous bolus of  1.5 mg kg−1 followed 
by 1 mg kg−1 h−1 infusion was administered intraoperatively 
until the completion of  surgery, while only 0.5 mg kg−1 h−1 was 
infused during the postoperative period. Again, these lower 
lignocaine doses are possible due to the concomitant use of  
fentanyl.

During the intraoperative period, NIBP was significantly low-
er and bolus mephenteramine requirement to treat hypoten-
sion significantly higher in the EPI group (Table 3). However, 
the mean MAC hr of  desflurane in the EPI group was sig-
nificantly lower than in the IV group (Table 3). This discrep-
ancy was probably due to a higher hypotension incidence in 

Table 2. Comparison of  intraoperative variables between analgesia groups

Intraoperative parameter IV group (n=29) EPI group (n=28) p
Mean HR (beats min−1) 77±14 82±14 0.2
Mean SBP (mmHg) 122±11 115±12 0.028
Mean DBP (mmHg) 75±8 69±6 0.004
Fluid Intake (mL) 2245±847 2018±1037 0.4
Urine output (mL) 359±191 254±212 0.053
Blood loss (mL) 279±228 234±294 0.5
Rescue fentanyl dose (mcg) 20 (0–100) 20 (0–125) 0.4
Mean MAC hour 3.05±1.09 2.27±1.29 0.039
HR changes on incision (beats min−1) 3 (−14 to 22) 2 (−14 to 35) 0.7
SBP changes on incision (mmHg) 7 (−20 to 104) 7.5 (−12 to 55) 0.7
DBP changes on incision (mmHg) 8 (−10 to 62) 6 (−4 to 45) 0.3
SPI 55±7 50±8 0.021
Extubation time (min) 11±5 10±4 0.5
Rocuronium use (mg h−1) 23±6 26±8 0.1
Intraoperative complications
No complication (n) 16 (55) 15 (54) <0.001
Bradycardia with hypotension (n) 5 (17) 2 (7) 
Hypertension requiring labetalol boluses (n) 2 (7) 0  
Hypotension managed with mephenteramine boluses (n) 5 (17) 10 (36) 
Hypotension managed with noradrenaline infusion (n) 1 (3) 1 (4) 
Data expressed as mean±SD, median (min–max), or number of  patients [n (%)]. HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pres-
sure; SPI: surgical pleth index; MAC: minimum alveolar concentration
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the EPI group, compelling the attending anaesthesiologists to 
maintain lower MAC. Moreover, other causes of  hypotension 
like blood loss and compensatory fluid administration did not 
differ between groups (Table 3), so the higher incidence of  
hypotension in the EPI group was probably due to epidural 
local anaesthetic infusion. It was reported that haemodynam-
ic instability associated with thoracic epidural analgesia can 
compromise enteric anastomosis and gastrointestinal recov-
ery, suggesting that thoracic epidural analgesia may not be 
appropriate for pancreatoduodenectomy (18). In our study, 
urine output was significantly lower in the EPI group than 
the IV group, probably due to reduced perfusion pressure 
as there was no intergroup difference in intraoperative fluid 
administration or blood loss (Table 3). Despite these minor 
differences in physiological responses, intraoperative rescue 
fentanyl consumption was similar between the two groups, 
indicating equianalgesic potential of  the two regimens during 
the intraoperative period.

Intravenous lignocaine–fentanyl infusion has several advan-
tages over epidural analgesia while treating postoperative 
pain. For instance, routine use of  anticoagulation for deep 
venous thrombosis (DVT) prophylaxis may reduce the safety 
of  epidural catheter placement and removal. In addition, epi-
dural placement carries serious risks of  epidural hematoma 
formation, nerve injury and spinal cord injury. However, most 
of  the ‘secondary effects’ of  epidural LA (reduction of  DVT, 
postoperative ileus, pulmonary embolism, myocardial infarc-
tion and stress response) have also been observed following 
systemic lignocaine administration (6, 19-23). Further, high-
dose lignocaine can cause central nervous system and cardiac 
toxicity. Therefore, it is still critical to reduce lignocaine dose 
as in this study.

This study has several limitations. A minimum required sam-
ple size could not calculated due to the lack of  similar com-
parative data. However, this new regimen (i.v. lignocaine–
fentanyl) demonstrated analgesic efficacy comparable to the 
traditional epidural technique, suggesting sufficient efficacy 
and safety for clinical practice. Nonetheless, an adequately 
powered study is needed to assess differences in various clin-
ical parameters. Concomitant use of  fentanyl may mitigate 
some of  the secondary benefits of  intravenous lignocaine, so 
further research comparing these two analgesic techniques 
on primary outcomes like return of  bowel function, length 
of  hospital stay and incidence of  DVT is required. Addition-
al studies using different analgesic drug concentrations and 
enrolling other surgical populations are also required given 
that rescue fentanyl consumption was high in both groups. 
It is possible that patient heterogeneity influenced our results 
as we included all types of  abdominal oncosurgery, although 
the distribution was comparable. The groups also differed in 
fentanyl infusion (5 mcg h−1 through the epidural route versus 

0.25 mcg kg−1 h−1 through intravenous route), but this was to 
more accurately replicate the regimens used in routine clin-
ical practice. We also used ropivacaine instead of  lignocaine 
through the epidural route because ropivacaine is a common-
ly used local anaesthetic for epidural analgesia.

Conclusion

Intravenous lignocaine–fentanyl infusion appears to be an ef-
fective alternative to conventional epidural ropivacaine–fen-
tanyl infusion for analgesia following major open abdominal 
oncosurgery. Further studies with adequate statistical power 
are needed to compare additional efficacy and safety out-
comes.
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