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ABSTRACT 
Background: This observational study aims to compare the efficacy and safety of 
intrathecal morphine versus epidural analgesia in postoperative recovery following 
radical cholecystectomy.  
Methods: 40 patients posted for radical cholecystectomy were divided into two groups 
of 20 patients each, epidural analgesia group (EDA) and intrathecal morphine group 
(ITM). The EDA group received continuous epidural infusion of 0.2% Ropivicaine with 
inj. Fentanyl 2 mcg/ml at 5-6 ml/hr in the postoperative period while the ITM group 
received 150-200 mcg of morphine intrathecally before general anaesthesia was 
administered. VAS will be assessed for 72 hours postoperatively, rescue analgesic 
consumption in the first 24 hours as well as total analgesic consumption in the next 48 
hours will be recorded, time for first rescue analgesic use, time for ambulation, duration 
of stay in ICU, total duration of stay in hospital will be assessed. Side effects if any will 
be recorded.  
Results: There was statistically significant difference in favour of ITM in respect to 
VAS score for most part of our study, there is less rescue analgesic consumption in the 
first 24 hours as well as less analgesic consumption in the next 48 hours in the ITM 
group and it was statistically significant, time for rescue analgesic requirement was 
more in the ITM group although it was not statistically significant. Time for ambulation 
and total duration of stay in ICU was less in the ITM group and it was statistically 
significant. Side effects and total duration of stay in hospital was comparable in both 
groups.  
Conclusion: From our study we can conclude that low dose of intrathecal morphine 
(150 -200 mcg) is comparable to epidural analgesia by continuous infusion of local 
anaesthetic with an opioid through an epidural catheter in terms of duration of stay in 
hospital while low dose intrathecal morphine has better safety profile with a better pain 
score as assessed by VAS along with a lesser consumption of rescue analgesic in the first 
24 hours also a decrease in total analgesic consumption and a reduction in the length of 
stay in the ICU as compared to the continuous epidural infusion. 
Key Words: Carcinoma gall bladder, Radical cholecystectomy, Intrathecal Morphine 
(ITM), Epidural analgesia (EDA). 
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INTRODUCTION 
Most surgical patients experience postoperative pain that persists for several days after 
surgery. Despite current pain-management guidelines, acute postoperative pain often remains 
undertreated and studies demonstrate that ineffective management can lead to poor clinical 
outcomes and serious adverse events. Effective pain control can contribute to several 
clinically valuable outcomes, including earlier patient mobilization and quicker recovery, 
which can result in a shortened hospital stay and reduced costs1.Following intrathecal 
administration, all opioids probably produce analgesia, at last in part, by a spinal mechanism 
2,3. Morphine, crosses the blood-brain barrier slowly, bind to the epidural fat to a lesser 
extent, and more strongly to specific receptors in the grey matter, as well as having a slow 
plasma reuptake, maintaining concentrations in the CSF higher and for longer duration. As a 
result from this limited and slow transfer from the CFS, morphine presents a slow onset of 
action, extensive and prolonged rostral spread resulting in delayed respiratory depression (6–

12 hours) and a broad band of analgesia surrounding the site of injection, and a relative long 
duration of action (18–24 hours)4. Intrathecal opioid administration is an attractive analgesic 
technique since the drug is injected directly into the CSF, close to the structures of the central 
nervous system where the opioid acts. The procedure is simple, quick, and with a relative low 
risk of technical complications or failure. 
 
OBJECTIVES 
We have conducted this study this study to compare the postoperative analgesic effect of 
intrathecal morphine versus the more commonly used continuous epidural infusion as well as 
to compare if intrathecal morphine provides better outcome in terms of reduced side effects, 
shorter period for ambulation as well as shorter duration of stay in ICU and earlier discharge 
from hospital. 
 
MATERIALS AND METHODS 
The open label randomized study was conducted from March, 2021 to March, 2022 at State 
Cancer Institute, Guwahati after approval from the Institutional ethics committee of State 
Cancer Institute. 
40 patients posted for radical cholecystectomy belonging to ASA 1- 2 were included in the 
study. 
Patients who refuses consent for the study, patients with ASA classification 3 and above, 
patients with coagulation abnormality or any contraindications for spinal or epidural 
anaesthesia, patients with drug allergy were excluded from the study. 
40 patients posted for radical cholecystectomy were randomly allocated into either group 
ITM or EDA based on sequentially numbered opaque sealed envelope technique (SNOSE). 
After taking consent, securing an IV line and attaching all the standard monitors, the patients 
in the ITM group received either 150 or 200 mcg of morphine intrathecally in the T12- L1 
space while in the EDA group the epidural catheter was inserted either in the L1-L2 or T12-
L1 space and fixed at 9cm after ruling out inadvertent intrathecal or intravenous placement. 
After that both group of patients received premedication with glycopyrolate 0.2 mg i.v , 
ondansetron 4mg i.v and fentanyl 2mcg/kg bw i.v. Both group were then induced with 
propofol @2mg/ml and then tracheal intubation was done with a proper sized endotracheal 
tube facilitated with inj. Succinylcholine@ 1.5 mg/kg bw iv. Anaesthesia was maintained with 
O2 , N2O, Sevoflurane along with intermittent dose of Inj. 
Vecuronium. Both group of patient received PCM 1gm infusion before the start of incision 
while the EDA group received a bolus of 5ml of 0.2% inj Ropivicaine at the time of liver 
resection. At the end of the procedure the effect of muscle relaxant was reversed and trachea 
was extubated. Both group of patients were shifted to the ICU for postoperative monitoring 
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and care. The EDA group was immediately put on continuous epidural infusion with 0.2% 
Ropivicaine with 2mcg/ml of fentanyl @5-6 ml/hour. No other analgesic was used in the 
ITM group for the first 24 hours whereas no other analgesic was used in the EDA group till 
the epidural infusion was continued. However if at any point of time the VAS was 4 or more 
PCM 1gm Infusion was administered as the rescue analgesic in both the group. After 24 
hours ITM group was kept on Infusion PCM 1gm IV thrice daily for the next 2 days and in 
the EDA group Infusion PCM 1gm IV was administered thrice daily once the epidural 
infusion was stopped. The baseline HR, BP, VAS was recorded then it was recorded every 2 
hourly for the next 12 hours then every 4 hourly for the next 12 hours then 8 hourly for the 
next 48 hours. Side effects were recorded. The time for ambulation in both groups were 
calculated in hours, the duration of stay was calculated in hours while the duration of stay in 
hospital was calculated in days. 
 
RESULTS AND OBSERVATIONS 
Table 1: VAS Score 

 
VAS SCORE 

EDA ITM  
P-

VALUE 
MEAN SD MEAN SD 

BASELINE (Tb) 3.10 1.07 1.55 1.39 0.0003 
2 HOUR 2.60 0.99 1.60 1.67 0.0268 
4 HOUR 2.20 1.06 1.30 1.34 0.0237 
6 HOUR 2.05 0.89 1.10 1.02 0.0033 
8 HOUR 2.45 0.94 1.55 1.15 0.0100 
10 HOUR 2.50 0.69 1.85 1.14 0.0349 
12 HOUR 2.90 0.91 2.30 0.66 0.0220 
16 HOUR 2.55 0.89 2.80 0.95 0.3955 
20 HOUR 2.70 0.73 2.30 0.66 0.0770 
24 HOUR 3.30 0.73 3.20 0.52 0.6222 
32 HOUR 2.85 0.37 2.40 0.50 0.0025 
40 HOUR 3.00 0.00 2.35 0.49 0.0000 
48 HOUR 2.85 0.37 2.30 0.47 0.0002 
56 HOUR 2.35 0.49 2.05 0.22 0.0171 
64 HOUR 2.10 0.31 2.00 0.00 0.1544 
72 HOUR 2.00 0.00 2.00 0.00 - 
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There is statistically significant difference (P<0.05) in favour of ITM in respect to VAS score 
for most part of our observation 
 
Table 2: Rescue Analgesia 

RESCUE 
ANALGESIA 

EDA ITM P-
VALUE N % N % 

BASELINE 
(Tb) 

7 35 1 5 0.048 

2 HOUR 5 25 5 25 0.718 
4 HOUR 3 15 1 5 0.596 
6 HOUR 1 5 0 0 0.310 
8 HOUR 3 15 0 0 0.071 

10 HOUR 2 10 3 15 0.631 
12 HOUR 7 35 2 10 0.130 
16 HOUR 5 25 8 40 0.497 
20 HOUR 3 15 2 10 0.631 
24 HOUR 9 45 5 25 0.319 

There is no statistically significant difference between both the groups except for the 
immediate postoperative 0th hr where P value is statistically significant in favour of ITM 
group. 
 
Table 3: Analgesic Consumption Day 1- Day 3 

Analgesic Consumption Day 1 – Day 3 EDA ITM P -Value 
32 HOUR 20 100 20 100 <.0001 
40 HOUR 20 100 20 100 <.0001 
48 HOUR 19 95 20 100 0.31 
56 HOUR 20 100 20 100 <.0001 
64 HOUR 20 100 20 100 <.0001 
72 HOUR 20 100 20 100 <.0001 

It is important to note here that epidural was removed after 24 hr post operatively once the 
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patient was shifted from the ICU. So from day 1 to day 3 both the groups received significant 
amount of parenteral analgesia. 
 

 
 
Table 4: Rescue analgesic consumption in the first 24 hours 

Rescue Analgesic PCM 1gm MEAN SD p-value 
EDA 2.15 0.81  

0.0090 ITM 1.37 0.96 
 

 
There is less analgesic consumption in the ITM group in the first 24 hours and it is statistically 
significant 



European Journal of Molecular & Clinical Medicine 
 
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022 

 

2967 
 

Table 5: Analgesic consumption in the next 48 hours (Inf. PCM 1 gm) 
Analgesic in next 48 

hour 
MEAN SD p-

value 
EDA 6.30 0.57  

0.0241 ITM 6.00 0.00 
 

 
There is less analgesic consumption in ITM group in the next 48 hours and it is statistically 
significant. 
 
Table 6: Time for First rescue analgesia (in minutes) 

Time for 1st Rescue 
Analgesic 

MEA
N 

SD p-value 

EDA 340.00 310.54  
0.083779 ITM 592.00 396.61 
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The time for first rescue analgesic is more in the ITM group but it is not statistically 
significant. 
 
Table 7: Ambulation 

 
Ambulation 

EDA ITM P-
VALUE MEAN SD MEAN SD 

HOUR 25.40 3.87 20.10 1.37 0.000 
 

 
There is statistically significant difference (P<0.05) in favour of ITM in respect to 
ambulation. 
 
Table 8: Duration Of ICU Stay 

Duration of ICU 
Stay 

EDA ITM P-
VALUE MEAN SD MEAN SD 

HOUR 24.25 1.12 22.00 1.34 0.000 
 

 
Duration of ICU stay is less in ITM group which is statistically significant ( P<0.05) Table 9: 

H
O

U
R
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Side Effects 
SIDE EFFECT EDA ITM 

N % N % 
Vomiting 0 0 0 0 
Pruritis 0 0 0 0 

Hypotension 1 5 0 0 
Limb weakness 1 5 0 0 

Respiratory Deppression 0 0 0 0 
 

 
Side effects are almost comparable in both the groups  
 
Table 10: Hospital Stay 

Duration of 
Hospital Stay 

EDA ITM P-
VALUE MEAN SD Mean SD 

DAYS 3.65 0.49 3.60 0.50 0.752 
 

 
Duration of hospital stay is comparable in both the groups with no statistical difference. 
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DISCUSSION 
A hospital based open label observational study was conducted in the department of onco 
anaesthesia and critical care, state cancer institute, GMCH to compare the postoperative 
recovery after radical cholecystectomy in patients receiving intrathecal morphine and those 
receiving epidural analgesia. 
Ethical clearance was obtained from the institutional ethics committee prior to 
commencement of the trial. Based on the selection criteria, 40 patients were selected of ASA 
grade 1 and 2 scheduled for radical cholecystectomy and were allocated into 2 groups of 20 
patients each. Group ITM received 150-200 mcg of intrathecal morphine along with standard 
anaesthetic care while group EDA received a continuous epidural infusion of 0.2% 
Ropivicaine with fentanyl 2mcg/ml at a rate of 5 -6 ml/hr in postoperative period along with 
the standard anaesthetic care. 
In this study, an attempt is being made to compare the results and observations obtained in our 
study with that of other authors. 
In our study the demographic profile such as age, sex, weight, ASA physical status were 
comparable in both groups and were statistically insignificant. 
 
PAIN SCORE (VAS) 
There was statistically significant difference (P<0.05) in favour of ITM with respect to VAS 
for most part of our study. This result is in accordance to a study by Hiroko Suzuki et al5 , 
published in August 2015, where they concluded that ITM is better than CSEA- EDA ( 
combined spinal epidural analgesia ) for anaesthesia following caesarean delivery with regard 
to pain control. Also a single centre observational study by I Virlos et al6, published in 
September 2010, where they compared the short term outcomes of intrathecal versus 
epidural analgesia in laproscopic colorectal study concluded that patients who had intrathecal 
analgesia had a reduced median postoperative pain score compared with those receiving 
epidural analgesia ( 0 versus 3.5, P <0.05) which is in accordance to our study. 
 
RESCUE ANALGESICS AND TOTAL ANALGESIC CONSUMPTION 
There was no statistically significant difference in the use of rescue analgesic in the first 24 
hours except in the immediate postoperative period 0 hours where 7 patients i.e 35% of the 
patients required rescue analgesics whereas in the ITM group only 1 patient required rescue 
analgesics. There was statistically significant difference in the total analgesic consumption in 
the first 24 hours where the ITM group required only 1.37+ 0.96 gms of Inf. PCM while EDA 
group received 2.15 + 0.81 gms of Inf. PCM (P=0.009). The time for first rescue analgesics 
in the ITM group is 592+396.61 mins whereas in the EDA group it is 340+ 310.54 which is 
not statistically significant P>0.05. The total analgesic consumption in the next 48 hours in 
the ITM group is 6.00 + 0.00 gms of Inf. PCM 1gm whereas in the EDA group it is 6.30 + 
0.57 gms of Inf. PCM which is statistically significant P < 0.05. This was in accordance 
to the study by Jafferson Tang et al7. 
 
AMBULATION 
The time for ambulation in the ITM group is mean 20.10 hours with a standard deviation of 
1.37 where as in the EDA group it is 25.40 with a standard deviation of 3.87 which is 
statistically significant P< 0.001.   This is in accordance with the study of Hiroko Suzuki et 
al5 , where they concluded that ITM was advantageous for early mobilization over CSDE-
EDA group for caesarean delivery. I Virlos et al6 in September 2010, in their comparative 
study on intrathecal vs epidural analgesia for colorectal surgeries concluded that patients who 
had intrathecal analgesia had earlier ambulation (1versus 4 days, P<0.001) which is in 
accordance to our study. 
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SIDE EFFECTS: In our study 1 patient in the EDA group had an episode of severe 
hypotension and 1 patient in the EDA group reported of lower limb weakness while no 
patient in the ITM group had any major side effects. This is in accordance with the study of 
Hiroko Suzuki et al5 where they concluded that numbness or motor weakness in the lower 
extremities occurred in the CSEA- EDA group. Also a study by Turken Togan et al8, 
published in September 2013 where they compared the combination of low dose (0.1 mg) 
intrathecal morphine and patient controlled intravenous morphine in the management of 
postoperative pain following abdominal hysterectomy concluded that there was no 
significant difference in term of adverse effects which is again in accordance to our study of 
using low dose spinal morphine and associated adverse effects. 
 
DURATION OF STAY IN ICU AND TOTAL HOSPITAL STAY 
The duration of stay in the Intensive Care Unit (ICU) in the ITM group is 22.00 hours 
with a SD of 1.34 whereas in the EDA group the duration of stay in the ICU is 24.25 hours 
with a standard deviation of 1.12 which is statistically significant P < 0.001.The total length 
of stay in the hospital is in the ITM group is 3.6 days with a SD of 0.50 whereas in the EDA 
group it is 3.65 days with a SD of 0.49 which is comparable in both groups P>0.05. A study 
by Magdelna Sakowska et al9, published in June 2009, where they did a retrospective study 
on effects of epidural and intrathecal morphine for hepatobiliary surgery concluded that 
median range of hospital stay was longer in the TEA group compared with the ITM group. 
 
LIMITATIONS OF OUR STUDY 
 Present study was done in a small group of 20 patients each in the two groups. 
 The dose of intrathecal morphine was taken in the range of 150- 200 mcg and no fixed 

dose was chosen. 
 Although the epidural catheter was applied before the start of the operation only bolus 

doses of 0.2% Ropivicaine was used intraoperatively and continuous infusion was started 
only in the immediate postoperative period. 

 The epidural infusion was stopped and the epidural catheter removed once the patient was 
shifted out of the ICU and hence no patients received continuous infusion beyond 24 
hours. 

 
CONCLUSION 
From our study we can conclude that low dose of intrathecal morphine (150 -200 mcg) is 
comparable to epidural analgesia by continuous infusion of local anaesthetic with an opioid 
through an epidural catheter in terms of duration of stay in hospital while low dose intrathecal 
morphine has better safety profile with a better pain score as assessed by VAS along with a 
lesser consumption of rescue analgesic in the first 24 hours also a decrease in total analgesic 
consumption and a reduction in the length of stay in the ICU as compared to the continuous 
epidural infusion. 
 
ETHICAL CLEARANCE 
Taken from State Cancer Institute Source of Funding: None 
 
BIBILOGRAPHY 
1. J. L. Apfelbaum, C. Chen, S. S. Mehta, and T. J. Gan, “Postoperative pain experience: 

results from a national survey suggest postoperative pain continues to be undermanaged,” 

Anesthesia and Analgesia, vol. 97, no. 2, pp. 534–540, 2003.View at: Google Scholar 
2. 2.C. M. Bernards, “Recent insights into the pharmacokinetics of spinal opioids and the 

relevance to opioid selection,” Current Opinion in Anaesthesiology, vol. 17, no. 5, pp. 

2971



European Journal of Molecular & Clinical Medicine 
 
ISSN 2515-8260 Volume 9, Issue 7, Summer 2022 

 

2964 
 

441–447, 2004.View at: Publisher Site | Google Scholar 
3. 3.B. Mugabure Bujedo, S. González-Santos, and A. Uría Azpiazu, “A review of epidural 

and intrathecal opioids used in the management of postoperative,” Journal of Opioid 
Management, vol. 8, no. 3, pp.177–192, 2012.View at: Google Scholar 

4. J. P. Rathmell, T. R. Lair, and B. Nauman, “The role of intrathecal drugs in the treatment 
of acute pain,” Anesthesia and Analgesia, vol. 101, no. 5, supplement, pp. S30–S43, 
2005.View at: Google Scholar 

5. . Intrathecal morphine versus epidural ropivacaine infusion for analgesia after Cesarean 
section: a retrospective study. Suzuki H, Kamiya Y, Fujiwara T, Yoshida T,Takamatsu 
M. JA Clinical Reports, 27 Aug 2015, 1(1):3 

6. Virlos I, Clements D, Beynon J, Ratnalikar V, Khot U. Short-term outcomes with 
intrathecal versus epidural analgesia in laparoscopic colorectal surgery. Br JSurg. 
2010;97:14011406. [PubMed] [Google Scholar] 

7. Jefferson Tang, Leonid Churilov, Chong Oon Tan. Intrathecal morphine is associated 
with reduction in postoperative opioid requirements and improvement in postoperative 
analgesia in patients undergoing open liver resection. BMC Anesthesiol v.20; 2020 , 
PMC7436971 

8. Combination of low-dose (0.1 mg) intrathecal morphine and patient-controlled 
intravenous morphine in the management of postoperative pain following abdominal 
hysterectomy. Turkan Togal,Semra Demirbilek,Nurcin Gulhas &Ahmet Koroglu . The 
Pain Clinic Volume 16, 2004 - Issue 3 

9. Magdalena Sakowska , Elizabeth Docherty, David Linscott, Saxon Connor A change in 
practice from epidural to intrathecal morphine analgesia for hepato- pancreato-biliary 
surgery. World J Surg 2009 Sep;33(9):1802-8. doi: 10.1007/s00268- 009-0131-2 

 

2972


