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Introduction

Abdominal hysterectomy, or the surgical 
removal of the uterus, may also involve removal 
of the cervix, ovaries, fallopian tubes and other 
surrounding structures. The pain after this 
surgery can be considered moderate to severe 

if based on the assessment of the severity and 
experience of pain after surgery, as 40% of 
patients report moderate to severe pain during 
the first 24 hours (1). When compared to total 
laparoscopic hysterectomy, the mean pain 
scores for total abdominal hysterectomy were 
significantly higher even a week after surgery 
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Abstract
Background: Abdominal hysterectomy (AH) is painful. The aim of this study was 

to compare intrathecal morphine (ITM) and epidural bupivacaine (EB) for their analgaesia 
effectiveness after this surgery. 

Methods: Thirty-two patients undergoing elective AH were randomised into Group 
ITM (ITM 0.2 mg + 2.5 mL 0.5% bupivacaine) (n = 16) and Group EB (0.25% bupivacaine bolus + 
continuous infusion of 0.1% bupivacaine-fentanyl 2 µg/mL) (n = 16).The procedure was performed 
before induction, and all patients subsequently received standard general anaesthesia. Both groups 
were provided patient-controlled analgaesia morphine (PCAM) as a backup. Visual analogue scale 
(VAS) scores, total morphine consumption, hospital stay duration, early mobilisation time and 
first PCAM demand time were recorded.

Results: The median VAS score was lower for ITM than for EB after the 1st hour [1.0 (IqR 
1.0) versus 3.0 (IqR 3.0), P < 0.001], 8th hour [1.0 (IqR 1.0) versus 2.0 (IqR 1.0), P = 0.018] and 
16th hour [1.0 (IqR1.0) versus (1.0 (IqR 1.0), P = 0.006]. The mean VAS score at the 4th hour was 
also lower for ITM [1.8 (SD 1.2) versus 2.9 (SD 1.4), P = 0.027]. Total morphine consumption [11.3 
(SD 6.6) versus 16.5 (SD 4.8) mg, P = 0.016] and early mobilisation time [2.1 (SD 0.3) versus 2.6 
(SD 0.9) days, P = 0.025] were also less for ITM. No significant differences were noted for other 
assessments.

Conclusions: The VAS score was better for ITM than for EB at earlier hours after surgery. 
However, in terms of acceptable analgaesia (VAS ≤ 3), both techniques were comparable over 24 
hours. 
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Material and Methods 

Study Design

This prospective, single-blinded, 
randomised controlled trial study was approved 
by Ministry of Health Ethics committee and was 
conducted in the operating theatre of Hospital 
Sultanah Bahiyah, Alor Setar, Kedah. 

Study Population

A total of 32 patients undergoing elective 
abdominal hysterectomy for any gynaecological 
indications were recruited after obtaining written 
informed consent. The inclusion criteria were 
age 18 to 60 years and class I to II according 
to the American Society of Anaesthesiologists 
(ASA) classification. We excluded subjects who 
had known allergies to the study drugs, were 
on opioid treatment for chronic pain, were on 
anti-coagulant drugs, had a known history of 
coagulation disorder or were contraindicated  
for neuraxial anaesthesia techniques. 

Randomisation and Allocation 
Concealment

The recruited patients were randomly 
allocated by a computer-generated table of 
numbers to two equal-sized groups, Group ITM 
and Group EB (epidural bupivacaine), followed 
by sealed opaque envelope assignment. The 
attending anaesthetist would break the seal 
to reveal the allocated group in the operating 
theatre.

Blinding 

This was a single blinded study, where the 
patient and the primary investigator knew the 
type of intervention (either spinal or epidural 
techniques) because the procedures were 
commonly practised while the patient was still 
awake. Blinding of the set of equipment used in 
the procedure was also difficult because ITM 
required only a single injection whereas the 
epidural technique required placement of a 
catheter in situ throughout intervention. The 
technique was performed by single operator, 
who was the primary investigator. We could only 
blind the assessor, so assessments were done by 
a dedicated Acute Pain Services nurse who was 
not involved in the study and did not know the 
allocation group during the assessment.  

(2.48 versus 1.62) and four weeks after surgery 
(0.89 versus 0.63) (2). Therefore, effective post-
operative pain management is very important 
for patients’ comfort and satisfaction, earlier 
mobilisation, fewer pulmonary and cardiac 
complications, reduced risk of deep vein 
thrombosis, faster recovery, and reduced cost of 
care (3). 

Epidural analgaesia using a local 
anaesthetic agent is one of the common 
techniques and was previously considered the 
gold standard post-operative analgaesia for this 
surgery. A systematic review has shown that 
continuous epidural analgaesia is superior to 
patient controlled analgaesia (PCA) with opioid 
in relieving post-operative pain for up to 72 
hours in patients undergoing intra-abdominal 
surgery (4). However, it is more invasive because 
requires a catheter placement in the epidural 
space up to 24 to 48 hours after surgery and this 
might also lead to delay in ambulation. Most of 
the adverse effects are related to the drugs used; 
for example, hypotension and dense motor 
blockade from local anaesthetics and nausea and 
pruritus from opioids (5).

Intrathecal morphine (ITM) is one of the 
potential alternatives to epidural analgaesia. It 
has the advantages of being a single injection 
procedure, easier to perform, a safer technique 
and more cost effective than epidural drugs. 
This technique has been proven to be a good 
option to epidural analgaesia in liver surgery 
as it significantly reduces total morphine 
consumption up to 48 hours, lowers the pain 
score at rest and with movement, provides 
superior haemodynamic stability, requires less 
total intravenous fluid and gives higher patient 
satisfaction (6). However, a comparison during 
caesarean section showed a contradictory result, 
where the epidural was more effective than ITM, 
with similar side effects between both groups 
(7). Nevertheless, the data comparing these two 
techniques are limited for gynaecological surgery. 

The aim of our study was to compare the 
effectiveness of these two techniques based 
on the assessment of the visual analogue scale 
(VAS) scores, the time for the first PCA morphine 
demand, the total morphine consumption, the 
time to early mobilisation and the length of 
hospital stay.
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patient controlled analgesia morphine (PCAM) in 
both groups, with 1 mg of IV morphine delivered 
for each drug delivery. Lockout time was set 
at 5 minutes, dilution of morphine was 1 mg/
mL and no background infusion was provided. 
Metoclopramide (10 mg) was given IV to patients 
who complained of post-operative nausea and 
vomiting.

Assessment

Pain was assessed in the ward on the first 
hour post-surgery and then every four hours, for 
up to 24 hours. The VAS with the scale of 0 (no 
pain) to 10 (worst pain) was used. The time for 
first PCA morphine demand, the total morphine 
consumption, the time to early mobilisation 
(the time from completion of surgery to first 
ambulation), the length of hospital stay and the 
side effects were also recorded. The potential 
complications related to ITM (such as itchiness, 
hypotension, etc.) and related to EB (such as 
hypotension) were also assessed. 

Statistics

The sample size was calculated using ‘PS-
Power and sample size calculations’ software 
version 3.0.10 (8), based on study by De 
Pietri et al. (9), which resulted in a significant 
difference in consumption of IV morphine with 
the PCA device in the ITM group compared to 
the EB group [12.0 (5.5) mg versus 3.1 (2.6) 
mg]. We used independent t-test method, α of 
0.05, power of 0.9, mean difference of 8.9 and 
standard deviation of 5.5 for the calculation. 
After consideration of a 20% patient dropout, a 
total of 32 samples were finally evaluated.

SPSS software version 22 was used for 
all statistical analysis. Data were presented as 
medians (interquartile range) for the Mann-
Whitney test, means (SD) for the independent 
t-test and percentages for the Chi-square test. 
P < 0.05 was considered to indicate statistical 
significance. 

Results 

The demographic data of the patients 
revealed no significant differences for any 
parameter (age, height, ASA) except for body 
mass index (BMI) and weight. The mean weight 
was significantly higher in Group ITM than in 
Group EB [73.9 (SD 14.0) versus 58.9 (SD 7.3); 
P = 0.001]. The BMI was significantly higher for 
Group ITM than for Group EB [30.5 (SD 7.1) 
versus 25.6 (SD 3.2); P = 0.002] (Table 1).

Study Protocol

All patients were reviewed a day earlier 
for pre-operative assessment and were given 
premedication with oral midazolam (7.5 mg) 
on the night before and an hour before the 
surgery. Standard monitoring devices for non-
invasive blood pressure (BP), pulse oximetry 
and electrocardiography were attached before 
performing the procedures and capnography 
was attached before induction. After gaining 
intravenous (IV) access, a preloading of 10 mL/
kg of Ringer’s lactate solution was given to all 
patients and baseline haemodynamic parameters 
were obtained before performing the procedures. 
Both procedures (either spinal or epidural) were 
done before induction, with the patient in a 
sitting position. The level of injection was at the 
lumbar level of L3/L4 or L4/L5. 

Group ITM received a single injection of 
intrathecal morphine (0.2 mg) with 2.5 mL 
of 0.5% bupivacaine using a spinal needle 
(Spinocan® 25 G; B. Braun, United States), 
whereas, group EB received epidural analgaesia 
after the insertion of the epidural catheter, using 
the loss of resistance technique, with a Touhy 
needle (18 G, Perifix® epidural set; B. Braun, 
United States). Initially, a test dose of 3 mL 
lidocaine (2%) + adrenaline (1:200,000) was 
injected via the catheter to confirm placement 
and to exclude inadvertent intravascular or 
intrathecal placement. A total of 12 mL of 0.25% 
plain bupivacaine was given as an intermittent 
bolus over 15 min before induction of 
anaesthesia. The level of analgaesia was assessed 
and acceptable at least up to T6 dermatomes 
before starting general anaesthesia. 

All patients were subsequently induced with 
IV fentanyl (2 µg/kg) and IV propofol (2 mg/
kg). After loss of the eyelash reflex and verbal 
response, IV rocuronium (0.9 mg/kg) was given 
for muscle relaxation prior to intubation. After 
intubation, anaesthesia was then maintained 
with sevoflurane in a 30%–40% oxygen: 
air mixture, with minimal flow ventilation. 
Intra-operatively, analgaesia for group EB 
was continued with epidural infusion of 0.1% 
bupivacaine + fentanyl (2 µg/ mL) at flow rates 
of 6–12 mL/hr.

A decrease in blood pressure of more than 
30% less than the pre-operative value in both 
groups was corrected with fluids, IV ephedrine, 
or both. All patients were observed in the 
recovery area after operation. In group EB, 
epidural analgaesia was continued with infusion 
at 6 mL/h. Rescue analgaesia was backed up with 
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The two groups showed no significant 
differences in terms of side effects. However, 
group ITM showed higher percentage of nausea 
(18.8% versus 6.3%) and a higher percentage of 
pruritus (25% versus 0%) (Table 4).

Discussion

Our demographic data indicated significant 
differences in weight and BMI between the two 
groups. Group ITM showed a BMI of 30.46, 
which was categorised as obese, whereas 
group EB showed a BMI of 25.63, which was 
categorised as overweight. However, this 
difference did not generally affect our primary 
outcome assessment. Based on the data, only one 
patient had a body weight of 100 kg, while the 
others had weights ranges from 60 kg–80 kg.

Comparison of the pain scores revealed a 
significantly lower median of the VAS scores for 
Group ITM than for Group EB after the 1st hour 
[1.0 (IqR 1.0) versus 3.0 (IqR 3.0), P < 0.001], 
8th hour [1.0 (IqR 1.0) versus 2.0 (IqR 1.0), 
P  =  0.018] and 16th hour [1.0 (IqR 1.0) versus 
(1.0 (IqR 1.0), P = 0.006] of surgery. The mean 
VAS at 4th hour was also significantly lower 
in Group ITM [1.8 (SD 1.2) versus 2.9 (SD 1.4), 
P = 0.027] (Table 2).

As shown in Table 3, the total morphine 
consumption was significantly less in Group 
ITM than in Group EB [11.3 (SD 6.6) versus 
16.5 (SD 4.8) mg, P = 0.016] and the time for 
early mobilisation was also significantly shorter 
in Group ITM [2.1 (SD 0.3) versus 2.6 (SD 
0.9) days, P = 0.025]. However, no significant 
differences were noted in the length of stay and 
the time of first PCA demand. 

Table 1.	Demographic data of ITM (n = 16) and EB (n = 16) study groups.

Parameters ITM
Mean (SD)

EB
Mean (SD) P-value

Age (years) 47.5 (8.12) 48.63 (7.40) 0.685b

Height (m) 156.9 (5.5) 153.9 (3.6) 0.072b

Weight (kg) 73.9 (14.0) 58.9 (7.3) 0.001b

Median (IQR) Median (IQR)

BMI (kg/m2) 30.5 (7.05) 25.6 (3.2) 0.002c

n (%) n (%)

ASA I 7 (41.2) 10 (58.8) 0.288d

ASA II 9 (60.0) 6 (40.0)

bIndependent t-test cMann-Whitney dChi-square
ITM = intrathecal morphine; EB = epidural bupivacaine

Table 2.	Visual analog scale over 24 hours of ITM (n = 16) and EB (n = 16) study groups 

Parameters ITM
Median (IQR)

EB
Median (IQR) P-value

VAS at 1 H 1.0 (1.0) 3.0 (3.0) < 0.001b

Mean (SD) Mean (SD)

VAS at 4 H 1.8 (1.2)a 2.9 (1.4)a 0.027c

Median (IQR) Median (IQR)

VAS at 8 H 1.0 (1.0) 2.0 (1.0) 0.018b

VAS at 12 H 1.0 (1.0) 1.5 (1.0) 0.077b

VAS at 16 H 1.0 (1.0) 1.0 (1.0) 0.006b

VAS at 24H 0.0 (1.0) 0.0 (1.0) 0.301b

bMann-Whitney cIndependent t-test
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might have contributed to the lower VAS score 
in the ITM group than in the EB group. Even 
though we added fentanyl to the bupivacaine 
(0.1%) administered to the EB group (i.e. a 
combination of local anaesthetic and opioid), 
administration of intrathecal morphine (0.2 mg) 
alone in the ITM group and bupivacaine (0.1%) 
in the EB group might possibly be better in 
future research to remove confounders and allow 
direct comparison of the main drugs involved 
in each technique. Another study comparing 
ITM and a control group for total abdominal 
hysterectomy also concluded that ITM enhanced 
the quality of post-operative analgaesia, 
decreased morphine consumption and depressed 
systemic stress (10). 

Our results for pain assessment showed 
that Group ITM had lower pain scores when 
compared to Group EB at the 1st, 4th, 8th and 
16th hours post-operation. This confirmed that 
ITM provided a better VAS score within 24 
hours after surgery. Even though the difference 
was significant, the VAS was generally 3 or 
lower in both groups, which indicted only mild 
pain intensity, so both techniques generally 
managed to provide adequate analgaesia for 
abdominal hysterectomy surgery. In our study, 
the drugs given to the ITM group were supplied 
as a combination of intrathecal morphine (0.2 
mg) with 2.5 mL of 0.5% bupivacaine (i.e. a 
combination of local anaesthetic and opioid), 
which might also provide spinal anaesthesia 
effects in the early hours after surgery, and this 

Table 3.	Comparison of the values of total morphine consumption, time to early mobilisation, length of 
stay and time for first PCA morphine demand of ITM (n = 16) and EB (n = 16) study groups 

Parameters ITM Mean (SD) EB Mean (SD) Mean difference  
(95% CI) P-value

Total morphine consumption (mg) 11.3 (6.6) 16.5 (4.8) -5.2 (-9.3, -1.0) 0.016b

Time to early mobilisation (days) 2.1 (0.3) 2.6 (0.9) -0.6 (-1.1, -0.1) 0.025b

Median (IQR) Median (IQR)

Length of stay (days) 4.0 (1.0) 4.0 (1.0) -0.4 (-1.7, 0.8) > 0.950c

n (%) n (%)

Time for first PCA demand:

Nil 2 (6.3) 0 (0.0) 0.107d

4th hour 2 (6.3) 1 (3.1)

8th hour 11 (34.4) 9 (28.1)

12th hour 1 (3.1) 6 (18.8)

bIndependent t-test  cMann-Whitney dChi-Square

Table 4.	The side effects of ITM (n = 16) and EB (n = 16) study groups

Parameters ITM
n (%)

EB
n (%) P-value

Hypotension:

Yes 15 (46.9) 14 (43.8) 1.000b

No 1 (3.1) 2 (6.3)

Side effects:

Nausea 3 (9.4) 1 (3.1) 0.069a

Vomiting 0 (0.0) 1 (3.1)

Pruritus 4 (12.5) 0 (0.0)

Nil 9 (28.1) 14 (43.8)

aPearson Chi-square  bFisher Exact Test
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administered at 100 µg significantly reduced 
morphine consumption vs. placebo at 0–6 hours, 
6–12 hours, and for the entire 0–24 hours time 
interval post operation. Morphine at 200 µg 
significantly reduced morphine consumption 
even further vs. morphine at 100 µg at 0–6 h 
and for the entire 0–24 hours post-operative 
period. The researchers concluded that ITM 
supplementation to bupivacaine reduces the 
PCA-morphine consumption during the first 
24 hours after abdominal hysterectomy under 
general anaesthesia, and they found no benefit in 
increasing the dose over 200 mg (15).

We found no significant differences between 
Groups ITM and EB in the first PCA demand and 
the length of stay. These findings were similar 
to other data showing that the time to first 
demand of morphine was similar in the epidural 
(307.5  minutes) and intrathecal (310 minutes) 
groups (16). However, another study showed 
that the time to first pain drug requirement was 
longer in the epidural group than in the ITM 
group [25 (18.5) hours versus 12(10.3) hours] 
following liver resection surgery (9).

No significant side effects occurred in 
either of our two groups. However, the ITM 
group showed a higher percentage of nausea and 
pruritus. The side effects of nausea and pruritus 
are among the main ones associated with ITM 
and a significantly high incidence has been 
reported previously (13). Another study indicated 
an incidence of vomiting of 4% in both groups, 
whereas a more frequent incidence of pruritus 
(16% versus 0%) and nausea (16% versus 4%) 
was noted in the ITM group (9). No respiratory 
depression side effects occurred in either group.

The only limitation of the present study 
was inaccuracy in recording the time of early 
mobilisation because this information need to 
be tallied from the ward nurse documentation 
as well as the information from the patient. The 
other methods of assessment were actually not 
difficult and used assessment parameters that 
are commonly employed to assess the effects 
of post-operative analgaesia using PCA pumps. 
These assessments have also been typically used 
for clinical research using PCA pumps. The PCA 
pump is a special pump which is able to record 
the timing and number of demands for the drug 
whenever the patient presses the control button. 
The setup parameters include the safety setup 
of the amount of the drug that can be delivered 
within a certain duration despite a very high 
demand from the patient. The maximum dose 

In pelvic surgery, a combination of 
high dose ITM with continuous IV naloxone 
infusion also provided excellent analgaesia 
when compared to IV opioid alone (11). 
The comparison between ITM and epidural 
analgaesia for post-operative analgaesia after 
liver resection showed that the VAS score 
remained less than 30 mm for 48 hours in 
both groups (9), in agreement with our results. 
A comparison of ITM and thoracic epidural 
analgaesia in patients undergoing abdominal 
cancer surgery also showed that both techniques 
produced the same level of analgaesia without 
relevant complications (12). However, another 
study showed that neither ITM (0.2 mg) nor 
10 mL of 0.125% EB was effective in producing 
adequate pain relief during labour, but excellent 
analgaesia was produced by the combination of 
these two techniques (combined spinal epidural) 
(13). An investigation of thoracic epidural 
analgaesia versus a combination of ITM and PCA 
fentanyl in patients undergoing hepatic resection 
showed a lowering of pain scores to clinically 
significant levels at 12 hour post-operatively 
using thoracic epidural analgaesia, but no further 
differences were noted up to day five (6).

Our results also showed that the ITM 
group had a significantly lower total morphine 
consumption and required a shorter time to early 
mobilisation when compared to the EB group. 
Early mobilisation after surgery is important 
to reduce the risk of deep vein thrombosis, 
pressure sores, orthostatic pneumonia and 
other post-operative complications. The 
epidural technique for major surgery raises the 
possibility of delayed removal of the epidural 
catheter post-operatively because of the 
potential risk of post-operative coagulopathy. 
In this condition, a single bolus injection of 
ITM is better in terms of early facilitation of 
ambulation. One study conducted to compare 
morphine consumption with PCA between 
spinal anaesthesia (bupivacaine, morphine and 
fentanyl) and general anaesthesia for abdominal 
hysterectomy reported decreased post-operative 
pain and decreased morphine consumption 
by PCA in the ITM group (14). Another study 
compared the effects of addition of morphine (0, 
100, 200 or 300 µg) to intrathecal bupivacaine 
on the PCA morphine consumption during the 
first post-operative 24 hours after abdominal 
hysterectomy under general anaesthesia. The 
ITM reduced the accumulated 24 hours post-
operative morphine consumption, and morphine 
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Conclusions

Our study showed that ITM provided 
better VAS scores at earlier hours after surgery, 
required less rescue analgaesia and resulted 
in a shorter time for early mobilisation when 
compared to EB. However, in terms of acceptable 
analgaesia (VAS score ≤ 3), both techniques 
were comparable over 24 hours. No significant 
occurrence of side effects was noted between 
the two groups, even though the occurrence 
of pruritus was lower in the epidural group. 
The ITM technique, being a single injection, is 
relatively safer, easier to perform, less invasive, 
less time consuming and more cost effective. 
Therefore, ITM is a potential alternative 
analgaesia to epidural analgaesia for elective 
abdominal hysterectomy. 
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