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Abstract

Background: Lower limb orthopaedic surgeries are commonly associated with
moderate to severe postoperative pain. Adequate pain relief is essential for pa-
tients undergoing such procedures, as uncontrolled pain can lead to delayed
recovery, prolonged hospitalization, and increased morbidity. Intrathecal ad-
ministration of bupivacaine, a long-acting local anesthetic, has been shown to
provide effective analgesia after lower limb orthopaedic surgery. However,
the duration of analgesia with bupivacaine alone is limited, and the addition
of an opioid, such as morphine, can prolong the duration of analgesia. Ob-
jective: The objective of this study was to document the comparative effect of
adding morphine to intrathecal bupivacaine or only intrathecal bupivacaine
for lower limb trauma orthopedic surgeries in terms of onset of action, dura-
tion of analgesia, pain severity, and side effects. Methods: This was a com-
parative longitudinal study design conducted at the Orthopaedic Unit of the
Tamale Teaching Hospital. A simple random sampling technique was used to
recruit 60 patients. A standard structured questionnaire was also used to col-
lect data on the socio-demographics, and clinical features of patients, drug
used,side effects and severity of pain at 24,48 and 72 hrs after surgery. Re-
sults: Co-administration of intrathecal bupivacaine with morphine produced
good and long-lasting postoperative analgesia with a mean time of 1004.25 *
310.43 minutes, whiles using only bupivacaine produced shorter postopera-
tive analgesia with a mean time of 294.75 + 195.53 minutes. The p-value <
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0.001 suggested that there was a statistically significant difference between the
two groups. The onset of Anaesthesia (sensory and motor block) in those who
received only bupivacaine was 68.65 = 9.201 and 237.25 + 57.617 secs whiles
for those who received bupivacaine with morphine, was 70.50 + 14.692 and
228.50 = 77.95 secs with p values of p = 0.635 and p = 0.689 respectively.
Conclusion: The study revealed that co-administration of intrathecal bupiva-
caine with morphine emerged as a better option for postoperative pain man-
agement after lower limb orthopedic surgeries as compared to administering
only bupivacaine regarding the duration of analgesia. Milder side effects like
pruritus, nausea, and vomiting were seen in group B than in group A and were
promptly well managed to the patient’s satisfaction.
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1. Introduction

Inadequate pain control may lead to haunting pain after surgery and has unde-
sirable psychological and physiological impacts and limits one’s functional capa-
bilities leading to reduced patient satisfaction [1]. Studies have revealed a poten-
tial link between the cause of pain immediately after injury and subsequent de-
pression and post-traumatic stress disorder (PTSD) [2]. As a result, the treat-
ment of immediate postoperative pain is highly important. Also, the exposure of
fractures and osteotomy or the reaming of long bones is associated with the re-
lease of a large amount of histamine, bradykinin, serotonin, prostaglandins, and
substance P during Trauma orthopaedic surgeries. This leads to enhanced sensi-
tivity and activation of peripheral receptors such that the threshold for signal
conduction of pain decreases (allodynia) [3]. In the United States, for example, a
study revealed that about 80% of patients had acute pain after surgery. Among
these patients, 86% experienced moderate, severe, or extreme pain, with more
patients complaining of pain post-discharge than before discharge [4]. Therefore
giving suitable analgesia in the postoperative period reassures patient’s trust in
our health systems, proven by fewer hospital stays as well as a positive outcome
of the interventions

Globally, orthopedic trauma injuries represent more than 25% of the over 500
million people injured annually [5] and most of these injuries require surgical
intervention. Lower limb orthopaedic surgeries are commonly associated with
moderate to severe acute postoperative pain even when an opioid protocol is
used [6] [7].

Postoperative pain is frequent and should be treated as quickly and effectively
as possible to minimize suffering, accelerate recovery and rehabilitation, and
avoid complications [8]. Perioperative pain associated with orthopedic surgeries

may persist and become chronic requiring aggressive and meticulous pain man-
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agement [9] [10]. Despite far more scientific evidence in this area, clinical post-
operative pain management is still far from successful [8].

Management of acute pain after orthopaedic surgery has evolved significantly
during the last decade, thus, pain management which was earlier assigned to
nurses and residents is now the duty of Anesthesiologists and members of the
surgical team [11]. Also, the goal of every contemporary anesthetist or ortho-
pedic surgeon is that, with the least pain and discomfort, there should be a faster
onset of postoperative activity, mobility, and rehabilitation [12]. It is important
to know that pain can be prevented before it is perceived, thus, as part of the role
of the anesthetist, the cognitive or emotional response can be prevented with the
use of anesthetics. These agents interrupt the pain pathway so that pain does not
occur but can only be perceived soon after recovery [13] [14] [15]. As a result, it
is necessary to add adjuvants to prolong analgesia as long as the drug remains in
the system.

Modern pain management methods combine preemptive and multimodal
analgesia to reduce the risk of side effects while maximizing the effectiveness of
the procedure [16]. The timing and delivery of these medications, which include
both modern and conventional painkillers, cause significant postoperative pain
relief and, ultimately, accelerate the patient’s recovery. Pharmacological treat-
ments should not be the only postoperative pain management strategy. When
compared to pain management techniques used within an enhanced recovery
after surgery (ERAS) pathway, traditional approaches for major abdominal and
traumatic surgery, such as opioid-based intravenous patient-controlled analgesia
(IVPCA) or epidural analgesia, were associated with superior pain control [17].
Other pain management techniques that can be used in lower limb orthopedic
surgery include the use of non-steroidal anti-inflammatory drugs (NSAIDs) [18]
such as ibuprofen or naproxen, acetaminophen (paracetamol), regional anesthet-
ic techniques [18] [19], such as a femoral nerve block or lumbar plexus block
which can provide targeted pain relief to the lower limb, transcutaneous electric-
al nerve stimulation (TENS) which is a non-pharmacological method that uses
electrical impulses to stimulate nerve fibers and relieve pain, physiotherapy,
which can help improve range of motion, strengthen the muscles and decrease
pain in the postoperative period.

In recent years, intrathecal analgesia has gained popularity as a safe and effec-
tive technique for postoperative pain management [20] [21]. Almost all lower
limb orthopedic surgeries are ideally suited to use regional anesthesia which can
help achieve the goal of adding adjuvants to subarachnoid block (SAB), epidural
anesthesia, and conduction blocks. Intrathecal administration of bupivacaine, a
long-acting local anesthetic, has been shown to provide effective analgesia after
lower limb orthopedic surgery [22]. However, the duration of analgesia with bu-
pivacaine alone is limited, and the addition of an opioid, such as morphine, can
prolong the duration of analgesia. Also compared to other opioids, morphine stays
longer in CSF and consequently produces long-lasting and adequate analgesia
[15]. Karaman et al affirmed that the addition of morphine to bupivacaine pro-
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duced excellent intraoperative pain relief and also increased the duration of anal-
gesia postoperatively [23].

Moreover, despite the increased awareness of the negative consequences of
poorly controlled pain, analgesic therapy or pain control methods use among
hospitalized patients after orthopedic trauma remains inadequate [2]. Studies
have evaluated the analgesic efficacy of intrathecal bupivacaine with morphine
in lower limb orthopedic surgery [24], but the results have been inconsistent.
Some studies have reported improved pain relief and reduced opioid require-
ments with the combination of bupivacaine and morphine [24] [25] [26], while
others have reported no significant differences in analgesic efficacy compared to
bupivacaine alone. Poor monitoring, delayed response to patient’s pain, and in-
accurate pain score contributes to the challenge that is still faced in postoperative
pain treatment [27]. There is however a paucity of studies regarding postopera-
tive pain management despite the increasing number of surgical cases over the
years in Ghana and Africa [28]. As a result, this study was designed to ascertain
the effectiveness of morphine addition to intrathecal bupivacaine in reducing
pain and improving postoperative recovery in comparison to other methods of
pain management in patients undergoing lower limb surgeries at the Tamale
Teaching Hospital. It will identify any potential side effects or complications as-
sociated with the use of intrathecal bupivacaine with morphine among this pa-
tient population. Further, the findings of this study will provide additional data

on pain management strategies following traumatic orthopedic surgery.

2. Materials and Methods
2.1. Study Subjects and Ethical Statement

This was a randomized comparative study, conducted at the Orthopaedic unit of
the Tamale Teaching Hospital from April to November 2021. The Ethical Review
Board of the Kwame Nkrumah University of Science and Technology (CHRPE/AP/
416/21) approved the study protocol. All methods were carried out following the
applicable rules and regulations, and the study protocol followed the CONSORT
recommendations.

This study recruited 60 patients who were undergoing lower limb trauma or-
thopedic surgeries, using Cochran’s sample size formula. The inclusion criteria
were made up of all patients who were undergoing elective lower limb ortho-
pedic surgery and have consented to take part in the study, those without any
comorbidity and should be 18 years and above. The exclusion criteria were as
follows; patients who consented to the study but developed complications intra-
operatively and those with respiratory disorders, uncontrolled hypertension, and
diabetes

2.2. Sampling Procedure

Random sampling was used to select respondents who provided consent to take

part in the study. The sample size for this study was determined using the Coch-
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Assessed for eligibility

ran formula due to the unknown population size and the need to estimate the
proportion of successes in a dichotomous outcome variable (yellow/blue) in a
single population as follows:

Z’P(1-P)
n=——s—=

e

where: N = sample size to be determined, Z = Z score (reliability coefficient) of
1.96 at 95% confidence level, e = margin of error of 5% = 0.05, P = the percen-
tage of picking a choice (yes/no) and therefore the range of p(1 — p) is 0 to 1.

Therefore, our sample size estimated was 60 patients.

2.3. Randomization

A computer-generated random number table was used to assign each recruited
patient at random to one of two groups. Those in Group A (22 = 30) received bu-
pivacaine alone, while those in Group B (2 = 30) received bupivacaine along
with morphine (Figure 1). The group allocation was concealed in a sealed opa-

que envelope which was opened just before anesthesia was given.

2.4. Recruitment and Follow-Up

Patients were recruited from 10" September 2021 to 29" November 2021. A
standard structured questionnaire was used to collect data on the drug used, side

Excluded (n=74)
Not meeting inclusion criteria (n=16)
Declined to participate (n=16)
Other reasons (n=36).
- ASA physical status class III and IV
(28 patients)
Randomized (n=134) - Patients with Polytrauma (8 patients)

I

[Allocation ]

Allocated to intervention (n=30)
Bupivacaine alone group

Did not receive allocated intervention
(gve reasons) (n=0)

Received allocated intervention (n=30) Received allocated intervention (n=30)

Allocated to intervention (n=30)
Bupivacaine + morphine group

Did not receive allocated intervention
(give reasons) (n=0)

| Follow-Up l

:

Follow-up 48 to 72 hrs postoperatively (n=30) Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n= 0

Discontinued intervention (give
reasons) (n=0)

Analysis I

Analysed (n=30)
Excluded from analysis (give
reasons) (n=0)

A

Analysed (n=30)
Excluded from analysis (give
reasons) (n=0)

Figure 1. CONSORT flow diagram and checklist.
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effects, and follow-up information on patient satisfaction with pain control in

the postoperative period.

2.5. Trial Registration

The authors of this study confirm that all ongoing and related trials for this
drug/intervention were registered with the ISRCTN registry (ISRCTN31685121)

2.6. Anaesthetic Technique and Drug Application

According to the physical status classification used by the American Society of
Anaesthesiologists, all patients were prospectively evaluated and categorized.
The baseline vital signs were examined and recorded, and basic intraoperative
monitoring techniques (ECG, SpO,, temperature, and non-invasive blood pres-
sure) were used. On the operating table, the patients were positioned in a sitting
position. Using a 21G hypodermic needle, 2 ml of 2% preservative-free lidocaine
was infiltrated into the skin and interspinous ligaments in an aseptic environ-
ment. A 26G sterile disposable pencil-point spinal needle was inserted at the L3 -
4 intervertebral space using a midline approach. The free flow of cerebrospinal
fluid was evidence that the spinal needle had successfully entered the subarachnoid
space. The subarachnoid block was then established using 0.2 mg of morphine
and 15 mg of preservative-free hyperbaric bupivacaine or 15 mg hyperbaric
bupivacaine alone. To prevent the spinal agent from spreading further toward
the head, the patients were then instructed to lie back down on their backs with
their heads propped up on pillows. For the first 30 minutes, the patient’s vital
signs (pulse rate, blood pressure, oxygen saturation, and respiratory rate) were
monitored and recorded every 5 minutes. After that, they were recorded every
15 minutes. To verify adequate sensory block up to T6 level, an ice cube was
used. Through nasal prongs, additional oxygen was administered at a rate of
3L/min. 5 - 10 mg of IV ephedrine was used to treat intraoperative hypotension.
0.3 - 0.6 mg of IV atropine was used to treat heart rates (HR) under 50 beats per
minute. Any estimated blood loss or fluid deficit was compensated for appro-

priately.

2.7. Parameters Assessed

The duration of analgesia, the degree of pain, the side effects, and the onset of
analgesia was the dependent or outcome variables in this study. Following sur-
gery, the pain was assessed for 72 hours on a 0-100 scale using the Visual Analog
Scale (VAS), with 0 mm denoting no pain and 100 mm denoting intolerable pain
[29] [30] [31]. The patient was given intravenous morphine, intramuscular pe-
thidine, or intravenous acetaminophen if rescue analgesia was necessary.

Direct scheduled assessments or spontaneous complaints by the patients fol-
lowing surgery were used to identify the episodes of PONV. Using a three-point
ordinal scale (0 = none, 1 = nausea, and 2 = vomiting), the incidence of PONV

was tracked hourly for the first four hours and then four hours per hour for the
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following 24 hours. The PONV incidence was calculated and classified as either
early (0 - 4 hours) or delayed (5 - 24 hours). If nausea or vomiting occurs, intra-
venous Kytril 1 - 2 mg (anti-emetic) was given upon request.

Every four hours for 48 hours following surgery, the incidence of pruritus was
noted using a four-point categorical scale: 0 = no pruritus, 1 = mild, 2 = mod-
erate, and 3 = severe pruritus. To treat opioid depression, naloxone hydrochlo-
ride 2 pg/kg was injected, and cetirizine 10 mg was given upon request or if pru-
ritus appeared.

On the day of discharge, during an interview, the level of overall perioperative
satisfaction was assessed as follows: 4 = excellent, 3 = good, 2 = satisfactory, and

1 = poor.

2.8. Measurement of Variables

Outcome Variables

The main primary outcome variables include the duration of pain relief, the se-
verity of pain, and the number of times they required rescue analgesic. The sec-
ondary outcome variable includes measurement of postoperative complications

(such as POVN, respiratory depression, pruritus, etc.) and level of satisfaction.

2.9. Data Analysis

Version 22.0 of the Statistical Package for Social Science (SPSS) (IBM Corpora-
tion, Armonk, NY, USA) was used for the statistical analysis. Initial analysis was
carried out using descriptive statistics. The metrics used to describe the results
were mean, SD, and range. Frequencies were presented as percentages and num-
bers. Multiple group comparisons were made using one-way analysis of variance
(ANOVA), and intergroup data was examined using the unpaired student’s t-test
(numerical) and chi-square test (categorical). Statistics was defined as statistical-

ly significant at P-value < 0.05.

3. Results

A total of 60 patients were recruited for this study. They were randomized into
two groups of equal numbers of 30 each. The data showed that those from the
bupivacaine alone group were 24 (80%) males and 6 (20%) females and those
from the bupivacaine with morphine group were 25 (83.3%) males and 5 (16.7%)
females. The mean age of patients from the bupivacaine alone group (37.47 £
13.98 years) was similar to those from the bupivacaine and morphine combined
group (37.90 £ 10.13 years). The results showed no significant difference be-
tween the groups regarding age, religion, and educational level (P < 0.891; P <
0.770; P < 0.485 respectively) (Table 1).

Duration of anesthesia (pain sensation) was significantly prolonged (1004.25
+ 310.425 minutes; p < 0.001) among patients from the bupivacaine + morphine
group compared with 294.75 + 195.532 minutes among those from the bupi-

vacaine alone group. The data showed a significant difference between groups

DOI: 10.4236/0janes.2023.133006

64 Open Journal of Anesthesiology


https://doi.org/10.4236/ojanes.2023.133006

A. D. B. Buunaaim et al.

Table 1. Demographic characteristics of respondents.

Intervention

Variables Bupivacaine Alone Bupivacaine + P-value
(n=30) N (%) Morphine (n=30)N (%)

Age Years 37.47 £13.98 37.90 £ 10.13 0.891
F ! 6 (20.0 5(16.7
Gender emate ( ) ( ) 0.744
Male 24 (80.0) 25 (83.3)
Employment Employed 22 (73.3) 27 (90.0) 0.098
Status Unemployed 8(26.7) 3 (10.0) ’
. Christian 8(26.7) 7 (23.3)
Religion . 0.770
Muslim 22 (73.3) 23 (76.7)
. Married 21 (70.0) 20 (66.7)
Marital Status . 0.786
Single 9 (30.0) 10 (33.3)
Primary 6 (20.0) 5(16.7)
Education Level ~ Secondary 14 (46.7) 12 (40.0) 0.485
Tertiary 10 (33.3) 13 (43.3)

Independent student T-test: p-value < 0.05 considered statistically significant.

regarding sensitivity to pain at 24 hrs, 48 hrs, and 72 hrs after surgery (p < 0.001,
P < 0.001, p < 0.022 respectively) with the lowest pain severity recorded in the
Bupivacaine + Morphine group compared to the Bupivacaine group (Table 2).

Student’s T-Test was used to generate the p-values

The data showed that for the first 24 hours, 6 (20.0%), 21 (70.0%), and 3 (10.0%)
patients experienced mild, moderate, and severe pain respectively among those
who received bupivacaine alone, while 10 (33.3%) and 20 (66.7%) patients expe-
rienced no pain and mild pain among those from the bupivacaine with mor-
phine group. The result showed that after 48 hours, 10 (33.3%) and 20 (66.7%)
patients from the bupivacaine alone group experienced mild and moderate pain
respectively, whereas 24 (80.0%) and 6 (20.0%) patients from the bupivacaine
with morphine group experienced mild and no pain respectively. At 72 hours
after surgery, patients experienced mild to moderate pain with no significant
difference observed among the groups (Table 3).

The results revealed that side effects seen among patients who received bupi-
vacaine and morphine combined were more than that seen among those who
received only bupivacaine for spinal anesthesia. The most occurred side effect
observed among patients was pruritus, 11 (57.8%). Followed by the individual pa-
tient experiencing pruritus, nausea, and vomiting at the same time, 6 (31.60%).
Urine retention observed was 1 (5.26%) (Table 4).

When patients were asked to indicate how satisfied they were with their pain
management, a general impression depicted that, patients who received bupiva-
caine and morphine combined were more satisfied than those who received only
bupivacaine. The data showed significant differences between the groups regard-
ing patient satisfaction (p < 0.001) (Figure 2).
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Table 2. Effect of Bupivacaine with or without morphine for spinal anesthesia.

. . Bupivacaine +
Bupivacaine

Mean + SD

Effects of intervention Morphine P-value

Mean + SD

Duration of spinal anaesthesia (in minutes) 294.75 + 195.532 1004.25 + 310.425 <0.001

Pain severity in 24 hrs after surgery 4.80 £ 1.105 1.90 £ 0.641  <0.001
Pain severity in 48 hrs after surgery 3.00 £0.725 1.70 £ 0.657  <0.001
Pain Severity in 72 hrs after surgery 2.75 £ 1.020 2.00 +£0.973 0.022

Table 3. Comparison of post-op pain severity between the two groups.

Pain severity using Bupivacaine +

Durati Bupi ine N (% P-val
uration NRS upivacaine N (%) Morphine N (%) value
No pain 0 10 (33.3)

Mild 6 (20.0 20 (66.7
24 hrs ' (20.0) (66.7) v<0.001
Moderate 21 (70.0) 0
Severe 3(10.0) 0
No pain 0 6 (20.0)
Mild 10 (33.3 24 (80.0
48 hrs ! (33.3) (80.0) °0.017
Moderate 20 (66.7) 0
Severe 0 0
No pain 0 0
Mild 22 (73.3 25 (83.3.0
72 hrs ! (73.3) (83.3.0) °0.376
Moderate 8 (26.7) 5(16.7)
Severe 0 0

®Pearson Chi-Square used.

Table 4. Comparison of the type of adverse effects experienced between the two groups.

Bupivacaine +

Adverse effects Bupivacaine N (%) Morphine N (%) p-value
Nausea and vomiting 2 (25.0) 0 5<0.001
Headache 2 (25.0) 0
Pruritus only 2 (25.0) 11 (57.8)
Pruritus and Respiratory distress 0 1
Chills 2 (25.0) 0
Pruritus, Nausea, and Vomiting 0 6 (31.60)
Urine retention 0 1(5.26)
Total 8 19

4. Discussion

One of the most common complaints in the post-operative time is pain. The
primary objective of anesthesia is to effectively relieve pain during and after sur-

gical procedures [32]. Postoperative pain management in lower limb orthopedic
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18
16
14
12
10

16

9
4 4
0 . .

Not Satisfied Moderately Satisfied Satisfied
Patients Satisfaction

ON DB OO

B Bupivacaine  m Bupivacaine + Morphine

Figure 2. Comparing satisfaction between the two groups.

surgery can be challenging, therefore effective pain control is essential for op-
timal recovery and rehabilitation. Although intrathecal analgesia with bupiva-
caine has been found to provide effective postoperative pain relief, the addition
of morphine to the mixture may enhance its analgesic efficacy [32]. The study
aimed to explore the analgesic efficacy of the combination of intrathecal bupiva-
caine with morphine in reducing pain and improving postoperative recovery
among patients undergoing lower limb orthopedic surgeries.

Age can be an important determining factor when contemplating intra-
thecal morphine for the management of postoperative pain. Even though the
pain threshold increases with age, after years of research on age-related ef-
fects on pain perception, the only firm evidence found is that aging reduces
pain sensitivity for lower pain intensities [33]. The dose of intrathecal morphine
required for pain relief may vary depending on the patient’s age. Older patients
may require lower doses due to changes in their metabolism and decreased clear-
ance of the drug. In contrast, younger patients may require higher doses due to
their increased metabolic rate and greater sensitivity to the drug [34]. Intrathecal
morphine can also cause side effects such as nausea, vomiting, pruritus, and res-
piratory depression [35] [36]. These side effects can be more common and se-
vere in older patients due to their decreased renal and hepatic function, as well
as a decreased respiratory reserve. Intrathecal morphine may also increase the
risk of certain complications such as urinary retention, delayed respiratory de-
pression, and neurotoxicity [35]. These complications may be more common in
older patients due to the age-related changes in their physiology. Per the given
data in this study, the distribution of cases was comparatively age-wise, without
any significant difference. Age did not have a significant effect on the outcome
of this study.

From the data analysis, there was a significant difference in the duration of
postoperative pain sensation block between the two groups (p-value < 0.001).

Patients from the bupivacaine with morphine group had a longer duration of
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postoperative pain relief compared with those from the bupivacaine alone group.
Similarly, Basnet and his colleagues revealed that the duration of postoperative
analgesia among patients who received intrathecal bupivacaine with morphine
was longer than patients who received only bupivacaine [37]. The result again
confirms Gehling et al. who stated that intrathecal morphine provides effective
analgesia for up to 48 hrs without the need for systemic opioids [38]. The cur-
rent result also agrees with other studies that concluded that adding adjuvants to
local anesthetics improves analgesia duration and better outcomes [39] [40].
This is probably because morphine being hydrophilic doesn’t rapidly diffuse into
non-neuronal tissues such as myelin and epidural fat hence maintaining its con-
centration in the CSF for a longer period giving a longer duration of action with
more analgesic spread beyond the injection point [41].

Post-operative pain severity assessment revealed that almost all respondents
had some level of pain. Our results indicated a significant difference in terms of
sensitivity to pain between the groups. Patients who received bupivacaine alone
after 72 hours still experienced moderate pain while those who received bupiva-
caine and morphine as adjuvant experienced mild to no pain. This evidence,
therefore, suggests that bupivacaine alone is not a better choice for postoperative
pain management. This confirms a similar finding by Shim ez al, (2021) [42].
Ashok et al, 2016 also concluded that postoperative pain is not limited to the
immediate postoperative phase but seems to remain a significant concern in the
later postoperative period [43]. Philip Wagner concluded that 80% of respon-
dents experienced some level of pain after surgery [44]. Barbosa MH et al. (2014)
had a similar result [45]. Meanwhile, a study by Ekin Akmaz et al. (2018) re-
vealed that pain was inadequately perceived by nurses and relatives and could
mislead in the treatment of postoperative pain management [46]. The findings
of our study revealed that the first 48 hrs after surgery is very important for
adequate pain management since it is within this period that most patients expe-
rience severe pain. The side effects experienced by patients in this study were
statistically significant (p-value < 0.001). There were more patients among the
bupivacaine and morphine combined group who experienced side effects like
pruritus, nausea, and vomiting compared to the bupivacaine alone group. This
could be a result of the addition of morphine which commonly results in the
mentioned common side effects. These effects are however mild and could easily
be managed with promethazine without patients being unsatisfied. Those who
received bupivacaine alone experienced headaches and chills. This confirms the
finding by Ezzat et al, 1988, who observed similar side effects [47]. The findings
were again similar to the results gotten from Meco, (2016) [48] where 23% of pa-
tients who received 0.4mg intrathecal morphine with bupivacaine had an epi-
sode of vomiting with 26.9% having pruritus during the first 24 hrs postopera-
tive period. Basnet, (2018) confirmed that 6 out of 100 (6%) respondents had
respiratory depression, pruritus, nausea, and vomiting. Also, in the Shim et al.

study, similar side effects were noticed but nausea and vomiting were marginally
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higher than pruritus. The current result again agrees with Koning et a/ (2019),
who also revealed an increased incidence of pruritus [49].

The major strength was that the study had a relatively long follow-up duration,
which could help to assess the long-term efficacy of the treatment. The analgesic
effect of intrathecal bupivacaine with morphine may wear off after a few hours or
days, so a longer follow-up is essential to determine the duration of the effect.
This study is limited in the sample size in that probably a larger sample size could
have been more explicit with the findings. A small sample size could also increase
the risk of type II errors and reduce the power of the study. The study may have
encountered selection bias in the patients who were enrolled in the study. Because
the study excluded patients who experienced intraoperative problems, as well as
those with respiratory diseases, uncontrolled hypertension, and diabetes, the re-
sults may be affected. The study included patients undergoing different types of
orthopedic surgeries, which could introduce variability in the results. The anal-
gesic efficacy of the treatment may vary depending on the type of surgery, so a
more homogeneous sample would be ideal.

Further studies should be done on the effect of adding different dosages of

morphine to bupivacaine for spinal anesthesia.

5. Conclusions

The distribution of cases was comparatively age-wise, without any significant dif-
ference. Age did not have a significant effect on the outcome of this study. Also,
findings of the study showed that patients from the bupivacaine with morphine
group had a longer duration of postoperative pain relief compared with those
from the bupivacaine alone group. Our results indicated a significant difference
in terms of sensitivity to pain between the groups. Patients who received bupi-
vacaine alone after 72 hours still experienced moderate pain while those who re-
ceived bupivacaine and morphine as adjuvant experienced mild to no pain. Again,
there were more patients among the bupivacaine and morphine combined group
who experienced side effects like pruritus, nausea, and vomiting compared to the
bupivacaine alone group. Those who received bupivacaine alone experienced
headaches and chills.

The findings of this study suggested the use of bupivacaine and morphine com-
bination therapy in anesthesia practice for adequate postoperative pain manage-
ment. Accurate perioperative pain assessment should be incorporated into pain

monitoring.
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