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(QBSTRACT )

Objective: To compare the outcomes of transversus abdominis plane (TAP) block versus local wound infiltration
(LAI)for postoperative analgesiain patients undergoing total abdominal hysterectomy (TAH).

Methods: This randomized controlled trial was conducted at Dr. Ziauddin Hospital & Medical College, Karachi,
Pakistan from December 2023 to May 2024. Female patients aged 18 to 50 years, and scheduled for TAH under
general anesthesia were included. Patients were randomly allocated to the TAP group or the LAl group using
sealed opaque envelopes. The primary outcome was pain score at different time intervals postoperatively. Pain
score measured using the Visual Analogue Scale. Secondary outcomes included total analgesia consumption
within 24 hours.

Results: Of total 100 patients, the median (IQR) age was 50.0 (47.2-55.0) years. At 8 hours postoperatively, the
median pain score was significantly lower in the TAP group 0.0 (0.0-1.0) compared to the LAl group 1.0 (0.0-2.0)
(p-value <0.001). Similarly, at 12 hours, the TAP group reported a median pain score of 2.0 (1.0-2.0), significantly
lower than the LAl group 3.0 (2.0-4.0) (p-value <0.001). At 24 hours, the median pain score remained significantly
lower in the TAP group 50.0 (50.0-70.0) compared to the LAI group 130.0 (120.0-140.0) (p-value <0.001). Total
analgesia consumption was also significantly lower in TAP group as compared to LAl group i.e., 50.0 (50.0-70.0)
vs.130.0(120.0-140.0) (p-value <0.001).

Conclusion: The TAP block provided superior postoperative pain control compared to LAl in patients undergoing
TAH, evidenced by lower pain scores and reduced analgesia consumption.
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INTRODUCTION

Postoperative pain management remains a critical
aspect of patient care following major surgical
procedures, such as total abdominal hysterectomy
(TAH). Effective pain control not only enhances patient
comfort but also facilitates early mobilization, reduces
hospital stay, and prevents the development of chronic
pain syndromes."” In Pakistan, where healthcare
resources are often limited and the burden of
postoperative complications can be significant,
optimizing pain management strategies is particularly
important.”

Traditionally, postoperative analgesia has been

managed using systemic opioids, which, despite their
effectiveness, are associated with a range of adverse
effects including nausea, vomiting, sedation, and
respiratory depression.” These adverse effects can
lead to extended hospital stays and increased
healthcare costs, which are critical considerationsin the
Pakistani healthcare setting.” Therefore, there is a
growing interest in regional anesthesia techniques that
provide effective pain relief with fewer systemic side
effects.

One such technique is the transversus abdominis plane
(TAP) block, which involves the injection of local
anestheticsinto the plane between theinternal oblique
and transversus abdominis muscles. This method has
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been shown to provide effective analgesia for
abdominal surgeries by blocking the sensory nerves of
the anterior abdominal wall.” Several studies have
demonstrated the efficacy of TAP blocks in reducing
postoperative pain and opioid consumption following
abdominal surgeries.”® In contrast, local wound
infiltration (LAI) involves the direct injection of local
anesthetics into the surgical wound, which also
provides pain relief but is often considered less
effectiveinmanaging deep visceral pain.’

Effective postoperative pain control is crucial for
enhancing patient recovery, reducing the length of
hospital stay, and minimizing postoperative
complications. While LAl is acommonly used method, it
may not provide adequate or prolonged pain relief,
leading to increased use of painkillers and associated
side effects. TAP block, by targeting specific nerve
pathways, has shown potential in offering longer
lasting and more effective analgesia. This study aims to
determine which pain management technique provides
superior analgesia, improves patient comfort, and
reduces the need for additional pain medications. By
identifying the most effective pain management
strategy, this study aims to enhance postoperative care
and improve patient outcomes for individuals
undergoing TAH.

METHODS

This randomized controlled trial was conducted in the
Department of Anaesthesia at Dr. Ziauddin Hospital &
Medical College, Karachi, Pakistan from December 2023
to May 2024. Approval for the study was obtained from
the Ethics Committee of Ziauddin University, Karachi,
Pakistan. Informed consent was acquired from all
participants meeting the inclusion criteria.

Patients aged 18 to 50 years, classified as American
Society of Anesthesiologist (ASA) I or I, and scheduled
for TAH under general anesthesia were included.
Exclusion criteria comprised hepatic failure (assessed
through clinical signs, elevated liver enzymes, and
ultrasound findings indicating liver texture loss), renal
failure (GFR < 15), allergies or contraindications to the
study drugs, drug abuse or addiction, and bleeding
tendencies.

OpenEpi software is used for the estimation of sample
size, taking confidence interval 95%, power of the test
80%, margin of error 5%, mean +SD of TAP group (2.1 +
1.2) and LAl group (4.8 #1.5).” The sample size was
estimated to be 8, i.e., 4 in each group. Although the
initial calculation suggested a small sample size, we
included a total of 100 patients, with 50 patients in each

group, to ensure robust analysis. Participants were
randomly allocated to either the TAP block group
(Group A) or the LAI group (Group B) using a sealed
opaque envelope method. Figure 1 provides a
Consolidated Standards of Reporting Trials (CONSORT)
flow diagram of the patient recruitment process. The
surgeries were performed under general anesthesia by
surgeons with at least two years of experience. The TAP
block was administered by an anesthesiologist with at
least two years of experience.

Throughout the surgery and postoperative period,
heart rate, noninvasive blood pressure, and peripheral
oxygen saturation were continuously monitored. Pain
assessments as main outcome was conducted at 8
hours, 12 hours, and 24 hours post-surgery by an
anesthesiologist blinded to group assignments using
the Visual Analogue Scale (VAS). Patients were
instructed on the use of the VAS before surgery. Rescue
analgesia with intravenous tramadol (1.5 mg/kg) was
administered to patients reporting a VAS score of 4 or
above. Total analgesic consumption over the 24-hour
postoperative period was recorded. This information
along with baseline characteristics, including age,
duration of surgery, and comorbid conditions such as
diabetes mellitus and hypertension, wererecorded.
Data entry and statistical analysis were done using the
Statistical Package for the Social Sciences (SPSS)
version 24. The normality of the data was checked
through the Shapiro-Wilk test. The data were not
normally distributed therefore, we applied non-
parametric test. Median (IQR) were calculated for all
the quantitative variables like age, weight, height, BMI,
pain score, and duration of surgery. Relevant
description statistics, percentages and frequencies
were calculated for all the qualitative variables such as
pain levels and comorbidities like diabetes mellitus and
hypertension. Inferential statistics were explored using
the Mann-Whitney U test for quantitative variables
between-group comparison of baseline characteristics
of patients. While for qualitative variables Chi-square
test was applied. The p-value <0.05 was taken as
significant.

RESULTS

Of total 100 patients, the median (IQR) age, weight,
height, and BMI were 50.0 (47.2-55.0) years, 71.5 (68.0-
78.0) kg, 1.5 (1.5-1.58) m, and 29.8 (28.8-32.9) kg/m’
respectively. There were 51 (51.0%) patients who had
BMI <30 kg/m” and 49 (49.0%) patients had BMI more
than 30 kg/m’. Most of the patients had a duration of
surgery >120 minutes, i.e., 66 (66.0%). Comorbidities
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like hypertensionand diabetes mellitus were notedin 51
(51.0%) and 57 (57.0%) patients, respectively. Between
group comparison showed no significant median
differences with age (p-value 0.091), weight (p-value
0.136), and BMI (p-value 0.720). Duration of surgery
more than 20 minutes found significantly higher in TAP
group as compared to LAl group i.e., 39 (59.1%) vs. 27
(40.9%) (p-value 0.011) (Table 1).

Table 2 presents the median pain scores at 8, 12, and 24
hours postoperatively. At 8 hours postoperatively, the
median pain score was significantly lower in the TAP
group 0.0 (0.0-1.0) compared to the LAI group 1.0 (0.0-
2.0) (p-value <0.001). Similarly, at 12 hours, the TAP
group reported a median pain score of 2.0 (1.0-2.0),
significantly lower than the LAI group 3.0 (2.0-4.0) (p-
value <0.001). At 24 hours, the median pain score
remained significantly lower in the TAP group 50.0
(50.0-70.0) compared to the LAl group 130.0 (120.0-
140.0) (p-value <0.001). Total analgesia consumption
was also significantly lower in TAP group as compared
to LAl group i.e., 50.0 (50.0-70.0) vs. 130.0 (120.0-140.0)
(p-value<o.001).

The distribution of pain severity at different time
intervals is illustrated in Figure 2. At 8 hours
postoperatively, majority of the patients experienced
mild painin LAl groupi.e., 34 (68.0%). While, at 12and 24
hours most of the patients experienced mild painin TAP
groupi.e., 49(98.0%)and 42 (84.0%) respectively.

Assessed for Eligibility

(n=100)
.| Excluded
- (n=0)
v
Randomization
Allocation
v v

Allocated to LAI
Group (n=50)

Allocated to TAP
Group (n=50)

Figure 1: CONSORT flow diagram showing recruitment
of patients.
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Figure 2: Pain severity in both groups at different time
intervals
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Table 1: Between group comparison of baseline characteristics of patients undergoing total abdominal

hysterectomy (n=100)

Group

Variables Total TAP (n=50) LAI (n=50) p-value
Age (years) 50.0 (47.2-55.0) 50.0 (46.0-53.0) 52.0 (48.0-60.0) 0.091
<50 52 30 (57.7) 22 (42.3) 0.109"
>50 48 20 (41.7) 28 (58.3) )
Weight (kg) 71.5 (68.0-78.0) 70.5 (68.0-78.0) 74.0 (68.0-80.5) 0.136"
Height (m) 1.5 (1.5-1.58) 1.5 (1.5-1.6) 1.6 (1.5-1.6) 0.003™
BMI (kg/m®) 29.8 (28.8-32.9) 29.8 (28.9-32.7) 30.1(28.6-33.9) 0.720”
<30 51 27 (52.9) 24 (47.1) 0.548"
>30 49 23 (46.9) 26 (53.1) '
Duration of Surgery 130.0 (110.0-140.0) 13.0 (120.0-145.0) 130.0 (100.0-14.0.0) 0.050"
(minutes)
<120 34 11(32.4) 23 (67.6) 0.011"™
>120 66 39 (59.1) 27 (40.9) '
Diabetes Mellitus
Yes 57 28 (49.1) 29 (50.9) .

0.840

No 43 22 (51.2) 21(48.8)
Hypertension
Yes 51 26 (51.0) 25 (49.0) 0.841"
No 49 23 (46.9) 26 (53.1) '

-Quantitative variables described by median (IQR), Categorical variables described by frequencies (percentages)

*p-value < 0.05 (~Mann-Whitney U test and ~Chi-Square test)

BMI: Body mass index, LAI: Local wound infiltration, n: number, TAP: Transversus abdominis plane,|QR: Interquartile range

Table 2: Median comparison of pain score and analgesia consumption in between groups (n=100)

Group
Variables Total TAP LAl p-value
(n=50) (n=50)
Median (IQR) Median (IQR) Median (IQR)
Pain score at 8 hours 1.0 (0.0-1.0) 0.0 (0.0-1.0) 1.0 (0.0-2.0) <0.001"
Pain score at 12 hours 2.0 (2.0-3.0) 2.0 (1.0-2.0) 3.0 (2.0-4.0) <0.001"
Pain score at 24 hours 4.1(2.4-4.8) 2.4 (1.8-3.0) 4.8 (4.7-5.1) <0.001"
Total Analgesia Consumption, *
¢ 130.0 (100.0-140.0)  50.0 (50.0-70.0)  130.0 (120.0-140.0) <0.001

mg

$Analgesia was given to only those patients in whom complain of pain on VAS score was 4 and above during 24 hours of
surgery, there were only 6 patients in TAP block who reported pain on VAS score of 4 and above

*p-value < 0.05 (Mann-Whitney U test)

IQR: Interquartile range, LAI: Local wound infiltration, n: number, TAP: Transversus abdominis plane

DISCUSSION

The present study aimed to compare the efficacy of TAP
block versus LAl for postoperative analgesia in patients
undergoing TAH. Our findings indicate that the TAP
block significantly reduces postoperative pain scores
and analgesia consumption compared to LAI. Our
study found that patients in the TAP block group had
significantly lower mean pain scores at 24 hours post-

surgery compared to the LAI group. This result aligns
with the findings of previous studies,”™ that
demonstrated that TAP blocks provide superior pain
control in patients undergoing laparoscopic surgery.
Additionally, Abdallah et al.” reported that TAP blocks
effectively reduce pain and opioid consumption in
patients undergoing lower abdominal surgeries,
further supporting ourresults.

The significant reduction in total analgesia consump-
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tion in the TAP block group compared to the LAl group
is consistent with the findings of Petersen et al.” Their
review highlighted that TAP blocks can substantially
decrease the need for postoperative opioids, which is
crucial for minimizing opioid-related adverse effects
such as nausea, vomiting, and respiratory depression.”
Our study's findings are particularly relevant in the
context of the Pakistani healthcare setting, where
optimizing pain management strategies is essential due
to resource constraints and the high burden of
postoperative complications.” The effectiveness of TAP
blocks in reducing both pain scores and analgesia
consumption suggests that this technique could be a
valuable addition to postoperative care protocols in
Pakistan, potentially improving patient outcomes and
reducing healthcare costs.

Previous researches have also indicated that TAP blocks
are associated with fewer side effects compared to
systemic opioids, making them a safer alternative for
postoperative pain management.”" The reduced
incidence of opioid-related side effects in our study
supports this conclusion, emphasizing the benefits of
regional anesthesia techniques in enhancing patient
recovery and satisfaction.

In contrast, LAI, while effective in providing pain relief
at the incision site, appears to be less effective in
managing deep visceral pain associated with TAH. It is
reported that while LAl is beneficial for superficial pain
control, its limited reach makes it less effective for more
profound postoperative pain, which aligns with our
findings.”

Given the context of the Pakistani healthcare system,
where resources are often limited, the implementation
of TAP blocks could lead to improved patient outcomes
and reduced healthcare costs. The reduced need for
systemic opioids and their associated side effects
further underscores the potential benefits of adopting
TAP blocks as a standard practice in postoperative pain
management forabdominal surgeries.

This study has several limitations that should be
acknowledged. Firstly, the relatively short follow-up
period of 24 hours post-surgery limits our ability to
assess long-term pain outcomes and the potential
development of chronic pain. Longer follow-up periods
would provide a more comprehensive understanding
of the sustained effectiveness of TAP blocks versus LAI.
Secondly, this study was conducted in a single center,
which may affect the generalizability of the findings.
The specific practices and patient population of Dr.
Ziauddin Hospital, Karachi, may not fully represent
other healthcare settings in Pakistan or internationally.
Thirdly, although we used a randomized controlled trial

design, potential confounding factors such as
variations in surgical techniques and individual pain
thresholds may still influence the results. While
randomization helps to mitigate these issues, residual
confounding cannot be entirely ruled out. Lastly, the
subjective nature of pain assessment using the VAS
could introduce bias. Although VAS is a widely accepted
tool, pain perceptionisinherently subjective and can be
influenced by various psychological and social factors.
Future research should aim to explore the long-term
benefits of TAP blocks and theirimpact on chronic pain
development, as well as conduct multicenter studies to
confirm the generalizability of these findings across
different healthcare settings. Overall, TAP blocks
represent a promising and effective analgesic
technique that can significantly improve the quality of
postoperative care for patients undergoing TAH.

CONCLUSION

Our study demonstrates that TAP block provides
superior postoperative pain control compared to LAl in
patients undergoing TAH. The findings indicate that
patients receiving TAP blocks experience significantly
lower pain scores and reduced analgesia consumption
within the first 24 hours post-surgery.
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