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Abstract

Background: Total abdominal hysterectomy remains a common gynecological procedure associated with
substantial postoperative pain. Transversus abdominis plane (TAP) blocks have gained recognition as effective
regional analgesic techniques, yet the comparative efficacy between lateral and posterior approaches remains
inadequately characterized.

Methods: This prospective randomized comparative study enrolled 90 female patients (ASA I-1II, aged 40-75
years) scheduled for elective total abdominal hysterectomy under spinal anesthesia. Participants were randomly
assigned to receive either bilateral lateral TAP block (Group L, n=45) or bilateral posterior TAP block (Group
P, n=45), each using 15 mL of 0.5% levobupivacaine per side. Primary outcomes included pain intensity
measured by Numerical Rating Scale (NRS) at predetermined intervals over 24 hours, analgesia duration, and
rescue analgesic requirements. Patient satisfaction was assessed using a five-point Likert scale.

Results: Pain scores demonstrated comparable values between groups during the initial two postoperative
hours. Subsequently, Group P exhibited significantly lower NRS scores at 4 hours (2.96 + 0.37 vs. 3.33 + 0.64,
p<0.01), 6 hours (3.31 £ 0.93 vs. 3.73 = 1.23, p<0.01), and 12 hours (2.38 + 1.03 vs. 2.91 + 1.04, p=0.016). The
posterior approach demonstrated prolonged analgesia duration (9.44 = 0.50 vs. 8.06 + 1.57 hours, p<0.01) and
reduced rescue analgesic consumption (1.04 £ 0.74 vs. 2.13 + 0.59 doses, p<0.01). Patient satisfaction rates
were notably higher in Group P (93.3% vs. 82.2% satisfied/very satisfied). Hemodynamic stability and adverse
event profiles remained comparable between groups.

Conclusion: The posterior TAP block approach demonstrates superior analgesic efficacy, extended pain relief
duration, decreased opioid requirements, and enhanced patient satisfaction compared to the lateral technique
following abdominal hysterectomy.

Keywords: Transversus Abdominis Plane Block, Postoperative Analgesia, Abdominal Hysterectomy, Regional
Anesthesia, Patient Satisfaction, Levobupivacaine, Ultrasound-Guided Nerve Block.
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Introduction

Total abdominal hysterectomy (TAH) constitutes
one of the most frequently performed major
gynecological surgical procedures globally, with
significant implications for postoperative pain
management [1].  The surgical intervention,
typically involving a lower transverse or midline
incision, generates considerable nociceptive input
from both somatic and visceral sources, resulting in
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substantial patient discomfort during the immediate
postoperative period [2]. Inadequately controlled
acute pain following TAH has been consistently
associated with delayed recovery, prolonged
hospitalization, increased healthcare costs, and
elevated risk of developing persistent postsurgical
pain syndromes [3,4]. The pathophysiology of post-
hysterectomy  pain  encompasses  multiple
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components, including incisional trauma to the
anterior abdominal wall, manipulation of intra-
abdominal viscera, and peritoneal irritation [5]. The
complex sensory innervation of the anterior
abdominal wall, supplied by thoracolumbar spinal
nerves spanning T6 through L1, contributes to the
multidimensional nature of surgical pain [6].
Consequently, effective analgesia necessitates a
comprehensive approach addressing these diverse
nociceptive pathways.

Conventional postoperative pain management has
historically relied upon systemic opioid
administration; however, the well-documented
adverse effects of opioids—including respiratory
depression, excessive sedation, gastrointestinal
dysfunction, and potential for dependency—have
prompted exploration of alternative analgesic
strategies [7]. Contemporary pain management
paradigms increasingly emphasize multimodal
analgesia, incorporating regional anesthetic
techniques to minimize opioid consumption while
optimizing pain control [8].

The transversus abdominis plane (TAP) block,
initially described by Rafi in 2001, has emerged as
a cornerstone regional technique for abdominal
wall analgesia [9]. This approach involves
deposition of local anesthetic within the fascial
plane separating the internal oblique and
transversus abdominis muscles, thereby
interrupting sensory transmission from the anterior
abdominal wall [10]. The integration of ultrasound
guidance has substantially enhanced procedural
accuracy, reduced complication rates, and
improved clinical outcomes [11].

Two principal approaches characterize TAP block
administration: the lateral technique, wherein local
anesthetic is deposited at the midaxillary line
between the costal margin and iliac crest, and the
posterior approach, involving injection along the
posterior axillary line within the triangle of
Petit [12]. Theoretical anatomical considerations
suggest that the posterior approach may intercept
thoracolumbar nerves more proximally, potentially
facilitating broader dermatomal coverage and
prolonged analgesia [13].

A meta-analysis by Abdallah and colleagues
demonstrated that posterior TAP blocks may
provide extended analgesic duration compared to
lateral techniques [14].

Despite accumulating evidence supporting TAP
block efficacy, direct comparative investigations
specifically examining lateral versus posterior
approaches in the TAH population remain limited.

Furthermore, patient-reported outcome measures,
particularly satisfaction assessments, have been
inconsistently evaluated across existing
studies [15]. Therefore, this investigation aimed to
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comprehensively compare postoperative analgesic
efficacy and patient satisfaction between
ultrasound-guided bilateral lateral and posterior
TAP blocks in patients undergoing total abdominal
hysterectomy.

Materials and Methods

Study Design and Ethical Considerations: This
prospective, randomized, single-center comparative
study was conducted at the Department of
Anesthesiology, Shaheed Hasan Khan Mewati
Government Medical College, Nalhar, Nuh, and
Haryana, India. The investigation was initiated
following institutional ethics committee approval
and was conducted over a 12-month period.
Written informed consent was obtained from all
participants prior to enrollment.

Sample Size Determination: Sample size
calculation was performed based on previously
published data examining differences in pain scores
between TAP block approaches. Assuming a
clinically significant mean difference of 1.0 in NRS
scores with a standard deviation of 1.5, utilizing a
two-tailed alpha of 0.05 and statistical power of
80%, the minimum required sample size was
calculated as 40 patients per group. To
accommodate potential attrition, 45 patients were
enrolled in each group, yielding a total study
population of 90 participants.

Participant Selection: Female patients aged 40-75
years, classified as American Society of
Anesthesiologists (ASA) physical status 1 or II,
scheduled  for  elective total  abdominal
hysterectomy under spinal anesthesia were
considered for inclusion. Exclusion criteria
encompassed known hypersensitivity to local
anesthetics,  coagulation  abnormalities  or
concurrent  anticoagulant  therapy, localized
infection at proposed injection sites, chronic opioid
or corticosteroid utilization, body mass index
exceeding 30 kg/m? emergency surgical
procedures, anticipated difficult airway
management, history of seizure disorders or pre-
existing neurological deficits, and significant
pulmonary pathology.

Randomization and Group Allocation: Eligible
participants were randomly assigned to one of two
treatment groups utilizing computer-generated
random numbers with concealed allocation through
sealed opaque envelopes.

Group L (n=45) received bilateral ultrasound-
guided lateral TAP block, while Group P (n=45)
received bilateral ultrasound-guided posterior TAP
block. = The investigator  responsible  for
postoperative  outcome  assessment remained
blinded to group allocation.
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Anesthetic Protocol: All participants received
standardized spinal anesthesia administered at the
L3-L4 intervertebral space using 0.5% hyperbaric
bupivacaine in the sitting position. Continuous
monitoring included electrocardiography, non-
invasive blood pressure measurement, and pulse
oximetry. Upon surgical completion, patients were
transferred to the post-anesthesia care unit, where
TAP blocks were performed within one hour.

TAP Block Technique: Ultrasound-guided blocks
were performed utilizing a portable ultrasound
system equipped with a high-frequency linear array
transducer (6-13 MHz).

For the lateral approach, the transducer was
positioned perpendicular to the abdominal wall at
the midaxillary line, midway between the costal
margin and iliac crest. Following identification of
the three muscular layers, a 21-gauge, 100-mm
block needle was advanced in-plane until
positioned within the fascial plane between the
internal oblique and transversus abdominis
muscles.

For the posterior approach, the transducer was
placed along the posterior axillary line at the level
of the triangle of Petit. The needle was directed
toward the posterior aspect of the transversus
abdominis plane, with local anesthetic deposited at
this anatomical location.

Following negative aspiration, 15 mL of 0.5%
levobupivacaine was administered on each side,
with real-time ultrasonographic confirmation of
appropriate fascial plane spread. The procedure
was performed bilaterally in all participants.

Outcome Assessment: The primary outcome
measures included postoperative pain intensity
assessed using the Numerical Rating Scale (NRS:
0-10) at 1, 2, 4, 6, 8, 12, 16, 20, and 24 hours
following  block  administration.  Secondary
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outcomes encompassed total analgesia duration
(defined as time to first rescue analgesic request),
cumulative rescue analgesic consumption within 24
hours, hemodynamic parameters (heart rate,
systolic and diastolic blood pressure), adverse
events (particularly postoperative nausea and
vomiting), and patient satisfaction evaluated using
a five-point Likert scale (very dissatisfied,
dissatisfied, neutral, satisfied, very satisfied).

Rescue analgesia consisting of intravenous
tramadol (2 mg/kg) was administered when NRS
scores exceeded 4.

Statistical Analysis: Statistical analyses were
performed using SPSS version 26.0. Continuous
variables were expressed as mean + standard
deviation and compared utilizing independent
samples t-test or Mann-Whitney U test based on
distribution characteristics assessed by Shapiro-
Wilk testing.

Categorical variables were presented as frequencies
and percentages, with comparisons performed
using chi-square test or Fisher's exact test as
appropriate. Statistical significance was defined as
p<0.05.

Results

Baseline Demographic and Surgical
Characteristics: All 90 enrolled participants
completed the study protocol. Baseline
demographic  parameters  demonstrated  no
statistically significant differences between groups
(Table 1). Mean age was 39.04 + 7.71 years in
Group L compared to 40.84 + 11.17 years in Group
P (p=0.376). Body weight was comparable between
groups (56.04 + 9.14 kg vs. 57.27 + 8.69 kg,
p=0.517). Surgical duration showed no significant
intergroup variation (66.78 + 19.02 minutes vs.
67.44 £+ 18.76 minutes, p=0.86).

Table 1: Baseline Demographic and Surgical Parameters

Variable Group L (n=45) Group P (n=45) p-value
Age (years) 39.04+7.71 40.84 £11.17 0.376
Weight (kg) 56.04 +9.14 57.27 + 8.69 0.517
ASA Status (I/IT) 28/17 26/19 0.673
Surgical Duration (min) 66.78 +£19.02 67.44 £ 18.76 0.860

Postoperative Pain Scores and Analgesic
Outcomes: Pain scores assessed by NRS
demonstrated comparable values between groups
during the initial postoperative hours (Table 2). At
1 hour, mean NRS was 1.42 + 0.50 in Group L
versus 1.36 + 0.48 in Group P (p=0.552). Similarly,
at 2 hours, scores remained equivalent (1.62 + 0.75
vs. 1.51 £0.51, p=0.411).

From 4 hours onward, Group P demonstrated
significantly lower pain scores.
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At 4 hours, mean NRS was 2.96 + 0.37 in Group P
compared to 3.33 £ 0.64 in Group L (p<0.01).

This significant difference persisted at 6 hours
(3.31 £0.93 vs. 3.73 = 1.23, p<0.01) and 12 hours
(2.38 + 1.03 vs. 291 + 1.04, p=0.016). By 24
hours, pain scores converged between groups.

The posterior approach provided significantly
prolonged analgesia duration (9.44 + 0.50 hours vs.
8.06 = 1.57 hours, p<0.01). Mean rescue analgesic
consumption was substantially reduced in Group P
(1.04 + 0.74 doses vs. 2.13 £ 0.59 doses, p<0.01).
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Notably, 22.2% of Group P participants required no
rescue analgesia within 24 hours, compared to none
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in Group L.

Table 2: Postoperative Pain Scores and Analgesic Requirements

Parameter Group L (n=45) Group P (n=45) p-value
NRS at 2 hours 1.62+£0.75 1.51 £0.51 0411
NRS at 4 hours 3.33£0.64 2.96 £0.37 <0.01
NRS at 6 hours 3.73+£1.23 3.31+£0.93 <0.01
NRS at 12 hours 291 £1.04 2.38£1.03 0.016
NRS at 24 hours 2.24+£0.71 2.51£0.87 0.120
Analgesia Duration (hrs) 8.06 + 1.57 9.44 £0.50 <0.01
Rescue Analgesic Doses 2.13+0.59 1.04+0.74 <0.01
No Rescue Required 0 (0%) 10 (22.2%) <0.01

Hemodynamic Parameters, Adverse Events, and
Patient Satisfaction: Hemodynamic parameters
including heart rate, systolic blood pressure, and
diastolic blood pressure remained stable and
comparable between groups throughout the 24-hour
observation period (p>0.05 at all measured
intervals). Postoperative nausea and vomiting
occurred with similar frequency in both groups
(13.3% in Group L vs. 11.1% in Group P, p=1.0).

No cases of local anesthetic systemic toxicity or
other serious complications were documented.
Patient satisfaction assessment revealed higher
satisfaction rates in Group P (Table 3). Overall,
93.3% of Group P participants reported being
satisfied or very satisfied, compared to 82.2% in
Group L (p=0.13). Very satisfied ratings were
reported by 53.3% in Group P versus 31.1% in
Group L.

Table 3: Adverse Events and Patient Satisfaction

Parameter Group L (n=45) Group P (n=45) p-value
PONV Incidence 6 (13.3%) 5(11.1%) 1.000

Very Satisfied 14 (31.1%) 24 (53.3%) 0.130
Satisfied 23 (51.1%) 18 (40.0%)

Neutral 5(11.1%) 2 (4.4%)

Dissatisfied 3 (6.7%) 1 (2.2%)

Discussion consumption and pain scores up to 48 hours

This investigation demonstrates that the posterior
approach for ultrasound-guided TAP block
provides superior postoperative analgesia compared
to the lateral technique in patients undergoing total
abdominal hysterectomy. The posterior approach
yielded significantly lower pain scores during the
critical 4-12 hour postoperative window, extended
analgesia duration, and substantially reduced rescue
analgesic requirements.

The anatomical basis underlying these observations
relates to the more proximal interception of
thoracolumbar nerve branches achieved with
posterior injection. Jankovic and colleagues
demonstrated that posterior placement enables
blockade of nerves prior to their extensive fascial
plane branching and anastomotic connections [16].
Furthermore, cadaveric investigations by Carney et
al. revealed that the posterior approach facilitates
retrograde local anesthetic spread toward the
paravertebral ~ space, potentially  extending
dermatomal coverage and prolonging analgesic
duration [17]. Our findings corroborate the meta-
analytic conclusions of Abdallah et al., who
examined twelve randomized controlled trials
encompassing 641 patients and determined that
posterior TAP blocks significantly reduced opioid

Fathah et al.

postoperatively [14]. Similarly, Yoshiyama and
colleagues reported lower visual analog scale
scores and decreased supplemental analgesic
requirements with  posterior versus lateral
approaches in laparoscopic gynecologic
surgery [18].

The observed 51% reduction in rescue analgesic
consumption with the posterior technique carries
substantial clinical implications. Reduced opioid
exposure minimizes associated adverse effects
including nausea, sedation, and respiratory
complications, thereby facilitating enhanced
recovery [19]. This aligns with contemporary
enhanced recovery after surgery (ERAS) protocols
emphasizing opioid-sparing multimodal
analgesia [20].

The enhanced patient satisfaction observed in the
posterior group, although not reaching statistical
significance, represents a clinically meaningful
finding. Faiz and colleagues similarly demonstrated
superior satisfaction scores with posterior TAP
blocks in cesarean delivery patients [21]. Effective
pain control influences multiple dimensions of
patient experience, encompassing physical comfort,
psychological well-being, sleep quality, and early
mobilization capability [22].
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Hemodynamic stability was maintained throughout
the observation period in both groups, confirming
the safety profile of both TAP block approaches.
The comparable incidence of postoperative nausea
and vomiting between groups likely reflects the
reduced opioid consumption achieved with
effective regional analgesia [23].

Study limitations include the single-center design
potentially limiting generalizability, the 24-hour
follow-up duration precluding assessment of
longer-term  outcomes, and the inherently
subjective nature of pain and satisfaction reporting.
Additionally, the lack of complete blinding of
block performance, although outcome assessment
was blinded, represents a potential source of bias.

Conclusion

This investigation establishes that the posterior
approach for  ultrasound-guided  bilateral
transversus abdominis plane block provides
superior postoperative analgesia compared to the
lateral technique in patients undergoing total
abdominal hysterectomy. The posterior approach
demonstrates significantly lower pain scores during
the intermediate postoperative period, extended
analgesia duration, substantially reduced rescue
analgesic consumption, and enhanced patient
satisfaction. Both approaches maintain comparable
safety profiles with stable hemodynamics and
equivalent adverse event rates. These findings
support preferential utilization of the posterior TAP
block approach within multimodal analgesic
protocols for lower abdominal surgeries employing
transverse incisions. Implementation of this
technique may optimize postoperative recovery
trajectories while enhancing patient-centered
outcomes in gynecological surgical practice.
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