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Abstract

Background: Effective postoperative analgesia following lower abdominal surgery is essential for early
recovery and reducing systemic analgesic requirements. Quadratus lumborum (QL) and transversus abdominis
plane (TAP) blocks are commonly used ultrasound-guided fascial plane blocks for abdominal analgesia.

Aim: To compare the efficacy of ultrasound-guided QL block and TAP block for postoperative analgesia
following lower abdominal surgery.

Materials and Methods: This prospective randomized comparative study included 70 patients undergoing
elective lower abdominal surgery. Patients were randomly allocated into Group QL (n=35) and Group TAP
(n=35). Postoperative Numerical Rating Scale (NRS) pain scores, time to first rescue analgesia, total rescue
analgesic consumption during 24 hours, hemodynamic parameters, and adverse events were recorded. A p-value
<0.05 was considered statistically significant.

Results: Baseline characteristics were comparable between the groups. NRS pain scores were significantly
lower in Group QL at 2, 4, 6, and 12 hours postoperatively. The mean time to first rescue analgesia was
significantly longer in Group QL than Group TAP (11.8 £3.1 vs. 7.2 + 2.5 hours; p<0.001). The 24-hour rescue
analgesic consumption was also significantly lower in Group QL (74.3 £ 30.6 vs. 117.1 + 37.8 mg; p<0.001).
No major block-related complications were observed, and adverse-event rates were comparable between the
groups.

Conclusion: Ultrasound-guided QL block provided more effective and prolonged postoperative analgesia than
TAP block following lower abdominal surgery, with lower pain scores and reduced rescue analgesic
requirements. Both techniques demonstrated a comparable safety profile.

Keywords: Quadratus Lumborum Block; Transversus Abdominis Plane Block; Postoperative Analgesia; Lower
Abdominal Surgery; Regional Anesthesia.
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Introduction

Effective postoperative analgesia is an important
component of perioperative care following lower
abdominal surgery, as inadequate pain control may
delay mobilization, impair respiratory function, and
increase opioid requirements. Ultrasound-guided
fascial plane blocks have increasingly been
incorporated into multimodal analgesic protocols
because of their relative simplicity and opioid-
sparing potential.

The quadratus lumborum (QL) block is a posterior
abdominal wall block in which local anesthetic is
deposited in relation to the quadratus lumborum
muscle, potentially providing both somatic and
visceral analgesia through spread along the
thoracolumbar fascial planes.[1] The transversus
abdominis plane (TAP) block involves deposition
of local anesthetic between the internal oblique and
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transversus abdominis muscles, targeting the nerves
supplying the anterior abdominal wall.[2] It has
been widely used for postoperative analgesia
following abdominal surgical procedures and has
demonstrated reductions in postoperative pain and
analgesic requirements.[3,4] However, its analgesic
effect is predominantly somatic and may be of
limited duration.

The QL block has emerged as an alternative with
the potential for more extensive and prolonged
analgesia. Blanco et al. demonstrated effective
postoperative analgesia with QL block following
cesarean section.[5] Subsequently, a randomized
trial comparing QL and TAP blocks after cesarean
delivery demonstrated improved postoperative
analgesia with QL block.[6] However, further
comparative evidence across lower abdominal
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surgical procedures remains desirable. Therefore,
the present study was undertaken to compare the
efficacy of ultrasound-guided quadratus lumborum
block and transversus abdominis plane block for
postoperative

Materials and Methods

Study design and setting: This prospective,
randomized, comparative study was conducted in
the Department of Anaesthesiology at a tertiary-
care teaching hospital after obtaining approval from
the Institutional Ethics Committee. Written
informed consent was obtained from all
participants before enrolment.

Study Population: A total of 70 adult patients
scheduled for elective lower abdominal surgery
were enrolled and randomly allocated into two
equal groups of 35 patients each:

e Group QL (n=35): received ultrasound-
guided quadratus lumborum block.

e Group TAP (n=35): received ultrasound-
guided transversus abdominis plane block.

Sample size

The sample size was calculated for comparison of
two independent groups using the formula:

2
_ 2(Zay2 + )
mTe
Where Z,,, = 1.96at a 95% confidence level, Zg =

0.84for 80% power, and an anticipated
standardized effect size (d) of approximately 0.68
was considered based on previous comparative
studies.

The calculated sample size was approximately 34
patients per group. Therefore, 35 patients were
included in each group, giving a final sample size
of 70 patients.

Inclusion Criteria: Patients aged 18-65 years, of
either sex, belonging to American Society of
Anesthesiologists (ASA) physical status I or II,
scheduled for elective lower abdominal surgery and
willing to participate were included.

Exclusion Criteria: Patients who refused
participation; had allergy to the study drugs,
infection at the block site, coagulopathy or
anticoagulant therapy, significant hepatic, renal,
cardiac, or neurological disease; chronic opioid
use; pre-existing chronic pain; or inability to
understand the pain scoring system were excluded.

Randomization and Allocation: Patients were
randomly assigned to either Group QL or Group
TAP in a 1:1 ratio using a computer-generated
randomization sequence. Allocation was concealed
using sequentially numbered, opaque, sealed
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envelopes that were opened immediately before
administration of the block.

Anaesthetic Technique: Standard monitoring
consisting of electrocardiography, non-invasive
blood pressure, and pulse oximetry was instituted
after arrival in the operating room. Intravenous
access was secured, and baseline heart rate, blood
pressure, mean arterial pressure, and oxygen
saturation were recorded. All patients received a
standardized anaesthetic technique appropriate for
the planned surgical procedure.

At completion of surgery, the allocated block was
performed under strict aseptic precautions using a
high-frequency  ultrasound probe and an
appropriate block needle.

Quadratus Lumborum Block: Patients allocated
to Group QL were positioned appropriately, and the
abdominal wall muscles were identified
ultrasonographically. The probe was moved
posteriorly until the quadratus lumborum muscle
was visualized. Using an in-plane technique, the
needle was advanced under continuous ultrasound
visualization, and after negative aspiration, 20 mL
of 0.25% bupivacaine was deposited on each side
in the fascial plane adjacent to the quadratus
lumborum muscle.

Transversus Abdominis Plane Block: In Group
TAP, the ultrasound probe was positioned between
the iliac crest and costal margin in the mid-axillary
line. The external oblique, internal oblique, and
transversus abdominis muscles were identified. The
needle was advanced using an in-plane technique
until its tip was positioned between the internal
oblique and transversus abdominis muscles.
Following negative aspiration, 20 mL of 0.25%
bupivacaine was administered on each side.

The total dose of bupivacaine was kept within the
recommended maximum safe dose for each patient.

Postoperative Assessment: Postoperative pain was
evaluated using an 1l-point Numerical Rating
Scale (NRS), where 0 represented no pain and 10
represented the worst imaginable pain. Pain scores
were recorded at 0, 2, 4, 6, 12, and 24 hours
postoperatively, both at rest and, where feasible,
during movement.

Rescue analgesia was administered when the NRS
score was >4. The time from completion of the
block to the first request for rescue analgesia was
recorded as the duration of analgesia. The total
rescue analgesic consumption during the first 24
postoperative hours was also documented. Heart
rate, blood pressure, mean arterial pressure, and
oxygen saturation were monitored during the
postoperative period. Adverse effects including
nausea, vomiting, hypotension, bradycardia, local
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anesthetic systemic toxicity, hematoma, and other
block-related complications were recorded.

Outcome Measures: The primary outcome was the
time to first rescue analgesic requirement.
Secondary outcomes included NRS pain scores at
predefined postoperative intervals, cumulative
rescue analgesic consumption during 24 hours,
hemodynamic parameters, and incidence of adverse
events.

Statistical Analysis: Data were entered into
Microsoft Excel and analyzed using SPSS
software. Continuous variables were expressed as
mean = standard deviation or median with
interquartile  range, as appropriate, while
categorical variables were presented as frequencies
and percentages. Continuous variables between the
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two groups were compared using the independent-
samples t-test or Mann—Whitney U test, depending
on data distribution. Repeated pain scores were
analyzed using an appropriate repeated-measures
analysis. Categorical variables were compared
using the Chi-square test or Fisher's exact test. A p-
value <0.05 was considered statistically significant.

Results

A total of 70 patients undergoing lower abdominal
surgery were included and randomized equally into
Group QL (n=35) and Group TAP (n=35). All
patients completed the study and were included in

the final analysis.

perioperative

between the two groups (p>0.05).

Table 1: Demographic and perioperative characteristics

were

Baseline demographic and
characteristics

comparable

Parameter Group QL (n=35) Group TAP (n=35) p-value
Age (years), mean + SD 41.8+11.2 42.6 £10.7 0.761
Male/Female, n 17/18 16/19 0.811
BMI (kg/m?), mean + SD 247+£3.1 25.1+£33 0.603
ASA T/, n 21/14 20/15 0.808
Duration of surgery (min), mean + SD 91.6 £20.8 942 +£22.1 0.614
Baseline heart rate (beats/min), mean + SD 78.9 £ 8.6 80.1+9.1 0.573
Baseline MAP (mmHg), mean + SD 92.4+7.8 91.7+8.2 0.716

There were no statistically significant differences in age, sex distribution, BMI, ASA physical status, duration of
surgery, or baseline hemodynamic parameters between the groups, indicating adequate comparability at

baseline.

Table 2: Comparison of postoperative NRS pain scores

Postoperative time Group QL (n=35), mean £+ SD Group TAP (n=35), mean £ SD p-value
0 hour 1.11 £ 0.68 1.26 +£0.70 0.367

2 hours 1.37+£0.69 1.74 +£0.78 0.039

4 hours 1.66 £0.76 2.29+0.86 0.002

6 hours 1.94 +£0.80 2.77+£091 <0.001
12 hours 2.43+0.85 3.09+0.92 0.003
24 hours 2.20+0.80 2.46 + 0.85 0.192

Postoperative pain scores were significantly lower in Group QL at 2, 4, 6, and 12 hours compared with Group
TAP. The greatest difference was observed at 6 hours (1.94 £ 0.80 vs. 2.77 = 0.91; p<0.001). By 24 hours, pain
scores were comparable between the groups (p=0.192).

Table 3: Postoperative analgesic outcomes

Outcome Group QL Group TAP p-value
(n=35) (n=35)

Time to first rescue analgesia (hours), mean + SD 11.8 £ 3.1 7225 <0.001

24-hour rescue analgesic consumption (mg)*, mean + SD 74.3 +30.6 117.1 +37.8 <0.001

Patients requiring rescue analgesia within 6 h, n (%) 4114 13 (37.1) 0.012

Patients requiring >2 rescue doses, n (%) 7 (20.0) 17 (48.6) 0.012

Patients requiring no rescue analgesia during 24 h, n (%) 8(22.9) 2(5.7 0.040

*Expressed as the standardized rescue analgesic dose used in the study protocol.

The duration of analgesia was significantly longer
following QL block. The mean time to first rescue
analgesia was 11.8 + 3.1 hours in Group QL
compared with 7.2 + 2.5 hours in Group TAP
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(p<0.001).

Total

24-hour

réscuc

analgesic

consumption was also significantly lower in the QL
group. Fewer patients receiving QL block required
early or multiple rescue analgesic doses.
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Table 4: Postoperative adverse effects and block-related complications

Adverse event Group QL (n=35), n (%) Group TAP (n=35), n (%) p-value
Nausea 3 (8.6) 7 (20.0) 0.171
Vomiting 1(2.9) 4114 0.356
Hypotension 2(5.7) 1(2.9) 1.000
Bradycardia 1(2.9 1(2.9) 1.000
Hematoma at block site 0 0 —
Local anesthetic toxicity 0 0 —

Any adverse event 6(17.1) 11 (31.4) 0.164

The incidence of postoperative adverse effects was
low in both groups. Nausea and vomiting were
numerically less frequent in Group QL, although
the differences were not statistically significant. No
patient developed hematoma or features of local
anesthetic ~ systemic  toxicity.  Postoperative
hemodynamic parameters remained clinically
stable and comparable between the groups.

Discussion

The present study compared ultrasound-guided
quadratus lumborum (QL) block with transversus
abdominis plane (TAP) block for postoperative
analgesia following lower abdominal surgery. The
principal findings were that QL block resulted in
lower postoperative pain scores, a longer duration
of analgesia, and reduced rescue analgesic
consumption compared with TAP block, while both
techniques had a comparable safety profile.

Our findings are consistent with Oksiiz et al., who
compared QL and TAP blocks in children
undergoing lower abdominal surgery and
demonstrated superior and more prolonged
analgesia with the QL block.[7] Similarly, Yousef
reported that QL block provided better
postoperative analgesia than TAP block in patients
undergoing total abdominal hysterectomy, with
lower pain scores and reduced analgesic
requirements.[8]

In the present study, NRS scores were significantly
lower in the QL group at 2, 4, 6, and 12 hours,
although the difference was no longer significant at
24 hours. Verma et al. also demonstrated lower
postoperative pain scores and prolonged analgesia
with QL block compared with TAP block
following cesarean section.[9] Comparable findings
in pediatric lower abdominal surgery were reported
by Ipek et al., supporting the effectiveness of QL
block as part of multimodal postoperative
analgesia.[10]

A particularly important finding was the
significantly longer time to first rescue analgesia
with QL block (11.8 + 3.1 hours) compared with
TAP block (7.2 + 2.5 hours). Deng et al. similarly
demonstrated favorable postoperative analgesic
outcomes with QL block compared with TAP block
following laparoscopic colorectal surgery.[11] The
prolonged effect of QL block may be related to the
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more posterior deposition of local anesthetic and its
spread along the thoracolumbar fascial planes,
potentially producing a broader sensory blockade
than TAP block.

The 24-hour rescue analgesic requirement was also
significantly lower in the QL group. Evidence
synthesized by Jin et al. supports the postoperative
analgesic and opioid-sparing effects of single-
injection QL block across different adult surgical
procedures.[12] Likewise, the systematic review
and meta-analysis by Uppal et al. demonstrated that
QL block can improve postoperative analgesia and
reduce opioid requirements following abdominal
and other surgical procedures.[13]

Liu et al., in a meta-analysis directly comparing QL
and TAP blocks for abdominal surgery, reported
that QL block was associated with improved
postoperative analgesic outcomes, although the
magnitude of benefit varied among studies.[14]
More recent comparative evidence from Roy et al.
in adults undergoing laparoscopic inguinal hernia
repair further supports the use of these fascial plane
blocks for postoperative analgesia, while
highlighting that their relative benefit can vary
according to surgical procedure, block technique,
and analgesic regimen.[15]

Both techniques were well tolerated in the present
study. No major block-related complications or
local anesthetic systemic toxicity occurred, and the
incidence of adverse events was comparable
between groups. The study was limited by its
relatively small sample size, single-centre design,
and follow-up restricted to the first 24
postoperative hours. Furthermore, inclusion of
different types of lower abdominal surgery may
have introduced some  heterogeneity in
postoperative pain intensity. Larger multicentre
studies using standardized surgical procedures and
block techniques would help clarify the magnitude
and duration of benefit associated with QL block.

Conclusion

Ultrasound-guided quadratus lumborum block
provided more effective and  prolonged
postoperative analgesia than transversus abdominis
plane block following lower abdominal surgery.
QL block was associated with lower -early
postoperative pain scores, longer time to first
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rescue analgesia, and reduced 24-hour rescue
analgesic consumption.

Both blocks demonstrated a comparable safety
profile. QL block may therefore be a useful
component of multimodal analgesia for lower
abdominal surgical procedures.
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