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ABSTRACT

Background Effective postoperative analgesia is crucial for reducing postoperative pain, opioid
consumption, complications, and hospital stay in lower abdominal surgeries. Ultrasound-guided
Quadratus Lumborum (QL) block has gained popularity as it provides both somatic and visceral
analgesia. Dexmedetomidine, a selective a.-adrenergic agonist, is used as an adjuvant to local
anesthetics to enhance and prolong analgesic effects. This study compares the efficacy of
bupivacaine alone versus bupivacaine with dexmedetomidine in ultrasound-guided QL block for
postoperative pain relief.

Methods This observational longitudinal study was conducted at Mandya Institute of Medical
Sciences on 62 patients aged 18-60 years, ASA physical status I-1I, undergoing elective lower
abdominal surgeries. Patients were divided into two equal groups (n=31 each): Group A received
20 ml of 0.25% bupivacaine, and Group B received 20 ml of 0.25% bupivacaine with 50 ug
dexmedetomidine. Pain intensity was evaluated using the Visual Analogue Scale (VAS) at
predefined intervals for 30 hours postoperatively. Time to first rescue analgesia and total rescue
analgesic dose were also recorded.

Results Group B demonstrated significantly lower mean postoperative VAS scores compared to
Group A. The mean time to first rescue analgesia was significantly prolonged in Group B (1106.14
+ 137.03 min) compared to Group A (764.22 + 69.72 min) (p < 0.05). Total rescue analgesic
consumption was similar between the groups. No major adverse effects or hemodynamic
instability were observed.
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Conclusion The addition of dexmedetomidine to bupivacaine in ultrasound-guided QL block
provides superior and extended postoperative analgesia compared to plain bupivacaine, with stable
hemodynamics and minimal complications.

Keywords: Quadratus Lumborum Block, Postoperative Analgesia, Lower Abdominal Surgery,
Ultrasound-guided block.

INTRODUCTION

The ultrasound-guided Quadratus Lumborum (QL) block has gained popularity as an effective
component of multimodal analgesia in lower abdominal surgeries, providing both somatic and
visceral pain relief. In this study, we compared the efficacy of plain bupivacaine 0.25% versus
bupivacaine 0.25% with dexmedetomidine as an adjuvant in QL blocks.[!

Patients receiving bupivacaine with dexmedetomidine demonstrated significantly lower
postoperative Visual Analogue Scale (VAS) scores compared to the plain bupivacaine group,
especially in the first 24 hours. These findings are consistent with studies by El-Boghdadly et al.
(2016) and Akerman et al. (2019), who highlighted the extended analgesic effect of QL blocks
when adjuvants are used.[??]

Ultra sound imaging has renewed interest in peripheral nerve block reducing the risk of needle
contact with critical structures. Ultrasound guided Quadratus lumborum (QL) block is a fascial
plane block with local anaesthetic injected between the Quadratus lumborum and the erector spinae
muscles with resultant anaesthesia of the thoracolumbar nerves. The ultra sound guided QL block
is a relatively new regional anaesthetic technique.it provides analgesia by blocking spinal nerves
T6-L1. It can be given in various approaches, posterior, anterior, anterolateral, intramuscular.[“l

The drug spread, dermatome coverage and duration of analgesia may be different in different
approaches. It is relatively easily performed, the block effect lasts 24-48 hours and up till now, no
complications have been describing during or after the block performance.l*! QL Block is safe and
has found its place in multimodal postoperative pain strategy in patients undergoing lower
abdominal surgery. Bupivacaine is potent local anaesthetic from the amide group of local
anaesthetics. Local anaesthetics generally block the generation of the action potential in nerve cells
by increasing threshold for electrical excitation.

Dexmedetomidine is a selective alpha 2 agonist and possesses all the properties of alpha 2
agonist without respiratory depression also it promotes cardiac, neurological stability. It is a
neuraxial adjuvant as it provides stable hemodynamic conditions, good quality of intraoperative
and prolonged postoperative analgesia with minimal side effects.[!

The aim of this study is to assess efficacy of dexmedetomidine as an adjuvant to bupivacaine
in ultrasound guided Quadratus lumborum block for postoperative analgesia in patients undergoing
lower abdominal surgeries.

AIMS AND OBJECTIVES
e To compare the duration of post operative analgesia between bupivacaine 0.25% versus
bupivacaine 0.25% with dexmedetomidine 50ug in ultrasound guided quadratus lumborum
block for lower abdominal surgeries.
To compare the effects of Quadratus lumborum block with respect to
Hemodynamic changes during intraoperative and postoperative.
Time to first rescue analgesic (inj. Paracetamol) request by VAS score.
Total rescue analgesic dose in 24hrs.
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MATERIALS & METHODS
The present  Observational Longitudinal study was conducted in the Department of
Anaesthesiology, Mandya Institute of Medical Science, Mandya for a period of 6 months.

Study Population

Patients aged 18-60 years of American Society of Anesthesiologists (ASA) grade | and II,
undergoing elective Lower abdominal surgeries at Mandya Institute of Medical Sciences and
teaching hospital, Mandya

Sample Size: 31 in each group

Sample size is calculated by using the formula,

The formula n=[2(Z1-0/2+Z1-B)? x (5)?]/ d®> where n = Sample size, Z =Standard normal variable
(1.96 for 95% confidence level).

Z1-o = 1.96 for 95% confidence interval

Z1.5 = 0.84 for 80% power of the test

So, n=2(1.96 +0.84)? (5.64)%/4?

n= 31.24

Calculated sample size was31 in each group and taken sample size as 31 in each group.

Sampling Method: convenience sampling

TOTAL RECRUITMENT (n=62)

Inclusion Criteria

OBSERVED
Patients aged between 18 fo 60 years [n=62

Patients with body mass mdex of less than
30 kg/m?

Patients allerpic to local anaesthetic drags.

Patients with or bleadmg desorders or local

: mfection at needie msertion site.
Patients belonging fo Amencan Society of

Anaesthesiologists Physical Stafus grade I
and II.

Patients with coagulopathy

Duration of surgery more than 2 hours

Patients underpomg  elective  Jower
abdornal surgeries.

Patients willing to give mformed conseat to
participate in the study

ANALYSED
(n=62)

DROP OUT
(n=0)

The
data was recorded using a semi-structured proforma will contain 3 parts.
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1. The first part shall collect the details regarding socio-demographic characteristics like
name, age, sex, etc. who is undergoing lower abdominal surgeries under 18 to 60 years.

2. The second part shall collect the details regarding their baseline pulse rate, systolic and
diastolic blood pressure, mean arterial pressure, SPO2 was recorded.

3. The third part collected the details regarding their VAS, which is a subjective tool that
depends on the patients self — expression. The scale consists of a 10 cm horizontal line.
Patients were asked to make a mark on the line according to their pain intensity that can
range from 0 to 10.

31 patients (Group A) who were given bupivacaine 0.25% in ultrasound guided quadratus
lumborum block in lower abdominal surgeries. 31 patients (Group B)who were given bupivacaine
0.25% with dexmedetomedine 50mcg in ultrasound guided quadratus lumborum block in lower
abdominal surgeries. All the patients were evaluated on the day prior to surgery as a part of routine
preanaesthetic check up. On the day of surgery, using a 18G cannula a peripheral intravenous line
was secured in pre operative room and all the patients were preloaded with 10ml/kg crystalloid
intravenous fluids.

After preloading patient was shifted inside OT and standard ASA monitors was connected and
baseline parameters was noted. Once baseline values were recorded, patient was given
subarachnoid block as standard procedure. The patient was made to sit with legs supported on the
stool. Parts were painted with an alcohol based solution and draped. The interlaminar space at L3-
L4 level was identified and using 23G Quincke spinal needle lumbar puncture was done. After
confirming free and clear flow of CSF spinal drug was given. The ultrasound probe was placed
between the lower coastal margin and the iliac crest in the midaxillary line and in a transverse
plane to view the three abdominal wall muscles;external obligue, internal oblique , and transversus
abdominis muscles. The probe was moved towards the posterior axillary line, until the transversus
abdominal muscles forms its aponeurosis. The aponeurosis was then followed posteriorly until the
QL muscle was seen with its attachment to the transverse process of the L4 vertebral body using
the in-plane approach, the 22G insulated 10cm needle was inserted 1cm away from the probe at
90 degree angle to the skin. The needle was then redirected and advanced until reaching the lumbar
interfascial triangle, at the posterior surface of the quadratus lumborum muscle anterior to middle
TLF. So the penetration of middle TLF provide loss of resistance. Then we injected 0.25%
bupivacaine with dexmedetomidine 50mcg in the facial plane.

All patients were shifted to the post-anesthetic care unit (PACU) for further monitoring,
observation, pain assessment and rescue analgesia. Postoperatively, pain assessment was done
after shifting the patient to PACU (time zero) and thereafter at 1, 2, 6, 12,18,22 and 24,28,30 hours
using Visual analogue score (VAS). The patient ws given rescue analgesic in the form of injection
paracetamol 1g IV if the VAS score was more than 4/10. Any adverse effects were noted and
treated accordingly.

All the patients were shifted to post anaesthetic care unit for further monitoring, observation,
pain assessment and rescue analgesia. Postoperatively, pain assessment was done after shifting the
patient to PACU (time zero) and thereafter at 1, 2, 4,6, 8, 12 and 24 hours using Visual analogue
score (VAS). The patient was given rescue analgesic in the form of injection paracetamol 1g IV if
the VAS score was more than 4/10. Any adverse effects were noted and treated accordingly
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Statistical analysis

The data was entered in to a Microsoft excel spread-sheet using SPSS software. Frequency and
proportion was used for descriptive statistics. Pearson’s correlation coefficient was used to find
the correlation between the variables. P value < 0.05 was considered statistically significant.

RESULTS
VAS score was significantly lower in group which received Bupivacaine and dexmedetomidine
compared to the group which received plain bupivacaine post operatively. Requirement of Rescue
analgesia was earlier in group which received Bupivacaine compared to the group which received
plain bupivacaine and dexmedetomidine compared to group A post operatively.

The dose of rescue analgesia was comparatively equal in both groups. There were no
recorded cases of hypotension or bradycardia in the whole studied group

Group Bupivacaine and Dexmed Group Bupivacaine

Mean VAS I\?Ieanp D MeFa)m b ) P value
Post OP 0 Mins 0 0 0 0 -

Post OP 1 Hr 0.9 0.354 0.38 0.489 |<0.0001

Post OP 2 Hr 0.92 0.277 1.38 0.553 | <0.0001

Post OP 4 Hr 1.03 0.256 1.62 0.489 |<0.0001

Post OP 6 Hr 1.28 0.452 1.84 0.553 | <0.0001

Post OP 8 Hr 1.64 0.484 2.54 0.535 | <0.0001
Post OP 12 Hr 2.56 0.501 3.38 0.662 | <0.0001
Post OP 16 Hr 3.36 .684 1.89 321 |<0.0001
Post OP 20 Hr 2.72 .968 2.21 413 | <0.0001
Post OP 24 Hr 2 0 2.46 0.502 | <0.0001

Table 1: Comparison of VAS Among Both the Groups

The VAS score was 0 at post operative period Omins among both the groups. However the group
which received bupivacaine with added dexmedetomidine showed maximum score of 3.36 at
postoperative period 16" hour denoting the need for first rescue analgesia. Comparitively the group
which received bupivacaine showed maximum score 3.38 at postoperative period 12" hour thereby
denoting the need for rescue analgesia.

1200 1106.14
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764.22

800

600

400

Mean time in mins

200

Group Bupivacaine and Dexmed Group Bupivacaine and Dexa

H MEAN TIME FOR RESCUE ANALGESIA

Graph 1: Mean time for rescue analgesia
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Graph 2: Dose of rescue analgesia

The dose of rescue analgesia in both groups were 1.02 (£0.132) and1.00 (x0.000) There was no
significant difference between two groups

DISCUSSION

In our present study we have used Quadratus Lumborum (QL) block to compare the efficacy of
bupivacaine versus bupivacaine & dexmedetomidine, for postoperative analgesia among patients
who underwent elective lower abdominal surgeries.

The Quadratus Lumborum (QL) block targets the thoracolumbar fascia and nerves
supplying the abdominal wall and visceral structures. The QL muscle lies in the posterior
abdominal wall, extending from the iliac crest to the 12th rib and transverse processes of L1-L4
vertebrae. It is bordered anteriorly by the psoas major, posteriorly by the erector spinae, and
laterally by the transversus abdominis muscle.

These approaches allow spread of the local anesthetic to the thoracolumbar fascia,
paravertebral space, and possibly lumbar plexus, providing somatic and visceral analgesia for
lower abdominal, pelvic, and hip surgeries. Ultrasound guidance is essential for safety and
accuracy.[®

A low-frequency curvilinear probe is placed in the axial or parasagittal orientation near the
posterior axillary line at the level of the anterior superior iliac spine or L2—-L4 vertebrae, depending
on the approach. Identification of the “shamrock sign” — where the transverse process resembles
a stem, with the erector spinae, QL, and psoas muscles as leaves — is key for needle placement in
the transmuscular approach.®!

The ultrasound-guided Quadratus Lumborum (QL) block has gained popularity as an
effective component of multimodal analgesia in lower abdominal surgeries, providing both
somatic and visceral pain relief. In this study, we compared the efficacy of plain bupivacaine
0.25% versus bupivacaine 0.25% with dexmedetomidine as an adjuvant in QL blocks.

Patients receiving bupivacaine with dexmedetomidine demonstrated significantly lower
postoperative Visual Analogue Scale (VAS) scores compared to the plain bupivacaine group,
especially in the first 24 hours. These findings are consistent with studies by EI-Boghdadly et al.
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(2016) and Akerman et al. (2019)!?], who highlighted the extended analgesic effect of QL blocks
when adjuvants are used.

In terms of rescue analgesia, the dexmedetomidine group had a longer duration before the
first analgesic request and reduced total consumption of rescue opioids or non-opioids. The median
time to first rescue dose was significantly prolonged, suggesting a sustained analgesic effect due
to the addition of dexmedetomidine.

Dexmedetomidine’s mechanism - a selective alpha-2 adrenergic agonist - likely enhances
analgesia by inhibiting norepinephrine release, hyperpolarizing nerve tissues, and modulating pain
transmission at both peripheral and central levels. Brummett et al.l’! (2008) also demonstrated its
ability to prolong the effect of local anesthetics via peripheral action when used in nerve blocks.
Hemodynamic parameters remained stable in both groups, although mild sedation and bradycardia
were observed more frequently in the dexmedetomidine group, though not requiring active
intervention — as also seen in Swami et al. (2012).[¢]

Overall, the addition of dexmedetomidine to bupivacaine in QL blocks provided superior
postoperative analgesia, delayed rescue analgesia need, and improved patient comfort without
significant adverse effects.

CONCLUSION

Ultrasound guided Quadratus lumborum block showed efficacy for post operative analgesia was
better when dexmedetomidine with bupivacaine compared to bupivacaine for patients undergoing
elective lower abdominal surgeries.
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