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Abstract

We conducted this trial to study the effects of adding dexmedetomidine to ropivacaine for transversus
abdominis plane (TAP) block. Sixty patients scheduled to undergo elective hernia repair with spinal
anaesthesia as primary anaesthetic technique were divided into 2 groups. Group R (n=30) received 20 ml
of 0.5% ropivacaine and 2 ml normal saline while Group RD (n=30) received additional 0.5ug/kg
dexmedetomidine. Group RD had significantly less postoperative visual analogue score, longer duration
of analgesia and needed less analgesics. We conclude that adding dexmedetomidine to ropivacaine for
TAP block improves the duration of postoperative analgesia and reduces the postoperative pain and
analgesic requirements when compared to ropivacaine alone. However, more studies are needed to study
the side effects of dexmedetomidine when used as an adjuvant drug in TAP block.

Keywords-TAP block, Transversus abdominis plane block, Dexmedetomidine, Ropivacaine, Hernia

repair, Ultrasound

Introduction which a local anaesthetic is injected between
Transversus abdominis plane (TAP) block is a internal oblique and transversus abdominis
commonly used regional anaesthesia technique in muscles through the lumbar triangle of Petit to

Dr Rati Prabha et al IMSCR Volume 3 Issue 2 February 2015 Page 4550



mailto:ramanrajesh83@gmail.com

anaesthetize the nerves supplying anterior
abdominal wall.®! TAP block significantly
reduces the post-operative pain and reduces
analgesic requirements in patients undergoing
abdominal surgery. It has proven to be an
effective analgesic technique in various abdominal
surgeries such as large bowel resection, open
appendectomy,  nephrectomy,  prostatectomy,
hernia repair, laparoscopic cholecystectomy,
plastic surgery, paediatric surgery and caesarean
section.[> 414

However the duration of analgesia offered by this
block is limited by duration of action of the local
anaesthetic used for the block. Duration of
analgesia of peripheral nerve block can be
prolonged by adding various adjuvants to the local
anaesthetic. Dexmedetomidine is a relatively
selective ap agonist which prolongs the duration
of analgesia provided by bupivacaine based TAP
block in patients undergoing abdominal
hysterectomy.[**!

We devised this trial to study the effects of adding
dexmedetomidine to ropivacaine for TAP block
on post-operative analgesia in patients undergoing

inguinal hernia repair.

Materials and Methods

This prospective, randomised, controlled, double
blind study was carried out after obtaining
approval of institutional ethical committee.
Patients scheduled for elective repair of unilateral
inguinal hernia with spinal anaesthesia as primary
anaesthesia technique, belonging to ASA physical
status I or Il and 18 to 60 years of age were

included in this study. Exclusion criteria were-

refusal to give consent, allergy to study
medications, valvular heart disease, coagulopathy,
renal or hepatic disease and local infection of drug
injection site.

Patients were randomly divided into two groups
using sealed envelope technique. Patients in
Group R received TAP block with a drug solution
containing 20 ml of 0.5% ropivacaine and 2 ml of
normal saline. Patients in Group RD received
TAP block with a drug solution containing 20 ml
of 0.5%

dexmedetomidine to which normal saline was

ropivacaine and 0.5 pg/kg

added to achieve a final drug volume of 22 ml.
The drug solution was prepared by an anaesthesia
technician in identical syringes who did not take
part in any other aspects of study. The patients,
the anaesthesiologist performing the TAP block
and the anaesthesiologist recording the data and
managing the patient were unaware of the group
allocation of the patients.

Written informed consent was taken and patients
were explained about visual analogue scale (VAS)
and TAP block preoperatively. After arrival of
patients in the operation theatre, monitors (pulse
oximeter, automated non-invasive blood pressure,
and electrocardiogram) were applied, intravenous
access was secured and patients were given
intravenous 0.03 mg/kg of midazolam. Patients
were preloaded with 15 ml/kg of Lactated
Ringer’s solution over 15 minutes.

Spinal anaesthesia was administered with patients
in sitting position with a 25 G pencil point spinal
needle. Taking aseptic precautions, midline spinal
puncture was done at Ls-L4 vertebral interspace
(at L,-L3 interspace, if not possible at Ls-L,) and

Dr Rati Prabha et al IMSCR Volume 3 Issue 2 February 2015

Page 4551




125 mg hyperbaric 0.5% bupivacaine was
injected in the intrathecal space. Patients were
immediately positioned in supine position after
completion of intrathecal drug injection. Surgery
was allowed to start after achieving Ty sensory
level block. After completion of surgery, all TAP
blocks were administered using Sonosite
Micromaxx (Bothell, WA, USA) ultrasound
machine and linear 6-13 MHz ultrasound
transducer by same anaesthesiologist taking
aseptic precautions. With patients in supine
position, ultrasound transducer was initially
placed on patient’s anterior abdominal wall with
medial end of the transducer just lateral to
umbilicus which enabled visualization of rectus
abdominis muscle. Then, the transducer was slid
laterally between patient’s iliac crest and
subcostal margin. The transducer was further
manipulated to obtain a clear image of external
oblique, internal oblique and transversus
abdominis muscles. A 22G, 100 mm block needle
(SonoPlex Stim, Pajunk, Geisingen, Germany)
was inserted in anterior to posterior direction in
plane with the ultrasound transducer till needle tip
was between internal oblique and transversus
abdominis muscles. After desired position of
needle tip was achieved, the drug solution was
injected with intermittent aspiration while
visualizing the correct spread of drug solution
between the two muscle layers.

Patients were assessed for intensity of pain using
VAS at 2, 4, 6, 8, 12, 18 and 24 hours after
administration of TAP block. Intravenous
paracetamol (1 gram) was given when demanded
by the patients. If a patient demanded another

dose of analgesic before 6 hours had elapsed since
the last paracetamol dose, intravenous tramadol (1
mg/kg) was given as rescue analgesic. Duration of
analgesia was defined as duration between
completion of drug injection for TAP block and
demand of first analgesic dose. Side effects like
bradycardia (pulse rate<50 beats per minute),
hypotension (systolic blood pressure<90 mm Hg),
post-operative nausea and vomiting, and excessive
sedation (Ramsay sedation score>3) for first 24
hours were recorded.™ Any other side effects
were also recorded.

For type | error of 0.05 and power of 0.8, 28
patients per group were required for detecting a
difference of 30 minutes in duration of analgesia
with standard deviation of 40 minutes. We
included 30 patients in each group to minimize
any effect of data loss. This sample size was also
able to detect a difference of 1 cm with a standard
deviation of 1.3 cm in VAS. Normally distributed
numerical data were analysed using Student’s t-
test. Skewed data were analysed using Mann—
Whitney U-test. Categorical data were compared
using x* test. P value < 0.05 was considered
significant with two-sided tests used for all
experimental outcomes. Data is being expressed
as mean * standard deviation (SD), median
(range) or number (percentage) as appropriate.
Statistical analysis was performed using SPSS
software for Windows (version 22, IBM Corp,
New York).

Results
A total of 60 patients were recruited in the study

with 30 patients in each group. No patient was
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excluded after entry in the study and data from all
the patients were analysed. Demographic
characteristics and duration of surgery were
comparable in both the groups (Table 1). Only
male patients could be included in this study as
only male patients were scheduled for surgery
during the study period. Post-operative VAS was
significantly less in Group RD as compared to
Group R at all the time points except at 2 hours
(Table 2). Duration of analgesia was statistically
greater in Group RD as compared to Group R
(p<0.001). Total analgesic consumption was
significantly less in Group RD as compared to
Group R (Table 3). No patient in either group
needed tramadol.

Patients experienced bradycardia, postoperative
nausea and vomiting and sedation only as their
side effects. Incidence of these side effects were

statistically similar in both the groups (Table 4).

Discussion

In this study we added dexmedetomidine to
ropivacaine for TAP block and studied its effects
on duration and quality of analgesia in patients
undergoing inguinal hernia repair. We observed
that dexmedetomidine prolonged the duration of
analgesia, reduced postoperative pain scores and
reduced postoperative analgesic consumption.
There was no difference in side effects between
the two groups.

Control of post-operative pain is an essential
component of perioperative patient management
and failure to achieve adequate pain relief can
result in a number of negative implications

ranging from patient dissatisfaction, respiratory

and cardiovascular compromise, delay in patient
mobilization and discharge from hospital, venous
thromboembolism,  progression to  chronic
pain.*! TAP block is particularly effective in
reducing  post-operative  pain in  patients
undergoing lower abdominal surgery. Its main
advantages are relative simplicity, opioid sparing
effect, hemodynamic stability and low risk of
complications. Its duration and analgesic efficacy
can be prolonged by adding adjuvant drugs like
adrenaline, ketamine or o, agonists like clonidine
and dexmedetomidine.[6*°!

Studies have shown that perineural administration
of dexmedetomidine potentiates the neural block

.15 Exact

produced by local anaesthetic
mechanism by which dexmedetomidine and other
ap agonists potentiate local anaesthetics is not well
understood. The effect of a, agonists may be due
to spinal, supraspinal or peripheral mechanisms.
At spinal level, ay agonists inhibit pain by
inhibiting release of substance P in the nociceptive
pathway at level of the dorsal root neurons.!t”!
At supraspinal level, o, agonists produce
analgesia by activating op-adrenoreceptors in
locus coeruleus.™ Local vasoconstrictive effects
of dexmedetomidine due to oy agonism may
prolong the duration of analgesia by reducing
systemic absorption of local anaesthetic from
effect site.l%

Almarakbi et al studied effects of adding
dexmedetomidine to bupivacaine in TAP block
for pain relief in patients undergoing abdominal
hysterectomy using general anaesthesia as primary
anaesthetic technique.™™ The main observations

of their study were prolongation of duration of
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analgesia, reduction in postoperative analgesic
consumption and lower pain scores in patients
receiving dexmedetomidine in addition to
bupivacaine. Findings of our study (prolonged
duration of analgesia, reduced postoperative pain
scores and reduced postoperative analgesic
consumption due to dexmedetomidine) are
consistent with the findings of Almarakbi et al.

However, Almarakbi et al found significantly
lower heart rate without any hemodynamic
instability in patients receiving dexmedetomidine.
This differs from our study as we did not find any
difference in incidence of bradycardia. Our study
was not adequately powered to detect these
differences. This is one of the limitations of our
study. Other limitation is that our study consisted

of only male subjects. Hence, the findings of our

study may not be extrapolated to female

population.

Conclusions

We conclude that adding dexmedetomidine to
ropivacaine in TAP block prolongs duration of
postoperative analgesia, reduces pain intensity and
reduces analgesic consumption in patients
undergoing elective inguinal hernia repair.
However, its widespread use may be advised after
more sufficiently powered studies are conducted
regarding its side effects.

Tablel: Comparison of baseline and demographic characteristics

Group R Group RD p-value
(n=30) (n=30)

Age (Years) 38.93+£12.30 39.90£12.17 0.761

Weight (Kg) 63.67+9.72 65.43+9.92 0.489

Height (Cm) 162.83+£11.30 161.30+£12.01 0.612
ASA I/l

18(60%)/12(40%) | 21(70%)/9(30%) |  0.417

Sex (F/M) 0(0%)/30(100%) | 0(0%)/30(100%) NA

Duration of surgery 67.33+15.83 61.50+17.26 0.178

(minutes)

Values are expressed as mean+SD and numbers (percentage).
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Table 2: Comparison of VAS at different time points

Time Group R | Group RD p-value
(n=30) (n=30)

2 Hour 1(0-2) 1(0-2) 0.733
4 Hour 3(1-5) 2(1-4) 0.001*
6 Hour 5(2-5) 2(1-4) <0.001*
8 Hour 5(2-5) 2(2-5) <0.001*
12 Hour 5(2-5) 2(1-5) <0.001*
18 Hour 5(3-5) 2(1-5) <0.001*
24 Hour 5(2-5) 2(1-5) <0.001*

Values are expressed as median (range), * denotes statistical significance

Table 3: Comparison of duration of analgesia and total paracetamol consumption

Group R | Group RD p-value
(n=30) (n=30)

Duration of analgesia (Minutes) 219.00+ 555.07+ <0.001*
27.31 120.22

Paracetamol consumption (mg) 1966.67+ | 1266.67% <0.001*
850.29 449.78

Table 4: Incidence of side effects

Values are expressed as mean=SD. * denotes statistical significance

Group R | Group RD p-value
(n=30) (n=30)
Sedation 2(6.67%) | 1(3.33%) 0.554
Bradycardia | 1(3.33%) | 2(6.67%) 0.554
PONV 3(10%) | 6(20%) 0.278
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