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Abstract

Background and Aim: Ultrasound guided transversus abdominis plane (TAP) block is a safe,
effective analgesic technique for lower abdominal surgeries .This study is designed to compare
dexamethasone and dexmedetomidine as adjuvants for TAP block in patients undergoing
abdominal hysterectomy under spinal anaesthesia.

Materials and methods: After ethics committee approval and informed written consent
,30 Patients were allocated into 2 groups each by randomized double-blind design using
a computer generated randomization posted for abdominal hysterectomy under spinal
anaesthesia . Group D1 received Inj Bupivacaine 0.25% 20ml + Inj Dexamethasone 4mg + 1ml
normal saline in TAP Block on each side. Group D2 received Inj Bupivacaine 0.25% 20ml +
Dexmedetomidine 25mcg+ 1ml normal saline in TAP Block on each side at the end of surgery
under ultrasound guidance. Assessment parameters included hemodynamic, post operative
VAS score, duration of post operative analgesia, total dose of post operative rescue analgesia
and side effects.

Results: There was no significant difference in Heart rate and Mean arterial blood pressure in
both the groups. In the first 8 hr post operative VAS score was lower in GROUP D1compared to
GROUPD2 (p < 0.05).Duration of post operative analgesia was longer in GROUP D1 compared
to GROUP D2 (p<0.05).Total dose of post operative rescue analgesia consumption in 24hrs
was lower in GROUP DI than in GROUP D2 (p<0.05) . No significant side effects were noted.

Conclusion: Dexamethasone as an adjuvant to bupivacaine in TAP block has prolonged
postoperativeanalgesiaand hasreduced requirement of rescue analgesia than dexmedetomidine
following abdominal hysterectomy under spinal anesthesia.
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Introduction tissue undermining associated with this operation,
it could result in moderate to severe postoperative

Hysterectomy is a frequent surgery performed in ~ pain which affects multiple systems and induces
women, due to the substantial incision and soft-  physiological, immunological, and psychological
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changes.! Successful management of postoperative
pain can have an impact on a patient’s quality of
life. Neuraxial block has many advantages over
general anaesthesia like easier to perform, rapid
onset of action and good muscle relaxation. One
of the main disadvantage is its limited duration of
action and hence lack of postoperative analgesia.

Traditionally NSAIDS (non steroidal anti
inflammatory drugs) or opioids used for post
operative analgesia, however the use of systemic
analgesics is confined for short period of time and
associated with frequent side effects, including
gastrointestinal problems, kidney dysfunction,
nausea and vomiting, and reduced bowel mobility.?

There are different modalities to reduce the
post-operative pain of lower abdominal surgery,
including systemic analgesia with non-steroid
anti-inflammatory drugs (NSAIDs), opioids,
intravenous patient controlled analgesia and
regional analgesic techniques like port-site local
anesthetic infiltration, patient controlled epidural
analgesia, Transversus Abdominis plane block.

Transversus Abdominis Plane* containing
the thoraco-lumbar nerves originating from
T6 to L1 lies between the internal oblique and
transversus abdominis. Dexamethasone, tramadol,
buprenorphine, clonidine, dexmedetomidine have
been used as adjuvants® for transverses abdominis
plane block for postoperative analgesia for lower
abdominal surgeries.

Dexmedetomidine®,  alpha-2(a,)  adrenergic
receptor (AR) agonist has been the focus of interest
due to sedative, analgesic, and haemodymic
stabilizing properties and prolonged postoperative
analgesia with minimal side effects. Site of action
of dexmedetomidine are prejunctional and
postjunctional a, receptors present in the dorsal
horn of the spinal cord. Activation of presynaptic
receptors reduces neurotransmitter release,
whereas postjunctional receptor activation results
in hyperpolarization and reduction of pulse
transmission. It has a relatively high ratio of a,/a,
activity (1620;1) and lack respiratory depression,
making it a safe adjuvant.

Dexamethasone’ is also used as an adjuvant..
Steroid induces vasoconstriction,which decreases
the absorption of local anaesthetic solution.
Alternatively, dexamethasone blocks nociceptive
impulse transmission along unmyelinated
C-fibers through its anti-inflammatory and/or
immunosuppressive effect® After intracellular
uptake, glucocorticoids activate cytoplasmatic
receptors that bind to their response elements

in DNA. Hence decreasing the production of
inflammatory proteins (eg, cyclooxygenase-2,
inducible nitric oxide synthase, cytoplasmatic
phospholipase A2, interleukins, and inflammatory
chemokines) and increasing the production of
anti-inflammatory proteins (lipocortin-1 receptor
antagonist).

This study is designed to compare
dexmedetomidine and dexamethasone as an
adjuvant for Transversus abdominis plane block

after abdominal hysterectomy under spinal
anaesthesia.
Materials and Methods

After approval from the institutional ethical
committee and a written informed consent, a
prospective randomised double blinded study was
conducted in 60 patients , belonging to ASA Classes
IorII ,aged between 18- 60years ,weighing 50-80kg
posted for elective abdominal hysterectomy under
spinal anaesthesia.

Exclusion criteria included patient’s refusal,
allergy to study drug, contraindication to spinal
anesthesia, those who required general anesthesia
for surgery, morbid obesity, or chronic analgesic
user,patients with cardiac dysarrhythmia, patients
using adrenergic receptor blockers, calcium channel
blockers and with height less than 140cm.

Patients were allocated into 2 groups in a
controlled, randomized double-blind design
using a computer generated randomization list
to receive either 20ml of 0.25% bupivacaine with
dexamethasone 4mg (1ml) making total volume of
22ml using normal saline (GROUP D1) or 20ml of
0.25% bupivacaine with dexmedetomidine 25mcg
(0.25ml) making total volume of 22ml using normal
saline (GROUP D2).

All patients were evaluated preoperatively on the
previous day of surgery. Procedure and the use of
visual analogue scale (VAS) for pain was explained
to the patient. Tablet alprazolam 0.5mg was given
night before surgery. On the day of surgery, an
18G intravenous line was secured. On arrival in
the operating room, patient was preloaded with
lactated Ringer’s solution @15ml/kg. Monitors like
automated non invasive blood pressure (NIBP),
pulse oxymetry, an eletrocardiogram was connected
to the patient in operation theatre and base line
parameters like heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP),
mean arterial pressure (MAP) were noted. These
patients did not receive any intravenous analgesics
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or sedatives during the surgery. Under all aseptic
precautions, spinal anesthesia was administered
with 0.5% bupivacaine 2.8ml intrathecally.

After spinal anaesthesia patient was positioned
in supine position and supplemented with oxygen
(4L/min) through face mask and surgery was
allowed to proceed after confirming the attainment
of sensory blockade of T6. Intra operative
monitoring of HR, SBP, DBP, MAP was done
as usual. Intraoperative hypotension i.e systolic
blood pressure (SBP) <90mm of Hg or <20% of the
baseline whichever appeared first was treated with
ephedrine (3mg aliquots) as and when necessary.
Bradycardia was treated with atropine 0.02mg/kg
if heart rate (HR) decreased to <60/ min.

At the end of surgery, TAP block was
administered under ultrasound guidance by in
plane technique using Sonosite Nano Maxx USG
Machine in both the groups with doses as decribed
above. Success of the block was confirmed by the
distribution of local anesthetic as a hypoechoic
enlargement on ultrasonography.

Pain was assessed postoperatively at Ohr (at the
time when patient is shifted to Post anaesthetia care
unit-PACU) 2, 4, 8, 12 and 24 hours using a VAS
score. At any time during post operative period
if the VAS score is equal to or more than 4, rescue
analgesia of tramadol 50mg was administered
intravenouslyand time of administration noted.
The total consumption of rescue analgesia in first
24hr was recorded.Any side effects (nausea or
vomiting) were recorded.

Statistical analysis

Statistical analysis was done using the statistical
software system, SPSS

version 18.0 (SPSS Inc., Chicago, IL, USA).
Student’s t test was used for numerical data .
Categorical data were analyzed by Chi square
test or fisher’s exact test as appropriate. Results
were expressed as mean * standard deviation,
number or percentage (%). Results were considered
statistically significant if P < 0.05.

Pain was assessed post operatively at Ohr (at the
time when patient is shifted to Post anaesthetia care
unit-PACU) 2, 4, 8, 12 and 24 hours using a VAS
score. At any time during post operative period
if the VAS score is equal to or more than 4, rescue
analgesia of tramadol 50mg was administered
intravenouslyand time of administration noted.
The total consumption of rescue analgesia in first
24hr was recorded.Any side effects (nausea or
vomiting) were recorded(Fig. 3)
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Results

The mean age in GROUP D1 was 45.9+4.6 and in
GROUP D2 was 46.2+4.3. The mean body weight
in GROUP D1 was 58.5+6.2 and in GROUP D2 was
59.5+5.3. The demographic data of the patients in
both groups were comparable. (Fig. 1,2)
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Fig.3: VAS Score.

The duration of post operative analgesia was
longer in GROUP D1 than in GROUP D2 (269+79
vs 176+92, p <0.05). The total dose of consumption
of rescue analgesia was lower in GROUP D2 THAN
IN GROUP D1 (86.33 vs 121.67, p < 0.05) .GROUP
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D1 experienced lower post operative pain scores
than GROUP D2 especially in first 8hrs (p < 0.05).
Hemodynamic parameters were comparable
between the two groups. No significant side effects
were noted within the patients.
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Discussion

Abdominal hysterectomy is usually associated with
considerable pain during the postoperative period,
which may affect multiple systems and induce
physiological, immunological, and psychological
changes.

Adequate postoperative analgesia causes
reduction in the postoperative stress response
and postoperative morbidity and in certain types
of surgeries postoperative analgesia does yield
an improved surgical outcome.”™ Other benefits
of effective regional analgesic techniques include
reduced pain intensity, decrease in the incidence of
side effects from analgesics and improved patient
comfort."

TAP block as a regional analgesic technique
for postoperative analgesia is gaining popularity;
it may play a role in major abdominal surgeries.
Adjuvants are used to intensify the quality and
increase the duration of local anesthetics in different
regional block techniques.

A randomised study conducted by G. Niraj, et

al., 2009% on 52 adult patients undergoing open
appendicectomy under general anaesthesia ,a right-
sided ultrasound guided TAP block with 20ml of
bupivacaine 0.5% was given for post operative
analgesia and results were significantly reduced
post operative morphine consumption in the first
24 hour.

Deshpande JP et al.,* studied the analgesic
efficacy of dexamethasone (4mg) added to
ropivacaine in transversus abdominis plane
block for transabdominal hysterectomy under
subarachnoid block. Addition of dexamethasone to
ropivacaine TAP block prolonged the postoperative
analgesia and reduced post operative analgesic
requirement following abdominal hysterectomy
under spinal anesthesia. Corticosteroid induces
analgesic action by their anti inflammatory or
immunosuppressive effects.>'® Analgesic action of
steroid is by modulation of nuclear transcription.'
In addition, steroids potentiate the action of local
anesthetic through modulation of the function
of the K+ channels in excitable cells and also by
vasoconstriction which decreases the absorption
of the drug.”” Corticosteroids are also found to
have analgesic effect due to their systemic effects.'
A recent in vivo animal safety models show no
adverse event levels and potential neuroprotection
and antihyperalgesic effects with clinically
relevant dosing of perineural dexamethasone to
bupivacaine.’® Many studies have recommended
the use of dexamethasone to potentiate analgesia
and anesthesia of local anesthetic agents
administered through various routes.

Dexmedetomidine, a strong and highly selective
a2-adrenoceptor agonist, when added to local
anesthetics, it could enhance the analgesic efficacy
of local anesthetics.

A study conducted by Rai P et al.,*! studied the
effect of addition of dexmedetomidine (0.5mcg/
kg) to ropivacaine (0.25% 20ml) in transversus
abdominis plane block on postoperative pain in
lower segment caesarean section under spinal
anaesthesia. The time for first analgesic dose was
longer in dexmetomidine group. VAS score was
found to be lower in all post-operative points
for the first 6 hrs in dexmedetomidine group.
Hence the authors concluded the addition of
dexmedetomidine to ropivacaine in TAP block
helps achieve better analgesia and decreases the
total dose of analgesics required post-operatively
without any major side-effects.

Another study conducted by Ramya
Parameswari A et al.” to compare the efficacy
of 20ml of bupivacaine (0.25%) with 0.5pg/kg of
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Dexmedetomidine and 20ml Bupivacaine (0.25%)
alone for TAP block for Post-operative Analgesia
in Patients Undergoing Elective Caesarean
Section under spinal anaesthesia. The addition of
dexmedetomidine to bupivacaine in TAP block
prolonged the duration of post operative analgesia.

In our study, post operative analgesia with
the addition of dexamethasone (GROUP D1) or
dexmedetomidine (GROUP D2) to bupivacaine in
TAP block was compared. The average VAS score
in patients who received TAP with dexamethasone
was significantly lower than those who received
dexmedetomidine. Further, the duration of
analgesia was 269 minutes longer in the first group
who received dexamethasone TAP. The total dose
of rescue analgesic requirement was lower in
group D1 compared to GROUP D2. There were no
significant side effects in both the groups.

The limitation of the present study is that the
extent of block under spinal anesthesia could not be
assessed which can be vital in assessing successful
block.

Conclusion

Addition of dexamethasone to bupivacaine in TAP
block prolonged the duration of postoperative
analgesia and reduced the analgesic requirements
compared to addition of dexmedetomidine
following open abdominal hysterectomy without
any major side effects. We recommend the
routine use of a dexamethasone as an adjuvant to
bupivacaine in TAP block as part of multimodal
analgesic regimen after abdominal hysterectomy
to enhance the recovery process and render patient
pain free.
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