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ABSTRACT

BACKGROUND

Smaller dose of local anaesthetic agent in combination with an adjuvant provides the
desired level of sensory block with adequate analgesia. This study aimed at
evaluating the effect of dexmedetomidine as an adjunct to intrathecal bupivacaine in
patients who underwent transurethral resection of prostate (TURP).

METHODS

A total of one hundred patients of ASA physical status I-III, aged 50 - 70 years
undergoing TURP were enrolled to receive either intrathecal dexmedetomidine 5 pg
+ bupivacaine (0.5 %, 2 mL) (Group D, n = 50) or intrathecal bupivacaine (0.5 %, 2.5
mL) (Group B, n = 50) for subarachnoid block (total volume 2.5 mL in both groups).
The onset time and duration of both sensory and motor block, duration of analgesia,
rescue analgesic requirement, haemodynamic parameters and adverse effects were
recorded.

RESULTS

The mean onset time of sensory (5.00 + 1.85 vs. 10.28 + 1.26 min) and motor blockade
(7.66 = 1.75 vs. 13.98 * 3.24 min) were notably faster in Group D compared to Group
B. (p < 0.05) The mean duration of sensory (65.38 + 6.17 vs. 79.30 + 13.51 min) and
motor blockade (179.50 + 8.63 vs. 362.50 * 53.39 min) were also significantly
prolonged in Group D (p < 0.05). Duration of analgesia was considerably increased in
Group D (320.50 = 32.52 min) in comparison to Group B (223.82 + 30.46 min) (p <
0.05) without significant haemodynamic changes and adverse effects (p > 0.05).

CONCLUSIONS

Intrathecal dexmedetomidine 5 pg as an adjuvant to low dose bupivacaine was found
to be more effective than bupivacaine alone, providing faster onset of both motor and
sensory block with increased duration of analgesia, stable haemodynamics and
minimal side effects.
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BACKGROUND

Subarachnoid Block (SAB) is the most preferred anaesthesia
technique in patients undergoing transurethral resection of
prostate. It helps in early recognition of complications, reduces
blood loss during surgery, eliminates the need of tracheal
intubation and provides postoperative analgesia. Early
ambulation helps in reducing chances of deep vein thrombosis
especially in elderly patients. The management of
postoperative pain remains a major challenge for an
anaesthesiologist particularly in elderly patients despite of
advancement and development of various methods or
techniques including drugs like opioids and newer non-opioid
analgesics, techniques of drug delivery (systemic, regional and
local) and routinely performed minimally invasive surgical
procedures. So, postoperative period is commonly, yet
distressing experience in these patients.!

Hyperbaric bupivacaine 0.5 %, a local anaesthetic, is
commonly used in SAB for TURP. However, postoperative
analgesia remains a concern in SAB as sole local anaesthetic is
associated with comparatively shorter duration of analgesia
and therefore patients demand for early rescue analgesic
postoperatively. Patients undergoing TURP are generally
elderly with various comorbidities. In these patients even
usual doses of bupivacaine may lead to severe haemodynamic
instability which can be detrimental. Sensory block cephalad
to T10 level may mask the clinical signs associated with
bladder perforation and may hamper its early diagnosis and
management. Moreover, because of the limited cardiovascular
and respiratory reserves in older patients undergoing TURP, it
is important to limit the cephalad spread to lessen
haemodynamic changes.2

Various factors like dose, volume and baricity of local
anaesthetic drug, position of the patient, site of injection etc.
affect the height of sensory block following subarachnoid
block. Numerous neuraxial adjuvants like midazolam,
buprenorphine, nalbuphine, fentanyl and a2 agonists have
been used in order to prolong the effect of SAB and enhance
the quality of analgesia while simultaneously reducing the
adverse effects associated with higher dose of local
anaesthetic agent alone. Smaller doses of local anaesthetic in
combination with adjuvants provide the desired level of
sensory block with adequate analgesia.3

Dexmedetomidine, a selective a2-adrenergic agonist with
high degree of specificity for this particular receptor (a2:al,
1620:1), possess hypnotic, anxiolytic, sympatholytic, opioid-
sparing and analgesic properties while providing better
haemodynamic stability.# Due to its unique properties, we
have used it as an additive to intrathecal bupivacaine to
prolong the postoperative analgesia with minimal
haemodynamic changes.

We hypothesised that using dexmedetomidine (5 pg) as an
adjuvant to intrathecal low dose bupivacaine would enhance
the duration of postoperative analgesia with minimal
haemodynamic changes and side effects. So, this randomised
double blinded study was conducted to compare the duration
of analgesia, characteristics of subarachnoid block,
haemodynamic changes and total analgesic requirements,
after administration of intrathecal dexmedetomidine (5 pg)
combined with a low dose of bupivacaine 0.5 % (10 mg) versus
a higher dose (12.5 mg) in elderly patients undergoing TURP.
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METHODS

After Institutional Ethical Committee approval, this
randomised double blinded study was undertaken on one
hundred male patients aged between 50 to 70 years
undergoing TURP belonging to ASA status I-III after taking
written informed consent. Based on a previous study,® the
sample size was calculated to be 40 patients which were
randomly included in each group to demonstrate a power of
0.9 and type 1 error of 0.05. To allow for study error and
attrition, 50 patients were included in each group. The study
population was randomly allocated into two groups (Group B
and Group D) with fifty patients (n = 50) each using computer
generated table of random numbers. (Figure 1) The patients
who did not give consent, sensitive or allergic to study drugs,
patients on o2 adrenergic agonist or antagonist and with
contraindications to subarachnoid block were excluded from
the study.

The study drug solutions were prepared by a resident
anaesthesiologist who was notinvolved in monitoring or study
analysis. Dexmedetomidine (1 mL contains 100 pg / mL) was
diluted with normal saline in a 10 mL syringe (10 pg / mL).
From this, 0.5 mL of dexmedetomidine was drawn with the
help of a 1 mL insulin syringe and added to the 10 mg of
hyperbaric bupivacaine in Group D under all strict aseptic
precautions. The total volume of drug solution in each group
was 2.5 mL. Patients in Group B received intrathecal
bupivacaine 0.5 %, 2.5 mL (12.5 mg) while Group D received
intrathecal bupivacaine 0.5 %, 2.0 mL (10 mg) +
dexmedetomidine 5 pg (0.5 mL).

On arrival of the patient in the operation theatre, the
standard monitoring was applied including arterial Oxygen
Saturation (SpO2), Non-Invasive Blood Pressure (NIBP) and
electrocardiogram (ECG). The baseline parameters i.e. heart
rate (HR), NIBP and SpO: were recorded. An intravenous
cannula of 18 or 20 G was inserted and crystalloid infusion (Inj.
Ringer Lactate 500 mL) was started. Under all strict aseptic
precautions SAB was given using a 25-gauge Quincke spinal
needle at L3 - L4 intervertebral space and study drug (the
resident anaesthesiologist who was performing the block, also
blinded to the study drug and provided with prefilled syringes
of study drugs) was then injected after free flow of
Cerebrospinal Fluid (CSF).

Onset of sensory block was defined as the time from
intrathecal drug injection to the achievement of T1o level by
pin prick method. Duration of sensory block was defined as the
time from commencement of block till two segment regression
from the highest level of sensory blockade.

Motor block was assessed using Modified Bromage scale
(0: No motor block, 1: Inability to raise extended leg; able to
move knees and feet, 2: Inability to raise extended leg and
move knee; able to move feet, 3: Complete motor block of the
lower limbs). Onset of motor block was defined as the time
from intrathecal drug injection to achieving Bromage scale 3.
Duration of motor block was defined as the time from onset of
motor block till complete recovery (Bromage scale 0).6

Assessment of pain was done by using VAS (Visual
Analogue Scale) score which is a standard 10 cm scale (0 - no
pain and 10 - worst possible pain). Duration of analgesia was
defined as the time from giving subarachnoid block to the first
rescue analgesic requirement. Rescue analgesic (tramadol 100
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mg [V) was given when VAS = 4 and the time was noted. VAS
score was recorded postoperatively for 24 hours.”

The various haemodynamic parameters: HR, Systolic
Blood Pressure (SBP), Diastolic Blood Pressure (DBP), Mean
Arterial Pressure (MAP) and SpO: with any side effects or
complications (hypotension, bradycardia, nausea and
vomiting) were observed and recorded. All the patients were
monitored for HR and MAP every 2 min for initial 10 min after
SAB, then every 5 min until 30 min followed by every 15 min
till completion of the surgery.

Hypotension (> 20 % decrease in MAP) was managed with
mephentermine (6 mg) as IV boluses. Bradycardia (HR < 50 /
min) was managed with atropine (0.6 mg) IV stat. Hypoxaemia
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(SpO2 < 92 %) was managed with oxygen supplementation by

oxygen face mask at the rate of 4 - 51/ min.

Statistical Analysis

Statistical analysis was done using SPSS version 20.0 (IBM SPSS
Statistics Inc., Chicago, Illinois, USA). The data were checked for
normality before statistical analysis using Shapiro-Wilk test. The
quantitative parametric data were analysed using t-test while
non-parametric data were analyzed using Mann-Whitney U-test.
Chi-square test and Fisher exact test were used to analyse the
qualitative data. A value of p < 0.05 was considered to be

statistically significant.

Assessed for eligibility
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Figure 1. Consort Flow Diagram

RESULTS

The two groups were similar in terms of demographic profile
like mean age, weight, ASA physical status classification and
duration of surgery. (Table 1). The onset time of sensory block
was significantly earlier in Group D (5.00 + 1.85 min) in
contrast to Group B (10.28 + 1.26 min). The duration of
sensory block was significantly increased in Group D (79.30 *
13.51 min) compared to Group B (65.38 + 6.17 min); (p < 0.05).
(Table 2)
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Group B Group D
Parameters (n=50) (n=50) P Value
Age (years) 59.94 + 6.40 60.80 + 6.80 0.78
Weight (kgs) 64.70 £ 5.70 63.70 +10.02 0.98
ASA (I/11/111) 40/9/1 37/11/2 0.72
Duration of Surgery (min) 23.90 £9.31 22.06 £ 6.25 0.24
Table 1. Demographic Data and Duration of Surgery
in the Two groups
*Data represented as Mean * SD and number
+Group B: Bupivacaine; Group D: Bupivacaine + Dexmedetomidine
+P > 0.05: not significant; Mann-Whitney U-test
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Block Group B Group D
. . P p P Value
Characteristics (min) (n=50) (n=50)
Onset of Sensory Block 10.28+1.26 5.00 +1.85 0.0001
Onset Of Motor Block 13.98 + 3.24 7.66 +1.75 0.0001

65.38 +6.17 79.30 £ 13.51 0.0001
179.50 + 8.63 362.50 + 53.39 0.0001
Duration of Analgesia 223.82 +30.46 320.50 +32.51 0.0001
Table 2. Comparison of Block Characteristics in the Two Groups
*Data represented as Mean * SD
tGroup B- Bupivacaine; Group D- Bupivacaine + Dexmedetomidine
+P < 0.0001, Highly Significant; Mann-Whitney U-test

Duration of Sensory Block
Duration of Motor Block

The mean duration of analgesia was 223.82 + 30.46 min
and 320.50 = 32.51 min in Group B and D respectively which
was also significantly prolonged in Group D (p < 0.05) (Table
2). HR, SBP, DBP, MAP and SpOz were comparable in both
groups noted at different time intervals.(p > 0.05); (Figure 2)
(Figure 3) VAS scores were significantly lower in Group D
when compared to Group B (p < 0.05) (Figure 4) The
requirement of rescue analgesic was significantly lesser in
Group D in comparison to Group B. (Figure 5)
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Figure 2. Comparison of Intraoperative HR in the Two Groups
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Figure 5. Comparison of Rescue Analgesic Requirement
in the Two Groups

Table 3. Comparison of Side Effects in the Two Groups

*Chi square test

120
110
100
90 - = a—
80
70
60
50

40 T T T T T T T T
0 2 4 6 8 10 15 20 25 30 45

Time (in min)

Mean Arterial Pressure (mmHg)
)
o
[=
T
@

Figure 3. Comparison of Intraoperative MAP in the Two Groups
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Hypotension was noted in only one patient in Group B,
which was managed using vasopressors like mephentermine
as [V bolus. Bradycardia was noted in one patient in Group B
and two in Group D which was easily treated with atropine 0.6
mg iv. None of the study patients complained of nausea and
vomiting. No other significant postoperative adverse effects
were observed in two groups. (P > 0.05) (Table 3).

DISCUSSION

Transurethral resection of prostate is a routinely performed
procedure for benign prostatic hyperplasia. The present study
aimed to evaluate the efficacy of using dexmedetomidine as an
adjuvant to intrathecal bupivacaine (particularly in low dose)
in patients who underwent transurethral resection of prostate
for postoperative analgesia while achieving the desired (T10)
level for intraoperative anaesthesia.

A few studies have been undertaken to assess the analgesic
effect of intrathecal dexmedetomidine as an additive to local
anaesthetic in subarachnoid block especially in patients
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undergoing TURP. Moreover, various studies have used
bupivacaine in higher doses. But in elderly patients even usual
doses of bupivacaine may cause severe haemodynamic
instability so it is very important to limit the cephalad spread
to lessen the associated haemodynamic changes. In order to
prevent such complications, dexmedetomidine can be used as
an adjuvant to low dose hyperbaric (0.5 %) bupivacaine to
enhance the postoperative analgesia while achieving adequate
anaesthesia intraoperatively. Although there are several
factors affecting the level of subarachnoid block, but the total
dosage of drug and not the volume, concentration, or site of
injection may be the determining factors.8-10 Therefore, by
decreasing the dose of intrathecal local anaesthetic we can
limit the level of blockade. Most anaesthesiologists are
concerned about that the reduced dose of local anaesthetic
may provide insufficient or partial spinal blockade.

Thus, many trials have undertaken to reduce the effective
dose of intrathecal local anaesthetics while improving the
quality of block simultaneously by using various drugs as
adjuvants like opioids, clonidine etc.11.12 But adjuvants, apart
from enhancing the quality of block, may cause adverse effects
including nausea or vomiting,1213 pruritus,11.1214 hypotension,
bradycardia and undue sedation!516.17 So, a drug is required
which should have properties of providing prolonged duration
of analgesia along with no or minimal haemodynamic changes
and side effects.

Dexmedetomidine mediates its analgesic effects via spinal
a-2 receptors. It has been reported to enhance the quality of
block in terms of prolonged analgesia when used in addition to
local anaesthetic drugs for various blocks like subarachnoid,
epidural and caudal blocks. It can be used in varying doses (3
to 15 pg) as an adjuvant to bupivacaine under SAB. The
prolongation in duration of analgesia seems to be dose
dependent.!8 At our institute, bupivacaine (10 mg) is
commonly used to obtain a block of shorter duration with
faster recovery of motor function in elderly patients
undergoing TURP. Although the results are favourable but we
are more concerned about the enhancement of postoperative
analgesia in these patients.

In our study, dexmedetomidine (5 pg) with bupivacaine
(10 mg) produced similar peak level of sensory blockade in
comparison to the control group but with a faster mean time
to reach the Tio block level and a prolonged duration of
sensory block. Our results were satisfactory regarding
duration of analgesia in comparison with similar study done
by Chattopadhyay et al.5

The primary objective of our study was to observe the
effect of dexmedetomidine on duration of analgesia. The
duration of first rescue analgesic requirement was
significantly prolonged in Group D (320.50 * 32.51 min) in
comparison to Group B (223.82 * 30.46 min). Our study
showed that intrathecal dexmedetomidine leads to
prolongation of sensory blockade, motor blockade and time to
first request of analgesia. The prolonged duration of analgesia
was explained by the action of dexmedetomidine on receptors
present on substantia gelatinosa of the dorsal horn of the
spinal cord which inhibits both the firing of nociceptive
neurons as well as release of the substance P, a nociceptive
neurotransmitter.1® The results of our study are similar to a
study done by Chattopadhyay et al who found that the total
duration of analgesia achieved was 220 = 15.1 min in control
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group and 300 = 25.3 min in dexmedetomidine group.
Similarly, Akhter et al2? found that the time to first analgesic
request was 272.1 + 39.0 min in control group, while this was
339.7 £ 47.4 min in dexmedetomidine group which was also in
concordance with the results of our study.

The onset of sensory block was found to be significantly
earlier in dexmedetomidine group in our study. The results
were comparable with those of Chattopadhyay et al in which
effect of 7.5 mg of 0.5 % hyperbaric bupivacaine hydrochloride
was compared with 3 pg of dexmedetomidine hydrochloride
combined with 6 mg of 0.5 % hyperbaric bupivacaine
hydrochloride who found a duration of 12.7 # 3.9 min in
control group and 10.7 * 3.5 min in dexmedetomidine group.
This finding could be attributed due to higher concentration of
bupivacaine (10 mg) and dexmedetomidine (5 pg) used in our
study in order to attain an early and adequate level of
anaesthesia.

In this study, we have observed that the duration of
sensory block was notably prolonged in Group D. Our results
coincide with Kaur N et al2! Similarly, the time of
commencement of motor block was significantly faster in
Group D. The results of our study were comparable with those
of Al Mustafa et al22 who found a significantly faster onset of
motor block in intrathecal Group D5 (13.0 # 3.4 min) and in
Group D10 (10.4 * 3.4 min) as compared to control group
(18.0 + 3.3 min).

In our study, there was no intraoperative need for rescue
analgesia as was seen in study done by Chattopadhyay et al
where seven patients out of sixty required fentanyl (100 pg).
The duration for first rescue analgesic requirement was longer
in the Group D which coincides with the study done by Al
Mustafa et al who found that the time for providing first rescue
analgesia was significantly prolonged in dexmedetomidine
groups (246.4 + 25.7 min in D5 group and 302.9 * 36.7 min in
D10 group). Postoperative rescue analgesic demand was
notably lesser in dexmedetomidine group in 24 hours.

There were some limitations in our study. A fixed dose of
dexmedetomidine (5 pg) was used in our study and there was
undesirable prolongation of motor blockade. The height of
patients was not considered in our study which also affects the
intrathecal dose requirement of local anaesthetics. We have
not done follow up for sedation or any signs of neurotoxicity
due to dexmedetomidine perioperatively. Also VAS score used
to assess the pain intensity in our study was subjected to pain
tolerance and psychological condition of a patient.

CONCLUSIONS

Intrathecal dexmedetomidine (5 pg) can be effectively used as
an adjuvant to low dose bupivacaine (10 mg) as it provides
faster onset of both sensory and motor block, prolonged
duration of analgesia with stable haemodynamics, and
minimal side effects, in elderly patients undergoing
transurethral resection of prostate.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.

Financial or other competing interests: None.

Disclosure forms provided by the authors are available with the full
text of this article at jemds.com.
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