Original Article

Address for correspondence:
Dr. Pranjali Kurhekar,

C-41, Casa Grande Aldea,
Bharthiar Nagar Main

Road, Thoraipakkam.

Chennai - 600 097,

Tamil Nadu, India.

E-mail: pranjalikurhekar@
gmail.com

Access this article online

Website: www.ijaweb.org

DOI: 10.4103/0019-5049.183387

Quick response code

Comparative evaluation of intrathecal morphine and
intrathecal dexmedetomidine in patients undergoing
gynaecological surgeries under spinal anaesthesia:
A prospective randomised double blind study

Pranjali Kurhekar, S Madan Kumar, D Sampath
Department of Anaesthesia, Madha Medical College and Research Institute, Kovur, Chennai,
Tamil Nadu, India

ABSTRACT

Background and Aims: Inrathecal opioids like morphine added to local anaesthetic agents
have been found to be effective in achieving prolonged post-operative analgesia. Intrathecal
dexmedetomidine may be devoid of undesirable side effects related to morphine and hence, this
study was designed to evaluate analgesic efficacy, haemodynamic stability and adverse effects
of both these adjuvants in patients undergoing gynaecological surgeries. Methods: This was a
prospective, randomised, double blind study involving 25 patients in each group. Group M received
15 mg of 0.5% hyperbaric bupivacaine with 250 ug of morphine while Group D received 15 mg
of 0.5% hyperbaric bupivacaine with 2.5 ng of dexmedetomidine. Characteristics of spinal block,
time for first rescue analgesic and total dose of rescue analgesics were noted. Vital parameters
and adverse effects were noted perioperatively. Data analysis was done with independent two
sample t-test and Mann—Whitney U test. Results: Time for first rescue analgesic (P = 0.056)
and total analgesic demand were similar in both groups. Duration of sensory (P = 0.001) and
motor (P = 000) block was significantly higher in dexmedetomidine group. ltching was noticed
in 36% and nausea in 52% of patients in the morphine group, either of which was not seen in
dexmedetomidine group. Conclusion: Intrathecal dexmedetomidine produces prolonged motor
and sensory blockade without undesirable side effects but intraoperative hypotension was more
frequent in dexmedetomidine group.
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spinal anaesthesia

INTRODUCTION

anaesthetic agents. Intrathecal opioids are considered
the gold standard in the treatment of post-operative

Postoperative pain management is one of the main
challenges for anaesthesiologists and even with the
help of multimodal analgesia techniques, patients
still remain undertreated. Since no single modality
for the post-operative pain relief has proven to be
effective without side effects, we continue to explore
modern strategies with new drug combinations.?
The addition of different adjuvants intrathecally is
an attractive analgesic strategy due to simple and
quick technique with low risk of failure and infection.
Anaesthesiologists have added multiple adjuvant
drugs such as epinephrine, opioids, o, adrenergic
receptor (AR) agonists and many others to local

pain with morphine adjudged as the most effective
due to its potent and prolonged effect. However, over
the years, it is losing popularity due to dose dependent
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side effects such as pruritus, nausea, vomiting and the
most feared risk of delayed respiratory depression.?!
Hence, the search for an agent which can provide potent
post-operative analgesia as comparable to morphine
without its side effects still continues.

Dexmedetomidine is a highly selective o, AR agonist
which possesses sedative, analgesic and sympatholytic
properties and gives prolonged analgesia when
used intrathecally without respiratory depression.!
Intrathecal dexmedetomidine has been found to be
ten times more potent analgesic and anaesthetic as
compared to intrathecal clonidine and five times
more potent than opioids like intrathecal fentanyl.">®!
Intrathecal morphine when compared to intrathecal
o, AR agonist, clonidine proved to be better
post-operative analgesic with significantly less rescue
analgesic consumption, but the duration of spinal
block was more with clonidine than morphine.” The
data comparing the efficacy of intrathecal morphine
with intrathecal dexmedetomidine is not available.
In this study, we decided to compare intrathecal
morphine with intrathecal dexmedetomidine as an
adjuvant to hyperbaric bupivacaine in gynaecological
surgeries.

The primary aim of the study was to compare analgesic
efficacy of these two adjuvants while secondary aim
was to compare adverse effects, characteristics of
spinal block and peri-operative vital parameters.

METHODS

After obtaining institutional ethical committee
approval, fifty patients between 18 to 65 years of
age, posted for elective gynaecological surgeries
under subarachnoid block with hyperbaric 0.5%
bupivacaine, were recruited. This was prospective,
double blind study conducted between January 2014
to April 2015. Informed consent, written in their own
language was obtained from all the patients. Patients
with American Society of Anesthesiologists physical
status grade IIT and above, acute or chronic respiratory
disease, cognitive or psychiatric disturbances,
hypertension or other cardiovascular abnormalities
were excluded from the study. Patients were randomly
allocated to two groups by computer generated list.
Group M received 3 ml of 0.5% hyperbaric bupivacaine
with 250 pg of preservative free morphine. Group D
received 3 mL of 0.5% hyperbaric bupivacaine with
2.5 ug of dexmedetomidine.
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Patients did not receive any premedication. All the
patients were preloaded with 10 mL/kg of lactated
Ringer’s solution through 18 gauge intravenous (IV)
cannula and monitored with electrocardiography,
pulse oximetry (SpO,) and non invasive blood
pressure (NIBP).

Under all aseptic precautions, subarachnoid block was
administered in right lateral position with 26 gauge
QuinckeneedleatL,-L /L,-L,spaceby midlineapproach.
Both the groups received 3 ml 0.5% hyperbaric
bupivacaine in 5 ml syringes. For Group M, 1 unit of
morphine from 40 units insulin syringe (250 ug) was
added to syringe containing bupivacaine. For Group D,
1 unit of dexmedetomidine (2.5 pg) from 40 units
insulin syringe was added to syringe containing
bupivacaine. Both the operator and the investigator
were blinded about the drug, which was prepared by
an independent investigator. Immediately after giving
injection patients were turned to supine position.
The completion of injection was taken as time zero of
induction of anaesthesia.

Sensory level was monitored every 2 min for initial
30 min using pin prick method with 24 gauge
hypodermic needle. Time for onset of analgesia,
time to achieve sensory level of T, was noted. The
highest sensory level achieved and times taken to
achieve that were noted. After initial 30 min, sensory
level was monitored every 15 min till end of surgery.
Motor blockade was assessed using modified Bromage
scalel®’;Grade 0 - No weakness, full power, Grade 1 - Can
flex knees but cannot raise legs, Grade 2 - Only foot
movements, Grade 3 - Complete paralysis. Time taken
for onset of motor block and to achieve Bromage 3 was
noted.

Heart rate (HR), systolic blood pressure, diastolic
blood pressure, oxygen saturation (SpO,) and
sedation score were monitored every 5 min for
initial 30 min and later on every 15 min till the
end of surgery. Hypotension was defined as fall
in BP of more than 30% from baseline value and
was treated with incremental doses of injection
ephedrine and IV crystalloids. Bradycardia was
defined as HR <60/min and was treated with
injection atropine. Sedation score was assessed as
per modified Ramsay sedation score;”! 1 — agitated,
2 — anxious but alert, 3 — drowsy but responding
to commands, 4 - responds on glabellar tap,
5 — responds to deep, painful stimuli.
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Duration of surgery was noted. Post-operatively, time
for regression to S, dermatome was noted by pin prick
with 24 gauge hypodermic needle on posteromedial
aspect of thigh. Time to reach Bromage grade 0 was
noted. All the patients were monitored for presence
of nausea/vomiting, pruritus, sedation, signs of
respiratory depression (respiratory rate/min and SpO,),
HR and NIBP every 2 hourly for 12 h and then every
4 hourly for next 12 h. Injection diclofenac 1.5 mg/kg
was given intramuscularly as rescue analgesic. Time
for first rescue analgesic and total number of analgesic
doses used were noted.

Nausea/vomiting was treated with injection
ondansetron 4 mgIV. Pruritus was treated with injection
promethazine 25 mg IM which was repeated after 1 h
if needed. Oxygen by Hudson mask was provided if
SpO, decreased to <94%. Injection naloxone (in dose
of 0.1-0.2 mg IV bolus, to be repeated as needed every
3—4 min) was reserved for patients with respiratory
rate of <8/min.

All the patients were catheterised with Foley’s catheter
no. 14, before start of surgery. Study ended at 24 h after
induction of anaesthesia.

All data were assessed using IBM Statistical
Package for Social Sciences (SPSS) version 21
(IBM Corporation, USA) for Windows (Microsoft
Corporation, USA). The sample size was calculated
based on previous studies (difference of 155 min
and standard deviation [SD] 153 min) according to
time for first analgesic demand.!"*') A sample size
of 21 patients in each group were needed for 90%
power of study with 5% significance level. Twenty
five patients were included in each group to allow
possible drop outs. Data are expressed as either
Mean = SD or numbers and percentages. Demographic
data, type and duration of surgery, characteristics of
spinal block were analysed using independent two
sample t-test. The time for first analgesic demand
and total analgesic requirements, regression of
sensory and motor blockade were compared using
Mann-Whitney U-test. Intraoperative bradycardia
and hypotension were analysed as number of
episodes and compared with independent t-test. Rest
of the side effects were compared using Chi-square
or Fisher’s exact test, whichever was applicable.
A Kaplan—Meier survival curve was obtained for time
for first analgesic demand (Figure 1). P < 0.05 was
considered statistically significant at two-sided 95%
of confidence interval.
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RESULTS

The mean age, height, weight of the patients and type of
surgery were similar in both the study groups [Table 1].
The time for first rescue analgesic was similar in both
groups with no statistical significance (P = 0.056)
considering 95% of confidence interval (0.000-0.058).
(Figure 1) Total number and amount of analgesics
needed in 24 h was also same in both groups [Table 2].
Two patients in group D and three patients in Group M
did not require any analgesic in 24 h. There was no
significant difference between the onset of sensory and
motor block in both groups [Table 3]. Time taken to
reach T was significantly less in Group D (P = 0.004).
Thirty-six per cent of patients in Group D achieved
T, level, whereas in Group M 44% of patients reached
T, level and none to T, though the difference was
not statistically significant. The time for two segment
regression was more in Group D (P = 0.029). Time
for regression to S, was significantly higher in
Group D (P = 0.001). Time for a return to Bromage
grade 0, was significantly higher in Group D (P = 000).

Survival Functions

1.0 1
|- Dexmedetomidine
7 Morphine
L |-+ Dexmedetomicine-
) censored
08 S #~Morphine-censored

Cum Survival

T T T T T T T T
00 20000 40000 60000 80000 100000 120000 1400.00

Time to first analgesic demand

Figure 1: Kaplan—Meier curve for first analgesic demand as function
of time (P = 0.083, by Log rank test)

Table 1: Demographic characteristics

Characteristics and Group D Group M
Types of surgeries

Age (years) 41.96+£12.14 39.24+8.52
Height (cm) 154.56+2.88 154.16+4.85
Weight (kg) 52.52+8.42 54.72+7.23
Duration of surgery (min) 127+32.339 115.4+32.879
TAH with BSO (n) 1 8

VH with PFR (n) 6 7
Tubal re-anastomosis (n) 8 6
Ovarian cystectomy (n) 0 3
Fathergill’s surgery (n) 0 1

TAH with BSO — Total Abdominal Hysterectomy; VH with PFR — Vaginal
Hysterectomy with Pelvic Floor Repair
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The intra and post-operative side effects are
summarised in Tables 4 and 5 respectively.
Intraoperative hypotension was more frequent in
Group D than Group M (44%). However, there were
no episodes of hypotension or bradycardia in both
groups during post-operative period. Sedation scores
were similar in both groups. Pruritus was seen in nine
patients and nausea in 13 patients in group M. No
case in either group developed respiratory depression.
Shivering was noticed in three patients in Group D.

DISCUSSION

The antinociceptive properties of intrathecal o,
AR agonists are produced by inhibiting the release
of ¢ fibre transmitters, by inhibition of release of
substance P and by hyperpolarising post synaptic

Table 2: Post-operative analgesia
P

Rescue analgesics Group D Group M

Time for first rescue 524.76+375.43 820.60+456.349 0.056
analgesic, inj.

diclofenac (min)

Total number of analgesic 1.64+0.90 1.28+0.84 0.126
doses in 24 h (n)
Total dose of diclofenac 131.08+78.96 98.50+£70.34  0.230

in 24 h (mg)

Table 3: Characteristics of spinal block

Sensory block (min) Group D Group M P

Onset of sensory block 0.56+0.16 0.58+0.81  0.905
Time to reach T10 2.22+0.70 3.24+1.53  0.004
Time to reach maximum level 24.16+10.62 19.36+8.27 0.081
Time for two segment 94+27.73 77.84£22.69 0.029

regression

Time for regression to S2
Onset of motor block
Time for bromage 3
Time for bromage 0

308.92+63.94 247.56+47.67 0.001
0.68+0.35 0.96+1.17  0.258
5.16+2.09 5.04£1.45 0.815
518+126.62 342.36+85.32 0.000

Table 4: Intraoperative side effects

Side effects = Dexmedetomidine (%) Morphine (%) P

Bradycardia 9 (36) 8 (28) 0.161
Hypotension 11 (44) 3 (12) 0.018
Nausea 6 (24) 3 (12) 0.269
Vomiting 5 (20) 2 (8) 0.221
Pruritus 0 14 (56) 0.05

Table 5: Post-operative side effects

Side effects = Dexmedetomidine (%) Morphine (%) P

Nausea 11 (44) 13 (52) 0.005
Vomiting 11 (44) 10 (32) 0.285
Pruritus 0 9 (36) 0.003
Respiratory 0 0

depression
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dorsal horn neurons. Dexmedetomidine is highly
specific, potent and selective o, AR agonist. Hence,
intrathecal dexmedetomidine results in potent
analgesia as compared to clonidine with lesser side
effects such as bradycardia, hypotension and sedation.
Animal studies have been conducted with intrathecal
dexmedetomidine in doserange of 2.5-100 ug, however,
risk of neurotoxicity cannot be denied at dosage
more than three pg.'*'% Human studies have shown
that 3-15 pg of dexmedetomidine co-administered
with local anaesthetics has a dose-dependent effect
on anaesthesia, analgesia and haemodyanamic
stability.>*>"¥ Similar results were seen with other
o, AR agonist, clonidine, in doses of 15-45 ug when
added to intrathecal local anaesthetic.[%

Morphine injected intrathecally results in analgesia by
same mechanisms as that of o, AR agonists. Analgesia
is adequate and long lasting due to its hydrophilicity,
decreased systemic absorption, cephalad spread in the
cerebrospinal fluid and slow rate of clearance from
the opioid receptors.* Till date no consensus has
been reached regarding the optimal dose of single shot
intrathecal morphine but appears to be 100-250 pg."
Considering the ceiling dose for analgesic efficacy
of intrathecal morphine, we decided to study 250 ug
of morphine.???¥ The authors comparing intrathecal
morphine with intrathecal o, AR agonist compared
100 ug of intrathecal clonidine with 1 mg of intrathecal
morphine.”? Dexmedetomidine is said to be ten times
more potent than clonidine.”*?* Based on this data, we
decided to compare 2.5 ug of dexmedetomidine with
250 ug of morphine.

When compared to intrathecal clonidine, intrathecal
morphine was found to be better post-operative
analgesic (P < 0.001) with far less rescue analgesic
consumption in 24 h.” In our study, both intrathecal
morphine and dexmedetomidine were similar in first
analgesic demand time and total analgesic requirement.
The difference between total analgesic dose required
between two groups was not significant. The study
comparing 3 ug of intrathecal dexmedetomidine with
30 ug of intrathecal clonidine as an adjuvant to 12 mg
of hyperbaric bupivacaine, did not find any difference
between sensory and motor block duration between
two groups (P = 0.3).1"! Study comparing intrathecal
morphine with clonidine found prolonged sensory
duration with intrathecal clonidine. In the current
study, we found faster onset with prolonged sensory
and motor blockade with intrathecal dexmedetomidine
as compared to intrathecal morphine. o, ARs are seen

385

Page no. 21



Kurhekar, et al.: Intrathecal morphine and intrathecal dexmedetomidine

in dorsal horn laminae I, II, V with specific mRNA
in ventral horn more than dorsal horn.?® This could
be the reason for more potent anaesthetic action of
dexmedetomidine.

All previous human studies have shown prolonged
sensory and motor blockade with intrathecal
dexmedetomidine. One study found intrathecal
dexmedetomidine provides pronged motor and
sensory block with haemodyanamic stability and
reduced demand of rescue analgesic as compared to
intrathecal clonidine and fentanyl.” Another study
comparing intrathecal fentanyl and dexmedetomidine
confirmed same findings with significant difference in
time for two segment regression." In our study, we
got similar results regarding sensory and motor block
duration. In other studies, dose of dexmedetomidine
was 3 and 5 ug, respectively. Different doses of
intrathecal dexmedetomidine used as adjuvant to
hyperbaric bupivacaine have shown that higher dose of
dexmedetomidine was associated with faster onset and
slower regression of both motor and sensory block with
reduced analgesic requirement in the post-operative
period.[**2% In the current study, mean time to reach
T, level was significantly less in dexmedetomidine
group, which is acceptable considering delayed onset
of action of morphine.

Intrathecal morphine and dexmedetomidine both are
known to cause hypotension by action on ARs.?! In
our study, hypotension was seen more frequently in
dexmedetomidine group than morphine. We found
incidence of pruritus in morphine group was 36%
which is comparable to previous studies. Incidence of
nausea in Group M was 52% in our study, which is
much higher than earlier documentation.?”! Chances
of respiratory depression at low doses of intrathecal
morphine are negligible which is confirmed by our
study.l*#”!

Limitation of our study was the speed of injection
while giving spinal anaesthesia was not decided
which could have played role in onset of analgesia and
reaching T level. Another limitation of the study was
rescue analgesic was given on demand by patient and
pain score was not monitored.

CONCLUSION
Intrathecal dexmedetomidine provides post-operative

analgesia comparable to intrathecal morphine without
undesirable side effects such as pruritus and nausea.
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Further studies are needed to compare higher doses
of dexmedetomidine with morphine as an intrathecal
adjuvant.
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