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‘ ABSTRACT ’ Introduction: Central neuraxial blockade is the preferred technique for LSCS1. Alpha-2 adrenergic agonists
Clonidine and Dexmedetomidine have been used along with Intrathecal Bupivacaine in PIH which may help in

maintaining Blood pressure. Aims and objective: The primary aim of the study was to compare the haemodynamic stability, onset and duration
of sensory and motor blockade, side effects on mother and baby between intrathecal dexmedetomidine and clonidine as an adjuvant to
intrathecal bupivacaine in PIH patients posted for LSCS. Methodology: Sixty patients posted for elective or emergency LSCS were divided in
two groups. Group C patients received 30ug of Inj. Clonidine + 2ml of Inj. Bupivacaine 0.5%and Group D, patients received Sug Inj.
Dexmedetomidine + 2 ml of Inj. Bupivacaine 0.5% . (Total volume 2.2ml). Immediately after intrathecal injection of drugs patients were given
supine position with wedge under right hip Observation and Result: Both groups were comparable with respect to age. Variations in PR during
the procedure was comparable in both groups. During entire procedure there was no statistically significant difference in mean MAP between
both groups. Time to onset of sensory block was earlier in group D . There was no significant difference in patients level of sensory block
between both groups. Sensory action was more prolonged in Group D than in Group C.. Motor block was achieved faster in Group D than in
Group C. Duration of motor block was more prolonged in Group D than Group C. Conclusion: We conclude that comparable hemodynamic
stability was maintained by both intrathecal Dexmedetomidine or Clonidine in pregnancy induced hypertension patients without adverse effects
on both mother and baby. Inj. Dexmedetomidine leads to early onset and prolonged sensory and motor block with prolonged postoperative

analgesia.
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INTRODUCTION:

Central neuraxial blockade is the preferred technique for LSCS' as it
is simple, safe, economic, easy to perform, with rapid onset and offset
ofaction with good muscle relaxation. It reduces metabolic response to
surgery , decreases blood loss, avoid risk of intubation and aspiration,
provide early ambulation and starting of breast feeding with least
neonatal side effects.” The sympathetic blockade improves
intervillous blood flow in preeclamptic parturient by decreasing
uteroplacental resistance which leads to improved uteroplacental
blood flow and neonatal outcome. General anaesthesia for LSCS
may lead to an exaggerated cardiovascular response to intubation ,
cerebral haemorrhage and oedema, pulmonary oedema thereby
increasing morbidity and mortality in both mother and baby. **

Bupivacaine is commonly used local anaesthetic drug used for spinal
anaesthesia. Adjuvants are added to local anaesthetics to improve the
quality of anaesthesia and prolongation of postoperative analgesia. It
reduces the dose of local anaesthetics and the incidence of toxicity.”
Various adjuvants like Opioids, Ketamine, Midazolam, Neostigmine,
Alpha-2 adrenergic agonists such as Clonidine and Dexmedetomidine
have been used along with Bupivacaine with varied effects.'
Dexmedetomidine and Clonidine are safe in pregnant patients.""
Dexmedetomidine is more selective for 02 receptor than clonidine and
causes dose dependent sedation, anxiolysis and analgesia and blunts
the sympathetic response.™

Very few studies have been done in PIH patients. In this study we
compared hemodynamic effects of intrathecal Clonidine and
Dexmedetomidine in PIH patients. In this study we compared
Dexmedetomidine 5 mcg and Clonidine 30 mcg as adjuvant to
bupivacaine for spinal anaesthesia.

AIMS AND OBJECTIVES:

The primary aim of the study was to compare the haemodynamic
stability, onset and duration of sensory and motor blockade, side
effects on mother and baby between intrathecal dexmedetomidine and
clonidine as an adjuvant to intrathecal bupivacaine in PIH patients
posted for LSCS.

MATERIALAND METHOD:
After approval from the Institutional Ethical committee, written

informed valid consent, 60 pregnant females with PIH posted for
elective or emergency LSCS were included in this study. Patients
undergoing LSCS either elective or emergency, diagnosed with
pregnancy induced hypertension SBP < 180, DBP <100 , ASA
GRADE I and 1I, Age between 18 — 36 and BMI <35 kg/ m2 were
included in this study. Patient with ASA Grade 111, IV, heart disease,
eclampsia, bleeding diathesis, local infections on back, Severe
hypovolaemia, neurological disorder and allergy to drugs were
excluded from study. Patients requiring general anaesthesia during
procedure or refused to participate in study also excluded. A thorough
history, clinical examination and investigations of each patient was
done preoperatively.

Patients were divided in 2 groups with 30 each by odd and even
number randomization technique. Odd number patient was given Inj.
Dexmedetomidine and Even number patient was given Inj. Clonidine.
Patients posted for elective LSCS were kept NBM for 6 hours prior to
the procedure. In emergency LSCS, patients were given anti-aspiration
prophylaxis using Inj. Ondansetron 0.08 mg/kg IV, Inj.
Ranitidinelmg/kg IV, and Inj. Metoclopramide 0.2 mg/kg IV. On
arrival in the operating room patients were preloaded with ringer
lactate solution at 10 ml/kg. All patients were monitored with
automated non-invasive blood pressure, pulse-oximeter and
continuous ECG.

Under all aseptic precautions 25G Quincke's spinal needle was
introduced at L3 - L4 interspace in sitting position., Group C patients
received 30pg of Inj. Clonidine + 2ml of Inj. Bupivacaine 0.5%. (Total
volume 2.2ml). Group D, patients received 5ug Inj. Dexmedetomidine
(normal saline as diluent) + 2 ml of Inj. Bupivacaine 0.5% . (Total
volume 2.2ml). Immediately after intrathecal injection of drugs
patients were given supine position with wedge under right hip and
oxygen was administered at 4 L/min using face mask.

All patients were monitored with continuous ECG, SPO, and non-
invasive blood pressure. Hypotension is defined as decrease in systolic
pressure by more than 30% from baseline or less than 90mm of Hg and
was treated with inj. Mephentermine 6mg IV and intravenous fluids
as required. Bradycardia is defined as heart rate less than 50/min and
was treated with IV atropine 0.6 mg.

Sensory level was assessed by loss of pinprick sensation to 23 G
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hypodermic needle for onset and dermatomal level tested every 2
minutes until the highest level is stabilized for four consecutive tests.
Onset of sensory blockade was considered when patient developed T6
level. Level was then tested every 15 minutes until the point of two
segment regression of the block. Quality of analgesia was assessed
and graded as follows:

Grade . Required general anaesthesia for completion of surgery
Grade II. Pain that required addition of the analgesic drug.

Grade II1. Mild discomfort but did not require systemic analgesic.
Grade IV. No discomfort at all during procedure

Time of onset of motor block was defined as the time from the injection
of drug in subarachnoid space till patient achieved modified Bromage
III.  Cardiovascular effects were monitored by pulse rate and MAP
every 5 min till first 30 min, every 10 min till 1 hour and every 15 min
till end of surgery. Sedation was assessed by Ramsay score.

Incidence of side effects (nausea, vomiting, shivering, itching,
pruritus, sedation, respiratory depression, bradycardia, dryness of
mouth and hypotension) was recorded. Effect on pulse rate and MAP,
Onset of sensory and motor block, Highest level of sensory block,
Time of regression of two segment, Sedation and Apgar score of
babies at 1 and 5 minutes after delivery wasrecorded .

Data analysis was done by appropriate statistical method with
statistical software SPSS Ver. 20 (Statistical Package for the social
Sciences).Quantitative data was presented with the help of mean,
standard deviation by Unpaired T test as per the result of normality test.
Qualitative data was presented with frequency and percentage tables
using Chi-square test. P value less than 0.05 was considered as
significant.

OBSERVATIONS AND RESULT:
The mean age in Group C was 26.93+4.21 years and in Group D was
25.684+4.01 years. There was no statistically significant difference in
patients age between the Group C and Group D (P>0.05). Both groups
were comparable with respect to age.

Baseline pulse rate was comparable in both the groups. In group C, the
baseline PR was 100.20+ 11.34 bpm and in Group D baseline PR was
98.37+ 14.26 bpm. There was decrease in PR during the procedure
compared to baseline value in both groups, but this was statistically not
significant. In Group C and Group D variations in PR during the
procedure were comparable.

Mean basal MAP in group C was 104.17+ 9.86 mm Hg and 101.57 +
11.60 mm Hg in group D. The difference in basal mean MAP between
group C and group D was statistically not significant (P=0.354)
(NS).During entire course of the procedure it was found that there was
no statistically significant difference in mean MAP between group C
and group D (p>0.05).

The mean time to onset of sensory block was 79.57 sec in Group C and
was 67.97sec in group D. Time to onset of sensory block was earlier in
group D (P<0.0001) . The difference was statistically significant.

The mean highest level of sensory block in Group C was 5.73 and in
Group D was 5.87. There was no significant difference in patients
level of sensory block between the Group C and Group D (P>0.05).

Time of 2 segment regression in Group C was 147.6 min and in group
D was179.37 min and the difference was statistically highly
significant (p<0.0001). Sensory action was more prolonged in Group
D patients than Group C patients.

The difference in mean time of onset of motor block of patients
compared between Group C and Group D was statistically highly
significant (P<0.0001) Motor block was achieved faster with Group D
(61.23+10.25) thanin Group C(73.03+11.20).

Total duration of motor block in Group C was 274.67 + 8.99min and in
group D was 303.7 + 11.88 min and the difference was statistically
significant (p<0.05).

Duration of motor block was more prolonged in Group D patients than
Group C patients  Total duration of motor block in Group C was
274.67 + 8.99min and in group D was 303.7 £ 11.88min and the
difference was statistically significant (p<0.05). Duration of motor
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Graph 1 Comparison of Mean Pulse Rate during operative
procedure

Baseline pulse rate was comparable in both the groups. There was
decrease in Pulse Rate during the procedure compared to baseline
value in both groups, but this was statistically not significant.
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Graph 2 : Comparison of Mean MAP (Mean arterial pressure)

The difference in basal mean MAP between group C and group D was
statistically not significant (P=0.354) .During entire procedure it was
found that there was no statistically significant difference in mean
MAP between group C and group D (p>0.05).

Table 1. Comparison of Mean Time of onset sensory block

Group C Group D t-value  |P-value
Mean = SD |Mean + SD
Time to 79.57+ 67.97+£9.95 |4.41 P<0.0001
sensory block| 10.40
(sec) S

The mean time to onset of sensory block was 79.57 sec in Group C and
was 67.97secin group D. Time to onset of sensory block was earlier in
groupD (P<0.0001). The difference was statistically significant.

Table 2 Comparison of Mean Highest level of sensory block

Group C Group D t-value |P-value
Mean = SD |Mean + SD
Highest level [T 5.73+0.69 |T 5.87+0.73{0.726  |P=0.471 NS
of sensory
block
(thoracic)

The mean highest level of sensory block in Group C was thoracic 5.73
and in Group D was thoracic 5.87. There was no significant difference
in patients level of sensory block between the Group C and Group D
(P>0.05). Both groups were comparable with respect to highest level
of'sensory block.

Table 3 Comparison of Mean Time to 2 segment sensory regression

Group C (sec)|Group D (sec) [t-value |P-value
(Mean = SD) |(Mean + SD)
Time to 2 147.60+ 7.06 [179.37+9.93 |10.22 |P<0.0001
segments
sensory S
regression

Time to 2 segment regression in Group C was 147.6 min and in group D
was179.37 min and the difference was statistically highly significant
(p<0.0001). Sensory action was more prolonged in Group D patients
than Group C patients and the difference was highly significant.
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Table 4 Comparison of mean Time of onset of motor block of
patients

Group C(sec) |Group D (sec)|t-value |P-value
Time to motor|73.03+ 11.20 [61.23 +10.25 |4.25 P<0.0001
block
(Mean + SD) S

Table shows that the difference in mean time of onset of motor block
of patients compared between Group C and Group D was statistically
highly significant (P<0.0001) Motor block was achieved faster with
Group D thanin Group C.

Table S Comparison of Mean Duration of motor block in Groups:

Group C (min) |Group D (min) |t value |P-value
Time of 274.67+8.99 |303.7+11.88 [10.66 [P=0.0421
motor block
(Mean + SD) S

Table shows total duration of motor block in Group C and Group D
patients. Total duration of motor block in Group C was 274.67 +
8.99min and in group D was 303.7 + 11.88 min and the difference was
statistically significant (p<0.05). Duration of motor block was more
prolonged in Group D patients than Group C patients
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Graph 3 Mean Sedation Score of patients in Groups

The difference in the mean sedation scores between group C and
Group D was statistically not significant throughout the course of the
surgery (P>0.05)

DISCUSSION:

Spinal anaesthesia is now widely used for both elective as well as
emergency caesarean section’. In PIH patients the incidence of spinal
induced hypotension and the vasopressor requirement were found to
be two times lower when compared with normal parturient undergoing
caesarean’. With use of adjuvant stable haemodynamic and better
postoperative analgesia can be achieved. 02 adrenergic receptor
agonists Clonidine and Dexmedetomidine as additives with
intrathecal local anaesthetics provide better haemodynamic stability
and prolongation of analgesia in normal patient. In this study we
compare efficacy of Dexmeditomidine and Clonidine as an additive in
patients of pregnancy with PIH.

In our study, we found that there was no statistically significant
difference in basal pulse rate and pulse rate at all intervals between
group D and group C. G.E.Kanazi et al in their study reported
comparable mean values of PR between saline, group D (3ug
Dexmedetomidine) and group C (30ug Clonidine) throughout the intra
and post-operative periods’. Gunjan Jain et al did a study comparing
10pg Dexmedetomidine and 15pug Clonidine in patients for abdominal
hysterectomy and reported that mean PRs were comparable at all time
intervals". Our findingsare comparable with these studies.

The decrease in preload and blockade of sympathetic cardio
accelerator (T1 to T4) fibres is believed to be the most important cause
of decrease in heart rate after spinal anaesthesia. Bupivacaine reduces
the cardiac contractility by blocking the calcium transport’is another
reason of bradycardia. The dose of bupivacaine used in both groups
was equal and the doses of clonidine and dexmedetomidine were
lowest, this may be the reason for comparable pulse rate found in our
study. In PIH patients there is vasospasm and sympathetic over
activity," Dexmeditomidine and Clonidine may have protective effect
in these patients. Alpha-2 agonists stimulate alpha-2 receptor in
brain and spinal cord and inhibit the neuronal firing, which leads to
hypotension and bradycardia® and highly selective a2 agonism of

Dexmedetomidine produces better hemodynamic stability and
preserves baroreceptor reflex and heart rate response to pressors. '

Hypotension after a2-agonist is dose dependent, hypotension was
not observed as we used minimal dose. Even though the patients in
our study were on antihypertensive drugs like Tab Nifedipine, Tab or
Inj. Labetalol or Inj. Magnesium sulphate, we observed that they had
good cardiovascular stability with a2-agonist drugs. The difference in
basal and intraoperative mean MAP between group C and group D
was statistically not significant. Similar result was reported by Gunjan
Jain et al . Preloading with 10ml/kg Ringer's lactate could be the
reason why hypotension was not observed.

Kujur S etal  found that blood pressure was stable in their study. There
was no significant difference in findings in normal saline,
dexmedetomidine and clonidine groups. Similar study results were
obtained by G.E.Kanazi et al’, Ganesh M, Krishnamurthy D" and
Vidhi Mahendru et al." Sezen et al” conducted a study in 140 female
normotensive or hypertensive patients undergoing myomectomies or
hysterectomies. Dexmedetomidine was administered at a
concentration of 0.5 pg/kg and midazolam was administered at a
concentration of 0.025 pg/kg via IV infusion before the induction of
anaesthesia. They found that in hypertensive patients
dexmedetomidine premedication provided better hemodynamic
stability compared with midazolam and it decreased the
antihypertensive requirements.

The addition of dexmedetomidine or clonidine to bupivacaine does not
cause a significant decrease in the blood pressure intra-operatively or
postoperatively. Intrathecal local anaesthetics block the sympathetic
outflow and reduce the blood pressure. The sympathetic block is
usually near-maximal with the doses used for spinal anaesthesia. The
addition of a low dose of 02-agonist to a high dose of local anaesthetics
does not further affect the near-maximal sympathetic block. Clonidine
in the dose range 37.5-150pg did not cause a significant decrease in
blood pressure. When added to 18 mg of bupivacaine compared with
bupivacaine alone . In contrast, more than 150pg of clonidine added to
a low dose of bupivacaine (5 mg) yielded a greater decrease in blood
pressure than bupivacaine alone.”

Intrathecal 02-agonists are found to have antinociceptive action for
both somatic and visceral pain. They decrease the release of
nociceptive substances from substantia gelatinosa by activating the
descending inhibitory modulo-spinal pathways. It may be an
additive or synergistic effect secondary to the different mechanisms of
action of the local anaesthetics and intrathecal a2 adrenoreceptor
agonists. Local anaesthetics act by blocking sodium channels. 02
adrenoreceptor agonists act by binding to the presynaptic C-fibres and
postsynaptic dorsal horn neurons. They produce analgesia by
depressing release of C-fibre transmitters and by hyperpolarization of
post synaptic dorsal horn neurons. The complementary action of local
anaesthetics and o 2 adrenoreceptor agonists accounts for their
profound analgesic properties. The prolongation of the motor block of
spinal anaesthetics may be the result of binding of a2adrenoreceptor
agonists to the motor neurons in the dorsal horn '+ !*!!

We observed that onset and offset of sensory and motor block was
significantly earlier in group D than group C. Ganesh M,
Krishnamurthy D", Rajan R, Gosavi SN et al"’and Gunjan Jain et al"
also reported similar observations regarding onset of sensory block.
Vidhi Mahendru et al"* in their study found no significant difference in
time to sensory onset between dexmedetomidine and clonidine groups.
This may be because their study population was non pregnant patients
posted for lower limb surgeries and they used higher dose of
bupivacaine.

The rapid onset of sensory and motor block seen in our study may be
because of physiological changes of pregnancy such as loss of lumbar
lordosis, decreased protein content in CSF and increased sensitivity to
local anaesthetic agents due to hormonal changes.”

In our study, the mean highest cephalad spread of the sensory block
was found to be similar between the Clonidine and Dexmedetomidine
groups similar result was reported by Rajan R et al*"”, Shweta Kujur
etal”, by Sushruth MR, Rao DG",I Bajwaetal.”

The sedative effect of alpha-2 agonists is postulated to be
hyperpolarisation of excitatory neurons localized in the locus ceruleus
(a bilateral nucleus that contains many adrenergic receptors) in the
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brainstem.”" In our study the mean sedation scores were found to be
comparable during various time intervals between the two groups.
Similar findings were reported by ~Gunjan Jain et al’, G.E.Kanazi et
all’, Srinivasan et al” and Vidhi Mahendru et al" in their studies .
Small dosages of intrathecal adjuvants may also be responsible for
minimal, or no sedation observed in any of the groups in our study. As
intrathecally administered a2 adrenoreceptor agonists have dose-
dependent sedative effect. *'*'"*'" Difference in mean Apgar scores

between both the groups was statistically not significant. Similar
observations were reported by Bajwa et al®”, Dr Jyoti Kulkarni et a*”,

Sushruth MR, Rao DG"".

After LSCS if mother is awake with good postoperative analgesia,
able to take care of new-born which improves mother baby
relationship, decreases pre lacteal feeds’. All this can be achieved with
Inj. Dexmeditomidine or Inj. Clonidine as an adjuvant to intrathecal
Inj. Bupivacaine even in cases of PIH posted for LSCS.

SUMMARY AND CONCLUSION:

In this study we observed that intrathecal Inj. Dexmeditomidine or
Inj. Clonidine as an adjuvant to Inj Bupivacaine provide good intra-
operative cardiac stability during LSCS. Inj. Dexmedetomidine leads
to early onset and Prolonged sensory and motor block compared with
Inj. Clonidine. Sedation score was comparable between both groups.
There were no significant side effects on mother and neonate.

We conclude that comparable hemodynamic stability was maintained
by both Dexmedetomidine and Clonidine in pregnancy induced
hypertension patients even though they were on antihypertensive
drugs without adverse effects on both mother and baby. Inj.
Dexmedetomidine leads to early onset and prolonged sensory and
motor block with prolonged postoperative analgesia.
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