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ABSTRACT

INTRODUCTION: Spinal anaesthesia is a common technique and when it is used with adjuvants it helps in prolongation of
duration, onset of sensory and motor blockade and postoperative analgesia. Dexmedetomidine, alpha-2 agonist and Midazolam, a
benzodiazepine are short acting drugs commonly used in practice.

AIMS & OBJECTIVE : To compare the effects of intravenous Dexmedetomidine infusion versus intravenous Midazolam used
as an adjuvant to subarachnoid block using 0.5% bupivacaine heavy on parameters like Onset and duration of sensory block,
Onset and duration of motor block, Hemodynamic profile and Level of sedation.

METHODOLOGY: After obtaining the approval from IEC and SRC committee approval, 60 patients were allocated to two
groups, Group D (N=30) — Patients received injection dexmedetomidine infusion 0.5 pg / kg/ hr over 10 minutes after spinal
anaesthesia using bupivacaine 0.5% heavy 0.3 mg/kg.

Group M (N=30) — Patients received injection midazolam 0.04mg/kg after spinal anaesthesia using bupivacaine 0.5% heavy
0.3 mg/kg.

RESULTS : The observations were statistically analysed and to assess the quality of spinal anaesthesia. Calculations and results
regarding two segment regression of sensory block(min), Duration of sensory block regression to S-1, Visual analogue scale >3
(time in min), Sedation score respectively.

CONCLUSION : It was found that in both groups, Group-D (Dexmedetomidine) as well as Group-M (Midazolam), there was
an improvement in the quality of anaesthesia administered for the surgical procedures. In both study groups, the patients
remained hemodynamically stable throughout the study period.
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INTRODUCTION

Spinal anaesthesia is a common technique used extensively to provide a fast and profound nerve block by means of
single injection of local anaesthetic solution into the subarachnoid space. It allows the production of ideal operating
condition in lower part of the body through the relatively simple injection. When this technique of spinal block is
used with adjuvants this gives us new means of prolongation of duration, onset of sensory and motor blockade and
postoperative analgesia. Different agents, like epinephrine, phenylephrine, adenosine, magnesium sulphate, fentanyl,
clonidine, and dexmedetomidine etc. have been used as adjuncts to local anaesthetics for prolonging the duration of
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spinal analgesia via the intrathecal route. Dexmedetomidine is a commonly available alpha-2 agonist, which
received FDA approval in 1999, for use as a short term (less than 24 h) sedative analgesic in the intensive care unit.
Dexmedetomidine compared to Clonidine is a more selective alpha -2 adrenoceptor agonist, which might permit its
application in relatively high doses for sedation and analgesia without the unwanted vascular effects from activation
of alpha-1 receptors. In addition, Dexmedetomidine is short-acting drug than clonidine and has an antagonist,
atipamezole for reversal of its sedative effect. These properties render dexmedetomidine suitable for sedation and
analgesia during the entire perioperative period: as premedication, as an anaesthetic adjunct for general and regional
anaesthesia, and as postoperative sedative and analgesic. Intravenous dexmedetomidine has been used for pre-
medication and is found to attenuate the intubation response. It also decrease the requirement of inhalation agents
and opioids during general anaesthesia and minor procedures. It has also proved to be useful to blunt the extubation
response and also reduced the emergence reaction and analgesic requirement after extubation of trachea.
Dexmedetomidine has also been used in brachial plexus block and also proved to prolong spinal anaesthesia when
given intrathecally and also when given intravenously . It also hastens the onset of spinal block when used as a
supplement to bupivacaine. It has also been proved that intravenous dexmedetomidine also reduces the requirement
of opioid supplementation when used with thoracic epidural in post-thoracotomy patients.

There are several studies related to use of oral, intrathecal and intravenous clonidine in prolongation of
spinal anaesthesia but very few studies are available regarding the effects of intravenous use of dexmedetomidine on
spinal anaesthesia. So we decided to study and compare the effects of intravenous dexmedetomidine and intravenous
clonidine when given in a patient who has been administered spinal block using bopivacaine, so that a search for
ideal intravenous agent to be used along with spinal anaesthesia can be proposed for better outcome in patients.
AIMS & OBJECTIVE
Primary Aim: To assess the effects of intravenous dexmedetomidine infusion used as an adjuvant to subarachnoid
block using 0.5% bupivacaine heavy.

Secondary Aim: To compare the effects of intravenous dexmedetomidine infusion versus intravenous Midazolam
used as an adjuvant to subarachnoid block using 0.5% bupivacaine heavy on following parameters

1. Onset and duration of sensory block

2. Onset and duration of motor block

3. Hemodynamic profile

4. Level of sedation and
METHODOLOGY
This study was conducted after obtaining the approval from institutional ethical committee and Scientific committee.
A written & informed consent from patients scheduled to undergo surgical procedures under subarachnoid block
using 0.5% bupivacaine heavy at our hospital were considered to be included in our study. 60 patients were
allocated to two groups by randomization method which was done by using a computer-derived random number

sequence and sealed opaque envelopes. The two study groups were as follows
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Group D (N=30) — Patients who received injection dexmedetomidine infusion 0.5 pg / kg/ hr over 10 minutes
(through infusion pump) after spinal anaesthesia using bupivacaine 0.5% heavy 0.3 mg/kg.

Group M (N=30) — Patients who received injection midazolam 0.04mg/kg after spinal anaesthesia using bupivacaine
0.5% heavy 0.3 mg/kg.

TECHNIQUE

After obtaining written informed consent from the patient who meets the inclusion criteria for our study was taken
up on operation theatre table. They were connected to standard monitoring including NIBP, ECG, SpO,. All patients
were pre-loaded with 10ml/kg of Ringer’s Lactate solution. Subarachnoid block with 0.3 mg/kg body weight of 0.5
% bupivacaine was given in the L3 — L4 interspace using a 26-gauge Quincke spinal needle with patient in sitting
position.

After performing the spinal block, vital signs were recorded every 5 minutes or earlier if required. After 15 minutes
of institution of the subarachnoid block if all hemodynamic parameters of the patient remains stable then following
drug was administered according to the group assigned to that patient i.e. Group-D or Group-M. The patients were
assigned respective groups by using lottery method with closed envelope technique.

To avoid any bias, 2 syringes were prepared, one 5 ml and second 20 ml with following drugs.

Group- D- 5 of ml Normal saline through 5 ml syringe given intravenously followed by Injection Dexmedetomidine
0.5 pg / kg prepared in 20 ml syringe will be administered as infusion using syringe pump at the rate 0.5 pug / kg/ hr
over a period of 10 minutes in order to avoid any bias

Group- M 5 ml of 0.04 mg/kg Midazolam diluted with Normal Saline through 5 ml syringe given intravenously
followed by Injection Normal Saline prepared in 20 ml syringe administered as infusion using syringe pump over a
period of 10 minutes in order to avoid any bias

Also the observer will be blinded to the group to which patient belongs

The following parameters are noted.

Onset of sensory blockade and motor blockade.

Maximum level of sensory blockade attained and the time taken for the same was noted.

Total duration of analgesia was noted.

Total duration of sensory blockade and motor blockade was noted.

Sensory blockade was tested using pinprick method at every 5 minutes for next 15 minutes after giving spinal
anesthesia and every 15 minutes for next 60 minutes and every 30 minutes till the end of surgery and there after
every 30 minutes till 6 hours

Quality of motor blockade was assessed by modified Bromage scale.

Level of sedation by using modified Ramsay Sedation Score.

Total duration of surgery and any side effects was noted.

Patients were monitored during the post operative period for analgesia, and any side effects like sedation, post

operative nausea and vomiting
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RESULTS

The study was conducted to compare and evaluate the effects of intravenous dexmedetomidine infusion &
intravenous midazolam as adjuvant to subarachnoid block using 0.5% bupivacaine heavy in assessing the quality of
spinal anaesthesia.

Tables 1 and 2 show types of surgeries performed on patients included in our study and their group distribution
respectively. Table no. 3 to 6 (Annexure) shows statistical observations, calculations and results regarding two
segment regression of sensory block(min), Duration of sensory block regression to S-1, Visual analogue scale >3
(time in min), Sedation score respectively.

Maximum upper levels of sensory block were higher with dexmedetomidine (T 9.47 + 1.04) than with midazolam (T
9.37 + 1.0) (P=0.353). Time for sensory regression of two dermatomes was 184 + 35.87 min in the
dexmedetomidine group, longer than in the midazolam group (134 + 18.86 min; P<

0.001). Duration of motor block was 230.00+ 22.74 min in the dexmedetomidine group, longer than in the
midazolam group (177 + 14.42 min); P <.001 . The overall 6-hr VAS pain scores were similar for the two groups .
The VAS pain scores did not change over time (each 30 min) in the two groups, and were similar among groups at
any observation period for up to 6 hr after surgery.

Time to first request for postoperative analgesia was later in the dexmedetomidine group groups (238.97 + 20.41)
than in the midazolam group (170.69+22.74 ) .

The median (range) of the highest Ramsay sedation score was 3 (2—4) in the each group. Excessive sedation
(Ramsay sedation score of 5) was not observed in patients of the dexmedetomidine group neither in patients of the
midazolam group . The lowest HR and MAP during spinal anaesthesia were approximately 20% lower than baseline
values and there were no differences among groups. No patient in both group had bradycardia or hypotension
needing treatment, No other complications attributable to the drugs, and procedure were noted

The total amount of fluids administered following spinal anaesthesia was similar in the two groups. There were no
differences among groups regarding SpO2, Respiratory parameter ( SpO2 ) remained within normal limits
throughout the procedure after surgery.

TABLE NO. 1 (TYPE OF SURGERY)

Group D Group M
Total Knee replacement 12 9
Total Hip replacement 5 5
Dynamic Hip Screw 3 3
Bipolar Hemiarthoplasty 2 4
Int fixation of ankle fracture 6 3
Tibia plating 2 6
Total (N) 30 30
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TABLE NO. 2 (FREQUENCY OF DISTRIBUTION OF PATIENTS)

N %
Group D (Dexmed) 30 50%
Group M (Midazolam) 30 50%
Total 60 100%

TABLE NO. 3 (TWO SEGMENT REGRESION OF SENSORY BLOCK(min))

Group D Group C
Duration (Mins) 184.00 134.00
Std. Deviation +35.87 + 18.86
Total (N) 30 30

TABLE NO. 4 (DURATION OF SENSORY BLOCK REGRESSION TO S-1)

Group D Group M
Duration (Mins) 220.00 170
Std. Deviation +26.52 +16.4
Total (N) 30 30
TABLE No. 5 (VAS >3 (TIME IN MIN))

Group D Group M

VAS achieved(Min) 238.97 170.69
Std. Deviation +20.41 24.19
Total (N) 30 30
TABLE NO.6 (SEDATION SCORE)
Median Group D Group C
Sedation score 3 2
Total (N) 30 30

DISCUSSION

The present study was conducted to compare and evaluate the effects of intravenous dexmedetomidine infusion &
intravenous midazolam as adjuvant to subarachnoid block using 0.5% bupivacaine heavy in assessing the quality of
spinal anaesthesia . The onset and duration of sensory and motor blockade, maximum level of sensory blockade,
total duration of analgesia, changes in blood pressure, pulse rate, side effects (if any) and sedation score were noted
for both the groups. Pain score was assessed using 10 point visual analog scale (VAS). Rescue analgesic was given
when VAS >3. All vital parameters were monitored intraoperatively and postoperatively. In available literature, It is

recommended to administer dexmedetomidine over 10 min, as rapid administration might produce tachycardia,
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bradycardia, and hypertension'® Furthermore, an evaluation of the analgesic effect of different doses of intravenous
dexmedetomidine (0.25, 0.5, and, 1 png/kg) on ischemic pain in healthy volunteers demonstrated moderate analgesia
with a ceiling effect at 0.5 pg/kg.'* With this in mind, dexmedetomidine, 0.5 pg/kg was given over 10 min in this
study. Bolus administration of midazolam 0.05 mg/kg was reported to give enough sedation and amnesia without
any adverse effects on hemodynamics and respiration in patients aged 3070 yr under spinal anesthesia.'” Therefore,
midazolam 0.05 mg/kgwas administered to the patients in this study.

In our study Dexmedetomidine 0.5ug/kg was given over 10 min after administering spinal anesthesia. It does not
appear to have direct effects on the heart. In the coronary circulation, dexmedetomidine causes a dose dependent
increase in coronary vascular resistance and oxygen extraction, but the supply/demand ratio is unaltered . A
biphasic cardiovascular response has been described after the administration of dexmedetomidine. A bolus of
1pg/kg results in a transient increase in blood pressure (BP) and a reflex decrease in heart rate (HR). This initial
response is attributed to the direct effects of B-adrenoceptor stimulation of vascular smooth muscle. This response
can be attenuated by a slow infusion over 10min, as given in our study, 0.5ug/kg over 10 min. The decrease in the
heart rate was more evident in group D but not statistically significant when compared with group M, and no
patients required atropine for bradycardia. The lower HR observed in group D could be explained by the decreased
sympathetic outflow and circulating levels of catecholamines that are caused by dexmedetomidine. Other studies
support the finding that the bradycardia caused by dexmedetomidine is long lasting when used as a premedication
drug.

Previous studies have shown that the hypotension caused by dexmedetomidine persists in the intraoperative as well
as in the postoperative period. In our patients there was a fall in mean arterial pressure in group D as well as in
group M and clinically was not significant. The mean duration of two segment regression in group D and group M
was 184+35.87 and 134+18.86min respectively. The difference in the duration between the groups is statistically
significant. This is consistent with the findings reported by Fatma Nur Kaya et al ' who concluded that Intravenous
dexmedetomidine, but not midazolam, prolongs bupivacaine spinal anaesthesia. Our study also correlates with the
study of Mahmoud M Al-Mustafa et. Al * who concluded that intravenous dexmedetomidine prolongs bupivacaine
spinal analgesia.

The mean duration of analgesia in group D and group M was 238.97420.41 and 170.69+ 24.19 min (p<0.001)
respectively which correlates with the findings reported by Fatma Nur Kaya et al ' with the findings of Mahmoud M
Al-Mustafa et. Al * also with Victor Whizar-Lugo et. Al 2 who studied, Intravenous Dexmedetomidine vs.
Intravenous Clonidine to prolong Bupivacaine Spinal Anaesthesia.

The mean duration of motor blockade in group D was 230+22.74 which was significantly higher than that of group
M(177+14.42). The prolongation of motor blockade with dexmedetomidine has been reported in several studies.

The highest level of sensory blockade achieved was T 9.47+1.04 in group D and T 9.37+1 in group M, which are
comparable. This is in discordance with the results of Fatima et al.' who observed a significantly higher sensory
level with dexmedetomidine as compared to midazolam. This could be due to the fact that they had administered fix

dosage of bupivacaine whereas we have used weight based dosage for the same.
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Pain was assessed by VAS score and injection diaclofenac sodium 75 mg (rescue analgesic) was given when VAS >
3. The time of first dose of analgesic in group D was 238.97+20.41 min and was 170.69+ 24.19 min in group M.
Our results are consistent with the results of Fatima et al.' concluded that intravenous dexmedetomidine delays the
onset of postoperative pain and reduces the requirement of analgesic. Our study is also in concordance with Victor
Whizar-Lugo e. al.”> Sedation score in both groups D and M was 3. Sedation produced by dexmedetomidine is
different from other sedatives as patient is easily arousable and remains cooperative. The participation of non rapid
eye movement sleep pathways seems to explain why patients who appear to be “deeply asleep” from
dexmedetomidine are relatively easily aroused in much the same way as occurs with natural sleep®®. This type of
sedation is branded “cooperative” or “arousable”, to distinguish it from the sedation induced by drugs acting on the
GABA system, In previous studies, it has been shown that dexmedetomidine caused no or minimal respiratory
depression.23However, midazolam is known to cause apnea and arterial desaturation in sedative doses.24 There was
no respiratory depression in any patients and respiratory parameters (respiratory rate, and SpO2) remained with in
normal limits throughout our procedure. such as midazolam which produce a clouding of consciousness’’
CONCLUSION

On the basis of our study, it is concluded that when surgical procedures are performed under subarachnoid block, it
is better to administer some agent to provide sedation or sedation with analgesia also. In our study group, it was
found that in both groups, Group-D (Dexmedetomidine) as well as Group-M (Midazolam), there was an
improvement in the quality of anaesthesia administered for the surgical procedures. In both study groups, the
patients remained hemodynamically stable throughout the study period.

In addition the patients in our study group remained sedated due to administration of injection Dexmedetomidine in
Group-D and injection Midazolam in Group-M. This helped to allay the anxiety and fear during the surgical
procedure and all the patients tolerated the surgical procedures comfortably.

None of the patient belonging to either of the two study groups showed any other complication like nausea,
vomiting, hemodynamic instability during post operative period. So it is concluded that administration of either of
our study drugs Midazolam as well as’>’ Dexmedetomidine to patients undergoing surgical procedures in
subarachnoid block improves the quality of anaesthesia as it adds to patient comfort, provide good surgical

conditions and may result in improved surgical outcomes.
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