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Abstract: Various intrathecal adjuvants are being used with local anesthetics for prolongation of intra-
operative and postoperative analgesia. Dexmedetomidine (DMT), a highly selective alpha-2 adrenergic agonist
is a new neuraxial adjuvant gaining popularity. The study included 60 ASA class | and Il patients undergoing
infra umbilical surgery under spinal anesthesia. The patients were randomly allocated into three groups (20
patients each).Each group recieved 4 pugm, 6ugm, and 8 pgm of DMT with 3 ml of bupivacaine respectively.
The onset time to reach peak sensory and motor level, duration of sensory and motor block, duration of
postoperative analgesia, hemodynamic changes, and side effects were recorded. Result -Onset of sensory and
motor blocks were similar in all 3 groups. There was a significant and dose-dependent prolongation of duration
of sensory block (190.7+/-21.37, 211.05+/-13, 238.15+/-21.53 min (p.00159<0.05) Duration of motor block
(319+/-25.25, 350.42+/-16, 390.7+/-33.55 min p.000267<0.05 and duration of analgesia (442.8+/-34.96,
475.25+/-34.44, 611.58+/-35.46 min (p.0000001<0.05) with escalating doses of DMT. Conclusions: There is
significant prolongation in duration of motor block, sensory block and analgesia without any significant
adverse effect, with increasing doses of intrathecal DMT added to 0.5% bupivacaine
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I. Introduction

Subarachnoid blockade (SAB) is the most commonly used regional anesthetic technique for
infraumblical surgeries. Various adjuvants have been used with local anesthetics for prolongation of intra-
operative and postoperative analgesia." However, there use is abandoned either due to the adverse effects of
adjuvants or unreliable postoperative analgesia®®*

The addition of opioids to local anaesthetic produces good post-operative analgesia but has
disadvantages, such as pruritis, post-operative nausea, vomiting and respiratory depression.? Dexmedetomidine
(DMT), a highly selective a, adrenergic agonist is under evaluation as a neuraxial adjuvant.>® It provides stable
haemodynamic conditions, good quality of intra-operative analgesia and prolonged post-operative analgesia
with minimal side effects.”®*® However, there may be dose-related prolongation of the duration of motor
blockade thus delaying discharge from post-anaesthesia care unit in day care surgeries, but there is lack of
conclusive evidence for DMT’s ideal dose.

I1. Method

After obtaining approval from the Institutional Ethics Committee, 60 adult patients of American
Society of Anesthesiologists physical Status | and Il undergoing elective infraumblical surgeries were
selected. Patients were randomly allocated to 3 groups of 20 patients each. Group A received 4pug, GroupB 6ug
and group C received 8ug DMT intrathecaly along with 3ml of 0.5% Bupivacain. Patients with following
history or diseases were excluded from the study -
e  past history of spine surgery
diabetes and other endocrine disorders,
hypertension and other cardiac disorders,
coagulation disorders and infection at site of lumbar puncture
neurological and psychiatric disturbances,
those on beta blockers, calcium channel blockers, 02 agonists
patients with history of drug allergy
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A detailed pre-anesthetic checkup was done and written informed consent was obtained from all patients who
fulfilled the inclusion criteria.

Drug preparation

A volume of 3 ml of 0.5% hyperbaric bupivacain (15 mg) was taken in 5 ml syringe; dexmedetomidine was
drawn in a standard 1 ml insulin syringe (100 parts = 100 pg) with 4 parts for 4 pg, 6 parts for 6 ug and 8 parts
for 8 ug, Then added to bupivacain in 5 ml syringe ,

Anesthesia technique

After  recording all the parameters the trial drugs were prepared in unlabeled syringes by an
independent anesthesiologist not involved further in the trial. The patients and the anesthesiologist performing
the intrathecal injection and collecting the trial data were unaware of the group allocation. The intrathecal
injection was given in the L3-L4 intervertebral space with a 25 gauge Quincke spinal needle through the mid-
line approach in sitting position and after aspiration of CSF the prepared drug was injected. The patients were
immediately made supine after the injection.

Data recording

Demographic data such as age, weight, diagnosis, and duration of surgery were noted. The height of sensory
block was assessed by pinprick method (24G hypodermic needle) in mid-clavicular line bilaterally, loss of
sensation to pin prick was considered as sensory block. Motor block was assessed according to the Bromage
scale-

GRADE CRITERIA DEGREE OF BLOCK
| Free movement of legs and feet Nil  (0%)
Il Just able to flex knees with free movement of feet Partial (33%)
11 Unable to flex knees but with free movement of feet Almost Complete(66%)
[\ Unable to move legs or feet Complete (100%)

Onset of block was assessed by noting time to reach T8 dermatome sensory block, peak sensory level
and Bromage 3 motor block. All time durations were calculated considering the time of end of spinal injection
as time zero. Sensory and motor block level were recorded every 2 min for 20 min.

After 15 min of spinal injection, outcome of SAB was assessed. If patient had no sensory or motor
block due to some technical reason, it was defined as “technical failure” and the case was excluded from the
study. If peak sensory level could not reach toT8, and Bromage score was <3 then it was defined as “failed
case” and converted to general anesthesia and further data were not recorded.

If peak sensory level reached to T8 or above with a Bromage score of 3, surgery was allowed to start
and the case was defined as “successful.” If surgery could be completed without any supplementation, the case
was defined as “completely successful”.

The heart rate (HR), NIBP, and SpO, were monitored continuously and recorded at the baseline,
2minute, and subsequently every 5 minutes for the first 15 minutes and then every 15 minutes until the end of
surgery. Hypotension was defined as a fall in systolic blood pressure of > 30% below baseline or < 90 mm Hg
and was treated with additional 1V RL and injection of mephenteramine 6 mg, repeated if necessary.
Bradycardia was defined as a fall in HR of > 30% below baseline or < 55/minute and was treated with injection
of atropine 0.6 mg IV.

In the intraoperative period sedation and other side effects like nausea, vomiting, bradycardia and
requirement of additional analgesics were recorded. In the postoperative period, whenever the patient
complained of pain (visual analog scale >3) IV injection of diclofenac 75 mg was given as rescue analgesic and
the time was recorded and taken as total duration of post operative analgesia with intrathecal DMT. .

Visual Analog Scale ( VAS)

0 1 2 3 4 5 6 7 8 9 10
N A o~ o N
o) (06) (6B) (ec) (B0

No pain Mild, annoying Nagging,

Distressing, Intense, Worst possible,

pain uncomfortable, miserable dreadful, unbearable,
troublesome pain horrible pain  excrutiating
pain pain
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I11. Discussion

Local anaesthetic agents have been used for a long time to give subarachnoid block for infraumblical
surgeries. Drugs like opioids, neostigmine and magnesium sulphate which have been added to local anaesthetics
to prolong intraoperative and postoperative analgesia' have been associated with various side effects hence
limiting their use.***

DMT a highly selective alpha -2 adrenergic agonist has analgesic, sedative and anaesthetic sparing
effect when used by parentral route without any respiratory depression™ .1t has been used as an adjuvant to local
anaesthetic agents in subarachnoid block to prolong postoperative analgesia with minimal side effects.®”%°

Local anaesthetic like bupivacain acts by blocking sodium channels''.the mechanism by which
intrathecal alpha adrenoceptor agonist prolong the motor and sensory block of local anaesthetics is at the best
speculative. Dexmedetomidine, owing to its o, adrenergic agonistic action may have an additive or a
synergistic effect on local anesthetics as studied by salgado et al.* It prolongs the sensory block by depressing
neurotransmitter release from C-fibers of the spinal cord and by hyperpolarization of postsynaptic dorsal horn
neurons™** Binding of o, adrenergic agonists to motor neuron in the dorsal horn of spinal cord may be the
reason for prolongation of the motor block.® Above properties could have contributed to enhanced anesthetic
effects with the usage of different doses of Dexmedetomidine.

Intrathecal small dose of dexmedetomidine (4ug) used in combination with bupivacaine in human
beings for spinal anaesthesia have been shown to produce a prolongation in the duration of motor and sensory
block with haemodynamic stability and lack of sedation®®”8? .

In our study we have compared 3 different doses (4ug, 6 pg, and 8ug) of Dexmedetomidine as an
adjuvant to 3 ml of intrathecal bupivacaine for infraumblical surgeries. Although the postoperative analgesia
is more with higher doses (15 pg which may be beneficial in patient undergoing lengthy surgeries these doses
leads to prolonged motor block and higher sedation scores which may be undesirable.** Al ghenem et al has
reported hypotension and bradycardia with use of 15ug intrathecal DMT in gynecological procedures Eid et al
observed higher incidence of bradycardia with higher doses of dexmetomidine.”

A similar study was conducted by Mustafa et® al in which 66 patients scheduled for urological
procedures were randomly divided into 3 groups and given dexmedetomidine 5ug and 10 pg along with 12.5 mg
of bupivacaine. Our results are similar and further confirm the fact that when dexmedetomidine is added as
adjuvant to bupivacaine in spinal anaesthesia, the prolongation of motor and sensory block occurs in a dose
dependent manner that is as the dose of dexmedetomidine is increased the duration of motor and sensory block
increases and duration of analgesia is also prolonged.

Tarbeehet et al and Jamlia RH et al***" also found that dexmedetomidine has a dose dependent effect
on onset and regression of motor and sensory block and time to rescue analgesia with lower VAS scores and
minimal side effects when used as an adjuvant to intrathecal bupivacain. However in our study we did not find
dose dependent effect on onset of sensory and motor block but effect on prolongation of postoperative analgesia
were comparable to our study

Our trial compared 3 doses (4ug, 6 ug and 8 pug) of DMT The onset time of sensory or motor blockade
was comparable in all 3 groups (table 2). Ghanem et al*’ observed relatively shorter time of onset than observed
by us which can be attributed their use of isobaric bupivacain and difference in definition of onset time (T8
dermatome versus T- 10 dermatome. Our trial showed that duration of motor blockade (319 + 25.25, 329.37 +
16, 390.7 * 33.55) sensory block (190.7 + 21.37, 191.05 £ 13, 236.15 + 21.53) and analgesia (442.8 + 34.96,
44525 + 34. 44, 611.58 + 35.46) increased significantly and congruently with increase in the dosage of
intrathecal DMT with comparable hemodynamic and side-effect profile. However there was a greater increase in
the duration of analgesia compared with the increase in duration of motor paralysis (table 2). Increasing the
dosage of intrathecal DMT from 4pug to 8ug resulted in a 23.88% (190.7vs. 236.15 minutes), 22.48% (319 vs.
390 minutes) and 26.70% (442.8 vs. 611.58 minutes) increase in the duration of sensory block, motor block and
analgesia, respectively. In our study, no sedative was given during premedication and thus most of the patients
had a sedation score of 0 at all measured intervals. It has been observed earlier that addition of higher doses of
intrathecal DMT to bupivacain cause higher sedation scores.*

Patients remained haemodynamicaly stable in all 3 groups at all measured intervals. It is a well known
fact that intrathecal local anaesthetics block the sympathetic outflow and cause fall in BP and pulse we observed
a similar decrease in haemodynamic parameters in all the patients irrespective of group distribution however Al
Mustafa et al’ demonstrated a dose dependent but still insignificant decrease in MAP by addition of DMT to
bupivacain over a range of 5 pu gm to 10 p gm though in our study, it was not so. Intrathecal DMT as an
adjuvant in low doses does not produce any haemodynamic changes®.

Table no.1: Patients and surgery characteristics
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Group A Group B Group C
Variable (4pgm) (6 pgm) (8pgm)
Age (Year) 31.25+5.87 34.9+4.68 32.9+6.41
Male (%) 17 (85%) 12 (60%) 19 (95%)
Weight(Kg) 60.03 + 6.49 57.20 +9.49 56.49 + 7.46
ASA 1 /1l 16/4 13/7 16/4
Pulse rate 83.3+£5.22 86.55 + 7.38 80.4 +4.53
Blood pressure 135.5/82 + 4.44/3.78 138/85 + 5.63/4.98 137/84 + 4.62/3.8
Duration of Surgery (in min.) 104.4 £ 22.09 89.3 £ 29.67 103.32 + 28.28
Table no.2: Block characteristics:
Group A Group B Group C
Variable 4pugm 6 pgm 8pgm
Sensory block onset time (min.) 6.85+ 1.59 475+£121 5.5+0.90
Sensory block duration (min.) 190.7 + 21.37 191.05 + 13 236.15 £ 21.53
Motor block onset time (min.) 6.73+1.22 5.7+ 1.60 6.81+1.17
Motor block duration (min.) 319 +25.25 329.37 £ 16 390.7 + 33.55
Duration of Analgesia (in min.) 442.8 +34.96 44525+ 34.44 611.58 + 35.46
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For the sensory block p-value is 0.001591 < 0.05 (o) i.e. there is significant difference in the level of
doses. For the motor block p-value is 0.000267 < 0.05 (a) i.e. there is significant difference in the level of dose
And for the demand of Analgesic p-value is 0.0000001 <0.05 (o) i.e. there is highly significant difference
between them.

Further studies are required to rule out any short term or long-term adverse effects of intrathecal
dexmedetomidine, although in our study 24 hours follow up showed no significant side effects. Patients only in
ASA grade | and Il were included in our study. Safety of DMT therefore needs to be evaluated in patients with
known cardiovascular or other comorbidities or in pregnancy.

V. Results
A total of 60 patients of ASA gradel and 2 were included in this study. All the groups were
comparable as regard to age, sex, weight, and ASAgrade (Tablel). The number of patients in each group were

undergoing different types of infraumblical surgeries.
The onset of sensory block, The peak sensory block level and the time to attain peak sensory block level
were comparable among all the groups (Table 2 )However duration of sensory block i.e. time taken to regression
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to S-1 was significantly higher in group C(,236.15 + 21.53 min.) as compared to group A(190.7 + 21.37min., )
and group B (191.05 £ 13min. ) p- value is 0.001591 < 0.05 (a) i.e. there is significant difference in the level of
sensory block with increasing doses of DMT.

There was no significant difference in onset of motor block between the 3 groups however duration of
motor block i.e. motor block regression to Bromage 3 was significantly higher in group C(,390.7 + 33.55 min)
as compared to group A( 319 £ 25.25min.) and group B (329.37 + 16 min). p- value is 0.000267 < 0.05 () i.e.
there is significant difference in the duration of motor block with increasing doses of DMT.

The duration of analgesia was significantly prolonged in GroupC (611.58 + 35.46) compared with
group A and B (p< 0.0000001). Group C required significantly less rescue analgesics in the first 24 hours
postoperatively than group B and group A.

The heart rate, blood pressure, and sedation level assessed at various time intervals showed no
statistically significant differences. Two patients in group A and one patient in group C had hypotension and
bradycardia which were treated with 6mg of mephentermine and 0.6mg of inj atropine.

V. Conclusion

On the basis of our study we conclude that addition of intrathecal dexmedetomidine to hyperbaric Bupivacain
prolongs the sensory and motor block and also prolongs the time of postoperative analgesia in a dose dependent
manner with hemodynamic stability and minimal side effects

Dexmedetomidine seems to be an attractive adjuvant to intrathecal bupivacain especially in long
duration surgeries as an alternative to epidural anaesthesia or prolonged general anaesthesia. However, further
clinical studies are required to prove the efficacy and safety of varying dosages of DMT for supplementation of
spinal local anaesthetics.
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