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Abstract Background: Gynaecological procedures are often done under regional anaesthesia.Various adjuvants are being used
with local anesthetics for prolongation of intraoperative and post-operative analgesia. Dexmedetomidine, a highly
selective alpha-2adrenergic agonist, has emerged as a valuable adjunct to regional anesthesia and analgesia.The study
was aimed to compare the onset, duration of sensory and motor block, hemodynamic effects, post-operative analgesia,
and adverse effects of dexmedetomidine and clonidine with bupivacaine for spinal anesthesia. Material and Methods: A
total of 50 patients belonging to ASA Grade 1 and 2 undergoing elective gynecological surgery under spinal anesthesia
were studied. The patients were allocated in two groups (25 each). Group I bupivacaine + clonidine (B+C) received 17.5
mg of bupivacaine supplemented 45 mcg clonidine and Group II bupivacaine + dexmedetomidine (B+D) received 17.5
mg bupivacaine supplemented 5 mcg dexmedetomidine. The onset time of sensory and motor level, time to reach peak
sensory and motor level, hemodynamic changes and side effects were recorded. Results: Mean time of onset of sensory
block in Group I and Group II were found to be 3.65+0.68 mins and 2.78+0.20 mins respectively (p>0.05). The onset of
motor block in Group I was slightly less than Group II. Five patients in Group I B+C and nine patients from group II
B+D had significant bradycardia and hypotension. Nausea and vomiting was reported in one case in group I B+C
shivering was reported in 1 case of each group. Discussion: Use of intrathecal dexmedetomidine as an adjuvant to
bupivacaine seems to be an attractive alternative to clonidine for long duration gynecological surgical proceduresdue to
its profound intrathecal anesthetic and analgesic properties combined with minimal side effects.
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_ eliminate the anxiety component during regional
anaesthesia' 2. Gynaecological procedures such as vaginal

Quick Response Code: hysterectomy, abdominal h}ysterectomy are often done
Website: under regional anaesthesia’”. Spinal anaesthesia with

www.medpulse.in bupivacaine is given routinely for such procedures. The
routine doses of bupivacaine are associated with
prolonged and intense sensory and motor block and
significant sympathetic block. In low doses, bupivacaine
) limits the distribution of spinal block and yield a
06 April 2017 comparably rapid recovery, but may not provide an
adequate level of sensory block’.Various adjuvants are
being used with local anesthetics for prolongation of
intraoperative and post-operative analgesia. Spinal
anaesthesia with bupivacaine alone has relatively short
duration of action and needs early analgesic intervention
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INTRODUCTION

Anaesthetic techniques have improved drastically over
the last few decades. Many techniques and drug regimens
have been tried from time to time with varied success, to
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in the post-operative period. To overcome this
disadvantage, the concept of co-induction of anesthesia
has come forward by administering selective o, agonist
like clonidine to reduce the dose requirement of
bupivacaine and its adverse effects and prolong analgesia
in the post-operative period®. Dexmedetomidine, a highly
selective alpha-2adrenergic agonist has emerged as a
valuable adjunct to regional anesthesia and analgesia’. It
has become of the frequently used drugs along with
routine anaesthetic drugs, due to its haemodynamic,
sedative, anxiolytic, analgesic, neuroprotective and
anaesthetic sparing effects®. Earlier human = studies
showed that, intrathecal 5 mcg dexmedetomidine would
produce longer duration of analgesic effect in spinal
anesthesia with minimal side effects’'. In present study,
the usefulness of intrathecal bupivacaine and clonidine
combination was compared with bupivacaine and
dexmedetomedine for gynaecological procedures.

MATERIAL AND METHODS

In this prospective, randomized and double blinded study,
a total of 50adult females belonging to American Society
of Anesthesiology (ASA) Grades 1 and 2 scheduled for
gynecological surgery under subarachnoid block were
enrolled after obtaining approval from the Hospital Ethics
Committee along with written and informed consent.
Patients with contraindication to regional anesthesia,
history of significant coexisting diseases like ischemic
heart disease, hypertension, impaired renal functions,
rheumatoid arthritis, and severe liver disease where
excluded from the study. The patients were allocated in
two groups (25 each). Group I bupivacaine + clonidine
(B+C) received 17.5 mg of bupivacaine supplemented 45
mcg clonidine and Group II bupivacaine +
dexmedetomidine (B+D) received 17.5 mg bupivacaine
supplemented 5 mcg dexmedetomidine. All patients were
examined and investigated a day prior to surgery, and
were familiarized with visual analogue scale (VAS)
[13]and its use for measuring the postoperative pain.
They were advised fasting for 6 h and received
alprazolam 0.5 mg as premedication a night before and
0.25 mg in morning on the day of the surgery. In the
operation theatre, electrocardiogram (ECG), pulse
oximetry, and noninvasive blood pressure were attached
and baseline parameters were recorded and monitoring
was initiated. Intravenous (IV) access was secured and all
patients were preloaded with ringer lactate 10 ml/kg.
These patients were randomly assigned using sealed
envelope technique to either of the two groups in a double
blind manner. The various treatment groups were as per
Table 1. The study solutions were prepared in a 5 ml
syringe by an anesthesiologist who then handed them
over in a coded form to the attending anesthesiologist

blinded to the nature of drug given. Subarachnoid block
was administered at the L2—3or L3—4vertebral level using
26-gauge spinal needle with patients in the sitting
position under all aseptic precautions. Patients were made
supine following the block.

Table 1: Grouping of the study population

Group Drugs given
Group | Intrathecal bupivacaine 12.5 mg (2.5 ml) + clonidine 30
B+C ug (0.2 ml) + preservative free normal saline (0.3 ml)
Group I Intrathecalbupivacaine 12.5 mg (2.5 ml) +
B+D dexmedetomidine 5 pug (0.05 ml) +preservative free

normal saline (0.45 ml)

BC=Bupivacaine clonidine; BD=Bupivacaine dexmedetomidine

The onset and duration of sensory block, highest level of
sensory block, time to reach the highest dermatomal level
of sensory block, motor block onset, time to complete
motor block recovery, and duration of spinal anesthesia
were recorded.

Definitions

Onset of sensory block

The onset of sensory block was defined as the time
between injection of intrathecal anesthetic and the
absence of pain at the T8 dermatome assessed by sterile
pinprick every 2 min till T8 dermatome was achieved.
The highest level of sensory block was evaluated by
pinprick at midclavicular line anteriorly every 5 min for
20 min after the injection, thereafter every 15 min.
Duration of sensory block

The duration of sensory block was defined as the time of
regression of two segments in the maximum block height,
evaluated by pinprick. The motor level was assessed
according to modified Bromage score'*: Bromage 0, the
patient is able to move the hip, knee, and ankle; Bromage
1, the patient is unable to move the hip, but is able to
move the knee and ankle; Bromage 2, the patient is
unable to move hip and knee, but is able to move the
ankle; and Bromage 3, the patient is unable to move the
hip, knee, and ankle.

Time for motor block onset

Time for motor block onset was defined as modified
Bromage score of 3. Complete motor block recovery was
assumed when modified Bromage score was 0.

Duration of spinal anesthesia

The duration of spinal anesthesia was defined as the
period from spinal injection to the first occasion when the
patient complained of pain in the postoperative period.
All durations were calculated considering the time of
spinal injection as time zero. Surgery was allowed to
commence on achieving adequate sensory block height
(T8). Vitals were recorded 5 min before intrathecal
injection; 5, 10, 15, 20, and 25 minutes after and
subsequently every 15 minutes. Pain scores using VAS
were recorded 5 min before intrathecal injection, after the
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start of surgery, and subsequently every 15 min till the
surgery was over; and thereafter VAS was assessed in the
postoperative period. IV fluids were given to maintain the
blood pressure. Heart rate (HR) less than 50 beats/min
was corrected using 0.6 mg of IV atropine sulfate. The
incidence of pruritus, nausea, Vomitin%, and sedation
were recorded. De Kock sedation scale” was used: 1 =
patient somnolent but responding to verbal commands; 2
= patient somnolent, not responding to verbal commands
but responding to manual stimulation; and 3 = patient
somnolent, not responding to verbal commands or manual
stimulation. Postoperatively, motor block recovery such
as modified Bromage score of zero and sensory block
regression were assessed every 15 min after completion
of surgery till the time of regression of two segments in
maximum block in the post-anesthetic care unit (PACU)
along  with the vitalsigns and  VASscores.
Anypatientshowing VAS more than or equal to 3 was
administered a supplemental dose of IV. tramadol 50 mg.
The amount required by the patients in the next 24 h was
recorded in the groups.

Statistical analysis

Data obtained were tabulated and analyzed using
Statistical Package for Social Science (SPSS 15.0
evaluation version). Data was expressed as means and
standard deviation (SD), medians and ranges, or numbers
and percentages.

RESULTS
A total of 50 adult females belonging to ASA) Grades 1
and 2 scheduled for gynecological surgery under

subarachnoid block were studied. To make the
comparison unbiased, the number of patients under each
type of gynecological surgery performed was kept similar
among the groups. No statistical difference was seen in
patient’s demographics or ASA grade and duration of
surgery as well (Table 2).

Table 2: Comparison of demographic profile in two groups

Variable Group | (B+C) Group Il (B+D) p value
Age (years) 39.0 4.2 39.4 +6.8
Height (cm) 169.6+2.3 170.1+5.6
Weight (kgs) 66.2+7.7 69.4+3.4

ASA Grade (1:2) 28:2 26:4 >0.05

Duration of surgery (min) 92.6+30.4 94.4+32.5 >0.05

Abdominal hysterectomy was the commonly performed
gynecological surgery in both groups (Table 3).

Table 3: Types of gynaecological procedures

Type of gynecological Group | Group Il
procedure performed (B+C)(n=25) (B+D)(n=25)

Abdominal hysterectomy 11 14

Vaginal hysterectomy 08 07

Laparotomy for ovarian 07 06
mass

Tubal recanalization 04 03

Table 4 depicts comparison of sensory and motor block
characteristics in both the groups. Mean time of onset of
sensory block in Group I and Group II were found to be
3.65+0.68 mins and 2.784+0.20 mins respectively
(p>0.05). The onset of motor block in Group I was
slightly less (4.12+0.60 mins) than Group II (4.56+0.88
mins), however, the difference was insignificant (p>0.05).

Table 4: Characteristics of spinal anaesthesia

Variable (min) Group | (B+C) Group Il (B+D) p value

Time of onset of sensory block 3.65+0.68 2.78+0.20 >0.05
Time of onset of motor block 4.12+0.60 4.56+0.88 >0.05
Time to reach max. sensory level 7.68+1.26 7.84+1.64 >0.05
Duration of sensory block 354.22+33.51 402.11+24.32 <0.05
Duration of motor block 205.33+36.91 364.20+55.12 <0.05
Duration of spinal anaesthesia 376+26.1 504.66+10.45 <0.05

The duration of sensory block in Group [ was
354.22+33.51 min and in Group II was 402.11+24.32 min
and the duration of motor block in Group [ was
2053343691 mins and in Group I  was
364.20+55.12mins. Duration of sensory and motor block
was significantly prolonged in group I B+D as compared
to group II B+C (p<0.05). The duration of spinal
anesthesia was shorter in group I B+C as compared to
group II B+D (p<0.05) (Table 4). The mean values of
mean arterial pressure and HR were comparable between
the two groups throughout the intra- operative and post-
operative period. None of the patients experienced
respiratory distress at any point of time. SpO2 of all the
patients were greater than 96% at all the times and did not

require additional oxygen in post- anesthesia room. Five
patients in Group I B+C and nine patients from group II
B+D had significant bradycardia and hypotension which
was treated with mephentermine 6 mg IV. Nausea and
vomiting was reported in one case in group I B+C
shivering was reported in 1 case of each group. However,
the rate of complications were statistically insignificant
between both the groups. Lower VAS values (<3) were
observed in both the groups during the whole duration of
surgery. None of the patients required additional
analgesics intraoperatively. Post-operative VAS scores
and total analgesic requirement in 24 hrs were minimal in
Group II B+D (p<0.05).
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DISCUSSION

Management of intra and post-operative painhas been
revolutionized since the understanding of its
neurobiology and pharmacology of the available drugs for
the control of pain'®. Various drugs have been tried in the
subarachnoid space along with local anaesthetics with the
aim of improving the duration of post-operative
analgesia'’. Spinal anaesthesia is the most commonly
used technique in developing country like India as it is
rapid onset, technically easy administration and
economical technique'®. Intrathecal o, receptor agonists
have been found to have anti-nociceptive action for both
somatic and visceral pain. Clonidine is a selective partial
agonist for o2-adrenoreceptors and it increases the
duration of sensory and motor spinal block when added to
spinal local anaesthetics. This effect of clonidine is dose
dependent and doses of more than 75 pg intrathecal
clonidine is accompanied by excessive sedation,
hypotension and bradycardia'®. Local anesthetics act by
blocking sodium channels. Alpha-2 adrenoreceptor
agonists act by binding to the presynaptic C-fibers and
post-synaptic dorsal horn neurons. They produce
analgesia by the depressing release of C-fiber transmitters
and by hyperpolarization of post-synaptic dorsal horn
neurons™’. The complementary action of local anesthetics
and alpha-2 adrenoreceptor agonist accounts for their
profound analgesic properties. The prolongation of motor
block of spinal anesthetics may be the result of binding of
alpha-2 adrenoreceptor agonists to the motor neurons in
the dorsal horn™. Dexmedetomidine when used
intravenously during anaesthesia reduces opioid and
inhalational anesthetics requirements”’. It has about ten
times higher affinity for 2- adrenoreceptor than clonidine.
It is useful in blunting haemodynamic responses in
perioperative period due to its central sympatholytic
effect and successfully used in intravenous doses varying
from 0.25 to 1 mecg/kg for attenuating intubation
responses™. In present study, time of onset of sensory
blocks was similar in both groups. Al-Ghanem et al'® also
observed no difference in the onset time in patients
receiving dexmedetomidine (7.5+£7.4 mins) and fentanyl
(7.443.3 mins) as adjuvant to isobaric bupivacaine
(p=0.95).The intrathecal 5 mcg dexmedetomidine shown
prolonged duration of motor block.When compared to the
duration of motor block in Kanazi e al’ study (250£76
mins) and in Al-Ghanem et al study (240+64 mins)'’.
Hala EA Eid ef al*observed dose dependent prolongation
of motor and sensory blockade with reduced analgesic
requirement with increasing dosage of intrathecal
dexmedetomidine. Doses varying from 3 to 15 mcg have
been used as adjuvant to bupivacaine for spinal
anaesthesia. There has been dose-dependant prolongation
of analgesia.lt is observed in various studies that

dexmedetomidine as an epidural adjuncts prolong the
motor and sensory block duration time and post-operative
analgesia without any additional morbidity***. Both
dexmedetomidine and clonidine provide good quality of
intra-operative analgesia and hemodynamic stability.
Intrathecal dexmedetomidine and clonidine added to
bupivacaine reduce both visceral and somatic pain in
present study. The analgesia was significantly better in
Group II B+D as compared to Group I B+C and it was
statistically significant. Al-Ghenam et a/'’ and Mahendru
et al’® study shows that the use of intrathecal
dexmedetomidine as an adjuvant to bupivacaine seems it
to be an attractive alternative to fentanyl and clonidine for
long duration surgical procedures. Bradycardia and
hypotension are the major side effects observed following
dexmedetomidine infusion. Bradycardia is attributed to
reflex response for transient hypertension during initial
part of infusion. Subsequent decrease in heart rate is due
to decrease in central sympathetic outflow. Hypotension
is attributed to decreased central sympathetic outflow. In
the present study, these side effects were not significant
due to small doses of intrathecal dexmedetomidine and
clonidine with local anesthetics were used. To conclude,
the use of intrathecal dexmedetomidine as an adjuvant to
bupivacaine seems to be an attractive alternative to
clonidine for long duration gynecological surgical
procedures due to its profound intrathecal anesthetic and
analgesic properties combined with minimal side effects.

ACKNOWLEDGEMENTS

We express our deep sense of gratitude to the
Management, JIIU Trust and Dr. Amarnath B. Solapure,
Dean, IIMSR Medical Collage, Badnapur, Jalna,
Mabharashtra. We also deeply acknowledge the help and
support of Dr. Sudhir Bhope, Prof. and Head, Dept. of

Anesthesia and Dr. A. M. Khadri, Medical
Superintendant, Noor Hospital, Badnapur and my
Patients.

REFERENCES

1. Hohener D, Blumenthal S, Borgeat A. Sedation and
regional anaesthesia in the adult patient. Br J Anaesth
2008;100:8-16.

2. Helgeson LE. Sedation during regional anaesthesia:
Inhalational versus intravenous. Curr Opin Anaesthesiol
2005;18:534-539.

3. Alahuhta S, Kangas-Saarela T, Hollmen AL, Edstrom
HH. Visceral pain during caesarean section under spinal
and epidural anesthesia with bupivacaine. Acta
Anesthesiol Scand 1990; 34:95-98.

4. Pedersen H, Santos CA, Stinberg ES, et al. Incidence of
visceral pain during cesarean section: the effect of
varying doses of spinal bupivacaine. Anesth Analg 1990;
69:46-49.

MedPulse International Journal of Anesthesiology, Print ISSN: 2579-0900, Volume 2, Issue 1, April 2017 Page 4



10.

11.

12.

13.

14.

15.

Madhuri Pramod Lonikar, Shubhada Anand Patil, Mohd. Imran Haroon

Kim SY, Cho JE, Hong JY, Koo BN, Kim JM, Kil HK.
Comparison of intrathecal fentanyl and sufentanil in low-
dose dilute bupivacaine spinal anaesthesia for
transurethral prostatectomy. Br J Anaesth 2009; 103:750-
754.

Ben-David B, Solomon E, Levin H, Admoni H, Goldik
Z. Intrathecal fentanyl with small-dose dilutes
bupivacaine: Better anesthesia without prolonging
recovery. Anesth Analg 1997; 85:560-5.

Grewal A. Dexmedetomidine: New avenues. J
Anaesthesiol Clin Pharmacol 2011; 27:297-302.

Panzer O, Moitra V, Sladen RN.Pharmacology of
sedative-analgesic agents: Dexmedetomidine,
remifentanil, ketamine, volatile anesthetics, and the role
of peripheral mu antagonists. Crit Care Clin 2009;
25:451-69.

Kanazi GE, Aouad MT, Jabbour[/Khoury SI, Al Jazzar
MD, Alameddine MM, Al-Yaman, et al. Effect of
low(ldose dexmedetomidine or clonidine on the
characteristics of bupivacaine spinal block. Acta
Anaesthesiol Scand 2006; 50:222-7.

Al Ghanem SM, Massad IM, AlJMustafa MM,
All1Zaben KR, Qudaisat IY, Qatawneh AM, et al. Effect
of adding dexmedetomidine versus fentanyl to intrathecal
bupivacaine on spinal block characteristics in
gynecological procedures: A double blind controlled
study. Am J Appl Sci 2009; 6:882-7.

Al-Mustafa MM, Abu-Halaweh SA, Aloweidi AS,
Murshidi MM, Ammari BA, Awwad ZM, et al. Effect of
dexmedetomidine added to spinal bupivacaine for
urological procedures. Saudi Med J 2009; 30:365-70.
Gupta R, Verma R, Bogra J, Kohli M, Raman R,
Kushwaha JK. A Comparative study of intrathecal
dexmedetomidine and fentanyl as adjuvants to
Bupivacaine. J Anaesthesiol Clin Pharmacol 2011;
27:339-43.

Murthy TV, Singh R. Alpha 2 adrenoceptor
agonistJdexmedetomidine role in anaesthesia and
intensive care: A clinical review. J Anaesth Clin
Pharmacol 2009;25:267-72.

Bromage PR. A comparison of the hydrochloride and
carbon dioxide salts of lidocaine and prilocaine in
epidural analgesia. Acta Anaesthesiol Scand Suppl
1965;16:55-69.

De Kock M, Wiederkher P, Laghmiche A, Schottes JL.
Epidural clonidine used as a sole analgesic agent during
and after abdominal surgery: A doselJresponse study.
Anesthesiology 1997; 86:285-92.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gupta M, Shailaja S, Hegde KS. Comparison of
intrathecal dexmedetomidine with buprenorphine as
adjuvant to bupivacaine in spinal asnaesthesia. J Clin and
Diag Res 2014; 8(2):114-117.0J

Chattopadhyay A, Maitra S, Sen S, Bhattacharjee S,
Layek A, et al. A Study to Compare the Analgesic
Efficacy of Intrathecal Bupivacaine Alone with
Intrathecal Bupivacaine Mantz J, Josserand J, Hamada S.
Dexmedetomidine: New insights. Eur J Anaesthesiol
2011; 8:3-6.

Vaghadia H, McLeod DH, Mitchell GW, Merrick PM,
Chilvers CR. Small-dose hypobaric lidocainefentanyl
spinal anesthesia for short duration outpatient
labaroscopy. II. Optimal fentanyl dose. Anesth Analg
1997, 84:65-70.

Sethi BS, Samuel M, Sreevastava D. Efficacy of
analgesic effects of low dose intrathecal clonidine as
adjuvant to bupivacaine. Indian J Anaesth 2007; 51:415-
9.

Gutstein HB, Akil H. Opioid analgesics. In: Gilman AG,
Hardman JG, Limbird LE, editors. Goodman and
Gilman's the Pharmacological Basis of Therapeutics. 10 ™
ed. USA: McGraw Hill; 2001. p. 595-96.

Martin E, Ramsay G, Mantz J, Sum-Ping ST. the role of
the alpha2-adrenreceptor agonist dexmedetomidine in
post-surgical sedation in the intensive care unit. J
intensive Care Med 2000;18:29-34.

Coursin DB, Coursin DB, Maccioli GA.
Dexmedetomidine. Current Opinion in Critical Care
2001;7:221-226.

Hala EA, Shafie MA, Youssef H. Dose related
prolongation of hyperbaric  bupivacaine  spinal
anaesthesia by dexmedetomidine. Ain-Shams J
Anaesthesiol. 2011; 4:83-95.

Bajwa SJ, Bajwa SK, Kaur J, Singh G, Arora V, Gupta S,
et al. Dexmedetomidine and clonidine in epidural
anaesthesia: a comparative evaluation. Indian J Anaesth
2011; 55(2):116-21.

Salgado PF, Sabbag AT, Silva PC, Brienze SL, Dalto HP,
Moddolo NS, et al. Synergistic effect between
dexmedetomidine and 0.75% ropivacaine in epidural
anesthesia. Rev Assoc Med Bras 2008; 54(2):110-5.
Mahendru V, Tewari A, Katyal S, Grewal A, Singh MR,
Katyal R. A comparison of intrathecal dexmedetomidine,
clonidine, and fentanyl as adjuvants to hyperbaric
bupivacaine for lower limb surgery: a double blind
controlled study. J Anaesthesiol Clin Pharmacol 2013;
29(4):496-502.

Copyright © 2017, Medpulse Publishing Corporation, MedPulse International Journal of Anesthesiology, Volume 2, Issue 1 April 2017



