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Abstract

�ac�ground:� Dexmedetomidine,� is� a� imidazole� compound,� is� a�
pharmacological�active�of�dextroisomer�of�medetomidine.�It�is�selective�and�
specific� to� �2A� adrenoreceptor,� which� is� responsible� for� its� sedative� and�
analgesic�effect.�This�property�has�made�it�popular�drug�as�adjuvant�to�local�
anaesthetic�drug�in�regional�anaesthesia.�Method:�The�study�was�conducted�
on� �0� patients�undergoing� lower� limb�orthopaedic�surgeries�under� spinal�
anaesthesia�patients�were�randomized�and�allocated�into�two�groups�using�
sealed�envelope�techni�ue�based�on�inclusion�and�exclusion�criteria.�All�the�
patients�enrolled�for�this�study�were�examined�preoperatively,�and�allocated�
into� group� I� and� group� II.��roup� I� �� 3ml� of� 0.���� isobaric� Ropivacaine.�
Plus�0.�ml�of�normal�saline.��roup�II���3ml�of�0.����isobaric�ropivacaine�plus�
�ug�of�Dexmedetomidine�in�0.�ml�of�Normal�saline.�Result:�Time�of�onset�of�
sensory�block�was�3.�1�0.�min�in�group�I�in�comparison�to�4.94�1.12�min�in�
group�II�with�p�value�0.018�2.�Maximum�level�of�sensory�level�achieved�in�
group�I�was�T��and�in�group�II�it�was�T�,�with�p�value�0.0001.�Time�re�uired�
to�achieve�maximum�sensory�level�in�group�I�was�12.��1.9�min,�in�group�II�
it�was�11.�2�1.8min,�with�p�value�0.204.�Time�for�two�segment�regressions�
was�114.�8�1�.24min�in�group�1�but�in�group�II�it�was��2.42�8.94min�with�
P�value�0.00001.�Time�to�regression�to�S2�segment�was�43�.�4�34.28min�in�
group� I�and�2�9.4��2�.4�� in�group�II�with�p�value�0.00001.��iscussion�and�
conclusion:�Five�micro�gram�of�dexmedetomidine�when�added�to�ropivacaine�
is� associated� with� faster� onset� and� longer� duration� of� sensory� blocked,�
haemodynamic�stability,�absence�of�sedation�and�reduced�need�for�analgesia�
in�first�24�hour.

Keywords�� Ropivacaine�� Dexmedetomidine�� Intrathecally�� Lower� Limb�
Surgery.

Introduction

Spinal� anaesthesia� is� commonly� used� in� lower�
limb� surgery� but� the� limitation� with� this� is� the�
local� anaesthetic� drugs� are� of� shorter� duration� of�
action�and�having�poor�post-operative�pain� relief.�
So� patient� re�uire� early� analgesic� intervention� in�
postoperative�period��1�.

A� number� of� adjuvants� are� used� for� example�
opioids,� �2-� adrenoreceptor� blockers,� steroids� and�
other�drugs�like�ketamine,�neostigmine,�midazolam�
and�magnesium�sulphate��2�.�Out�of�all�these�fentanyl�
is� most� commonly� used� but� it� is� associated� with�
prolongation�of�sensory�block�and�also�having�more�

adverse�effect�like�hypotension�and�pruritus��3�.

Ropivacaine� is� a� long�acting�amide�anaesthesia�
agent�causing�differential�motor�and�sensory�block.�
It�has�a�reduced�risk�of�cardiotoxicity,�neurotoxicity�
and�has�rapid�recovery�of�motor�function.�It�is�used�
for�epidural,�spinal,�caudal,�peripheral�nerve�blocks�
and�intrathecally��4,��.

Dexmedetomidine,� is� a� imidazole� compound,�
is� a� pharmacological� active� of� dextroisomer� of�
medetomidine.� It� is� selective� and� speci��c� to� �2A�
adrenoreceptor,�which�is�responsible�for�its�sedative,�
and�analgesic�effect����.�This�property�has�made�it�
popular�drug�as�adjuvant�to�local�anaesthetic�drug�
in�regional�anaesthesia����.
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The� present� study� has� been� conducted� to�
evaluate� the�onset�and�duration�of� sensory�block,�
haemodynamic� changes,� postoperative� analgesic�
re�uirement� and� adverse� drugs� reaction,� when�
dexmedetomidine�added�to�intrathecal�ropivacaine�
in�lower�limb�surgeries.

Material�and�method

This� is� a� prospective,� randomised� comparative�
study� conducted� in� the� dept.� of� anaesthesia�
Konaseema� institute� of� medical� science�
Amalapuram,� Andrapradesh� from� Jan� 201�� to�
May�2018.

Ethics:� Before� start� of� this� study� approval� was�
taken� from� institutional� ethics� committee,� all� the�
patients� enrolled� for� this� study� were� informed�
about�the�procedure�and�drugs.�A�written�informed�
consent�was�taken�from�each�patient.

Study� population:� The� study� was� conducted� on�
�0� patients� undergoing� lower� limb� orthopaedic�
surgeries� under� spinal� anaesthesia.� Patients�were�
randomized� and� allocated� into� two� groups� using�
sealed�envelope�techni�ue�based�on�inclusion�and�
exclusion�criteria.

Inclusion�criteria E�clusion�criteria

Age�between�18-�0�yrs
ASA�I�and�II

Local�infection,�bleeding�disorder,�
heart�block,�Hypertension,�spinal�
deformity,

All� the� patients� enrolled� for� this� study� were�
examined�preoperatively,�and�allocated�into�group�
I�and�group�II.

Group� I� �� 3ml� of� 0.���� isobaric� Ropivacaine.�
Plus�0.�ml�of�normal�saline.

Group�II���3ml�of�0.����isobaric�ropivacaine�plus�
�ug�of�Dexmedetomidine�in�0.�ml�of�Normal�saline.

In� the� operation� theatre� all� the� patients� were�
preloaded� with� ringer� lactate� 1�ml/� kg.� No� pre-
anaesthetic� medication� was� used� in� any� group.�
Vitals� like� BP� �blood� pressure�,� HR� �heart� rate�,�
RR�respiratory� rate�,� and� oxygen� saturation�were�
monitored.�Patients�were�placed�in�sitting�position.�
Under� all� aseptic� precautions� L3� L4� space� was�
pierced�with�2�-Guage��uincke�needle�by�midline�
approach,� and� the� study� drug� was� deposited�
intrathecally.� Immediately� after� performing� the�
block� all� patients�were� placed� in� supine� position.�
Blood�pressure,�Heart�rate,�respiratory�rate,�oxygen�
saturation� �SpO

2
��was�monitored�at� �min� interval�

till�the�end�of�procedure,�Hypotension�was�de��ned�
when� SBP�was�below� 90�mm�of�Hg.� Bradycardia�
was�de��ned�when�HR�was�below��0�and�SpO

2
�was�

detected�below�90��then�it�was�treated�with�oxygen�
supplementation,� bradycardia� was� treated� with�
atropine�0.�mg�I.V��intra�venous�,�hypotension�was�
treated�with�ephedrine��mg�IV.

Following� parameters� were� recorded,� sensory�
block�was�assessed�by� loss� of�pin�prick� sensation�
to�23g�hypodermic�needle�in�the�mid-axillary�line,�
at�every�2.min�until�T10�dermatomal�level�reached�
and�then�every��min�interval�until�no�change�level�
reached.�Time�to�reach�T10�level�was�taken�as� the�
time� of� onset� of� sensory� block,� duration� of� block�
was� the� time� taken� for� the� sensory� regression� of�
two� segments� from� the� highest� level� of� sensory�
block,�maximum� level� of� sensory� block� achieved,�
duration�of�sensory�block,�was�recorded.

Motor� block� was� assessed� every� �� min� till�
completion�of�surgery�by�modi��ed�Bromage�score,�
maximum�motor�block�achieved,� time�re�uired�to�
reach�maximum�motor� block� and� total.� Duration�
of� motor� block� that� is� recovery� to� Bromage� was�
recorded��8�.

0 No�motor�blockage

1 Unable�to�lift�leg�straight

2 Not�able�to�flex�knees

3 Not�able�to�flex�ankles

Sedation�was� assessed� with� four� �point� verbal�
rating� scale,� 1� �� No� sedation,� 2�� light� sedation,�
3���somnolence,�4��Deep�sedation.

Post-operative�pain�score�was�recorded�by�using�
visual�Analogue,�score��VAS���9��between�0�and�10�
�0�no�pain,�10�the�most�severe�pain��initially�every�
��min�for�1��min,�till�surgery�over,�post�operatively,�
every�half�hourly�for���rst�1�hr,�then�1hourly�for�12hr�
then�3hrly�till�24hr.��hen�VAS�was��4�then���mg�
i.m.�inj.�diclofenac�was�given�repeated�after�12hr�if�
re�uired.�For�breakthrough�pain�inj�tramadol�100mg�
was� given.� Total� consumption� of� diclofenac� and�
tramadol�in���rst�24hr�was�recorded�in�both�groups.

Any� side� effect� and� complication� like,�
hypotension,�Bradycardia,�headache,,�nausea,�and�
vomiting�and�back�pain�was�recorded.

Statistical� analysis:� Data�was� analysed� by� using�
SPSS� 1�.0,� the� parametric� data� was� by� analysed�
by� unpaired� T-test� and� nonparametric� data� was�
analysed� by� chi� s�uare� test.� p� value� �0.0�� was�
considered�statistically�signi��cant.

Result�and�obser�ation

As�per�Table�1�both�the�group�were�statistically�
comparable� to� each� other� with� regard� to�
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demographic�pro��le,�with�p�value�more�than�0.0�.�

There� was� no� statistical� difference� between� two�

group� regarding� basal� hemodynamic� parameters�

also��Table�2�.

Regarding� sensory� and� motor� block�

characteristics�as�per�table�3,�time�of�onset�of�sensory�

block� was� 3.�1�0.�min� in� group� I� in� comparison�

to�4.94�1.12�min�in�group�II�with�P�value�0.018�2.�

Maximum�level�of�sensory�level�achieved�in�group�

I�was�T�� and� in� group� II� it�was�T�,�with�p�value�

0.0001.�Time�re�uired�to�achieve�maximum�sensory�

level� in�group�I�was�12.��1.9��min� ,� in�group�II� it�

was� 11.�2�1.8min,� with� P� value� 0.204.� Time� for�

two� segment� regressions� was� 114.�8�1�.24min� in�

group�1�but�in�group�II�it�was��2.42�8.94min�with�

P�value�0.00001.�Time�to�regression�to�S2�segment�
was�43�.�4�34.28min�in�group�I�and�2�9.4��2�.4��in�
group�II�with�p�value�0.00001.

Time� to� complete� motor� block� in� group� I� was�
2�.82��.2��Min�in�comparison�to�2�.34�2.8�in�group�
II�with�p�value�0.143�.�The�total�duration�of�motor�
block�in�group�I�was�2�8.4��24.�2�min�in�group�II�it�
was�210.4��42.�8�min�with�P�value�0.00001.

Time� re�uired� of� ��rst� dose� of� rescue� analgesia�
was�4�2.�3�4�28.42�min�in�group�I�and�2�8.42�32.48��
min�in�group�II�with�P�value�0.00001.

As� per� Table� 4� all� the� patients� in� group� I� and�
group� II� re�uired�diclofenac� supplementation�but�
tramadol�was�re�uired�by�4�pt�in�group�I�and�12pt�
in�group�T�II,�with�p�value�0.0198.

�ariables Group���I��N���� Group���II��N���� P��alue

Age��yrs� 4�.�0�12.�� 4�.�0�9.�� 0.394983

Sex
F

M 22 20 Chi�s�uare�state��0.31��
P�0.��31388 10

�eight�kg� ��.���9.311 �8.03 0.180312

Height�cm� 1�3.8��10.11� 1��.�9�10.19 0.13491�

ASA
I 20 18 Chi�s�uare�state��0.28�1

P�value�0.�9209�II 10 12

Duration�of�Surgery�min� 10�.42�12.48 108.32�10.3� 0.8�448

�able����Demographic�profile�of�the�patient�in�both�groups.

�ariables Group���I��mean� Group���II��mean� P��alue

SBP�mm�of�Hg� 123.83��.23 121.43��.82 0.412834

DBP�mm�of�Hg� ��.80�4.89 �8.13�4.�0 0.��4

RR�per�min� 24.03�4.9� 23.42�3.8� 0.380934

HR�per�min� 82.44��.93 80.4���.3� 0.28�2

SpO
2
���� 99�0 99�0 1

�able����Hemodynamic�parameters

�ariables Group���I Group���II P��alue

Time�of�onset�of�sensory�block�min� 3.�1�0.� 4.94�1.12 0.018�2

Maximum�sensory�level�achieved T��dermatomes T��dermatomes 0.0001

Time�for�maximum�sensory�level�min� 12.��1.9� 11.�2�1.8 0.204

Time�for�two�segment�regression 114.�8�1�.24 �2.42�8.94 0.00001

Time�to�regression�to�S2�dermatome. 43�.�4�34.28 2�9.4��2�.4� 0.00001

Time�to�complete�motor�block 2�.82��.21 2�.34�2.8 0.143�

Total�duration�of�motor�block 2�8.4��24.�2 210.4��42.�8 0.00001

Time�of�first�dose�of�rescue�analgesia 4�2.3�4�20.42 2�8.42�32.48� 0.0001

�able����Sensory�and�motor�block�characteristics�of�two�groups.

Drug Group���I��number� Group���II��number� P��alue

Diclofenac 30 30 1.0

Tramadole 4/2� 12/8 0.0/98

�able����Analgesia�re�uirement
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As�per�table���out�of�30�patient���patients�develop�
hypotension�in�group�I�but�only�4�pts.� in�group�II�
developed�hypotension,�sedation�score�was�same�in�
both�group.�Two�patients�in�group�II�have�vomiting.

Discussion

Dexmedetomidine�is�a��2A�receptor�agonist,�and�
highly�lipophilic,�it�binds�to��-2A�receptor�in�spinal�
cord�and�produces�analgesia,�It�prolongs�the�duration�
of�both�sensory�and�motor�blocked�induced�by�local�
anaesthetics� �10,11�.� Clinical� studies� of� Lawhead�
R�G�et�al.�and�Elhakim�et�al�and�by�various�author�
suggests� that� dexmedetomidine� potentiate� local�
anaesthetic�and�improves��uality�of�block��12,13�.

In� present� study� the� demographic� pro��le� and�
basal�hemodynamic�parameters�are�comparable�to�
each�other,�with�p�value�more�than�0.0�.�The�time�
of�onset�of�sensory�block�was�signi��cantly�early�in�
group�I�then�group�II��3.�1�0.��vs�4.94�1.12��which�is�
not�supported�by�the�work�of�Rajni�gupta�et�al.,��14��
but� this� ��nding� corroborate� with� the� ��nding� of�
Sargado� et� al.� �1��.� The� maximum� sensory� level�
achieved�in�group�I�was�higher�than�group�II�which�
is�supported�by�the�work�of�Bajwa�at�al.��1��.

The� time� for�maximum� sensory� level� in� group�
I� was� not� signi��cantly� different� than� group� II�
both� are� comparable� to� each� other� �12��1.9�� vs�
11.�2�1.8�� which� is� supported� by� the� ��nding� of�
sarabjit�et�al.��1��.

Time� for� two� segment� regression� was�
signi��cantly�longer�in�group�I�then�group�II,�which�
is�supported�by�the�work�of�Rajni�gupta�et�al�and�
sarabjit�et�al.��14,1��.

Time�to� regression� to�S2dermatome�was� longer�
in�dexmedetomidine�group�then�ropivacaine�done�
group��43�.�4�34.20�VS�2�9.4��2�.4���with�p�value�
0.00001.� This� ��nding� corroborates� with� the� work�
of�De�Kock�M�et�al.� �18�.� In�our� study�the� time� to�
complete�motor�block�was�statistically�comparable�
to�each�other�with�p�value�0.143��but�the�duration�
of�block�that�is�regression�to�Bromage�0�was�longer�
in� dexmedetomidine� adjuvant� group� and� was�
signi��cant� statistically,� this� corroborates�with� the�
study�of�salgado�of�et�al.��1��.

Ad�ise�effect Group�-�� Group�����

Hypertension � 4

Bradycardia 1 1

Vomiting 2 4

sedation�level 1 1

�able����Adverse�effects

Dexmedetomidine� and� ropivacaine� is� associated�
with� signi��cant� prolongation� in� re�uirement� of�
��rst� dose� of� rescue� analgesia,� in� comparison� to�
ropivacaine� alone.� Dexmedetomidine� by� acting�
on� �2A� receptor� decreases� the� release� of� C-� ��bre�
transmitters�and�by�hyperpolarising�dorsal�horn�cells�
potentiate�ropivacaine,�this�is�corroborated�with�the�
��nding�of,�salgado�et�al�and,�Eisanachijc�et�al.��1�,19�.�
Re�uirement�of�analgesia�was�also�signi��cantly�low�
in�dexmedetomidine�group�then,�ropivacaine�group.

Regarding�adverse�effect�six�patient�out�of�thirty�
in� group� I� have� hypotension� which� higher� then�
ropivacaine� but� not� signi��cant� statistically�which�
corroborates� with� the� ��nding� of� Bajwa� et� al� and�
Pramila�soni�et�al.�1�,20�.

Conclusion

�e�would�like�to�conclude�that���ve�micro�gram�
of�dexmedetomidine�when�added�to�ropivacaine�is�
associated�with�faster�onset�and�longer�duration�of�
sensory�blocked,�haemodynamic�stability,�absence�
of� sedation� and� reduced� need� for� analgesia� in�
��rst�24�hour.
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