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Abstract

Introduction:�perineural�dexamethasone�prolongs� the�duration�of� single� injection�peripheral�nerve�block�
when�added�to�the�local�anesthetic�solution�while�perineural�use�of�dexamethasone�remains�off-label.�Postulated�
systemic�mechanisms�of�action�along�with�safety�concerns�have�prompted�the�investigation�of�intravenous�
dexamethasone�as�an�alternative.�Aim:�We�aimed�to�confirm�that�addition�of�intravenous�dexamethasone�will�
prolong�the�duration�of�analgesia�after�single�shot�axillary�brachial�plexus�block�compared�to�conventional�
long�acting�local�anesthetic�alone.�Material�And�Method:�46�Asa�I�to�III�adult�patients�scheduled�for�elective�
forearm�and�hand�surgeries�were�randomly�allocated� to�2�groups�of�23�patients�each.�Patients� in�group�D�
received�axillary�brachial�plexus�block�with�injection�of�30�ml�bupivacaine�0.5%�and�2�ml�of�dexamethasone�
(8mg)�IV�and�Patients�in�control�group�A�received�axillary�brachial�plexus�block�with� injection�of�30�ml�of�
bupivacaine� 0.5%� and�2ml� of� 0.9%� saline� IV� prior� to� surgery.�Results:� There�was� a� statistically� significant�
difference�in�duration�of�post�operative�analgesia,�duration�of�motor�and�sensory�blockade�and�better�overall�
patient�satisfaction�in�group�D�when�compared�to�group�A.�Conclusion:�We�concluded�that�Single�shot�axillary�
brachial�plexus�block�with�0.5%�bupivacaine�and�intravenous�dexamethasone�resulted�in�prolonged�duration�
of�post�operative�analgesia,�sensory�and�motor�blockade�and�better�patient�satisfaction
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Introduction

Optimization� of� postoperative� pain� control� plays�
an� important� role� in� the� outcome� of� orthopedic�
surgeries,� permitting� early� rehabilitation� and�
accelerating� functional� recovery.¹� Pain� control�
after� surgeries� on� upper� limb� can� be� especially�
dif�cult� to� achieve� and� this� may� complicate�
postoperative� care.� Pre-operative� local� anesthetic�

brachial� plexus� blockade� signi�cantly� reduces�
postoperative� discomfort,� and� can� reduce� opiate�
consumption.²�Dexamethasone�is�a�useful�adjuvant�
in� regional� anesthesia� that� is� used� to� prolong� the�
duration� of� analgesia� for�peripheral�nerve�blocks.�
Recent� randomized� controlled� trials� (RCTs)� have�
demonstrated� con�icting� results� as� to� whether�
perineural� versus� intravenous� (IV)� administration�
of�dexamethasone�as�an�adjuvant�to�local�anaesthetic�
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brachial�plexus�blockade�is�superior� in� this�regard,�
and�the�perineural�use�of�dexamethasone�remains�off-
label.�The�use�of�additives�such�as�vasoconstrictors,�
clonidine,�ketamine�and�steroids�to�local�anesthetics�
to� prolong� the� duration� of� a� single-shot� axillary�
nerve� block� have� been� studied,� but� most� of� them�
failed� to�prolong� the�duration� of�peripheral�nerve�
blocks.³� We,� therefore,� conducted� a� prospective,�
double� blind,� randomized� controlled� study� to�
evaluate� the� effect� of� intravenous� dexamethasone�
on�the�duration�of�a�single-shot�axillary�nerve�block�
with� bupivacaine� 0.5%� for�postoperative� analgesia�
after�forearm�orthopedic�surgeries.

Materials�and�Methods

After� obtaining� approval� from� the� institutional�
ethics� committee� and� written� informed� consent,�
46� adult� patients� of� American� Society� of�
Anesthesiologists�physical�status�I�to�III�scheduled�
for� elective� orthopedic� surgeries� on� forearm�
and� hand� receiving� axillary� brachial� plexus�
block� were� selected.� Patients� with� uncontrolled�
diabetes,� pregnant� and� lactating� mothers,�
patients� having� contraindication� to� axillary� nerve�
block� (coagulopathy,� local� infection� or� axillary�
lymphadenopathy)�and�patient�refusal�or�inability�
to�consent�were� excluded� from�the� study.�On� the�
day� of� surgery,� patients� were� allocated� into� two�
groups�(Group�D�and�Group�A)�at�random�and�in�
equal� ratio� using� closed� envelope� method.� After�
randomization� is� done,� Drug� preparation� will�
be� done� by� another� anaesthesiologist� who� is� not�
involved�in�the�study.�

Patient� was� connected� with� monitors� such� as�
ECG,� pulse� oximetry� and� non� invasive� arterial�
pressure�and�sedated�with�intravenous�midazolam�
at� increments� of� 0.5� mg�up� to�maximum�of� 3mg.�
after�skin�disinfection�and�in�ltration�with�lidocaine�
1%,� the� axillary� brachial� plexus� was� identi�ed�
using� a� linear� 6-13� MHz� ultrasound� probe.� We�
inserted�a�short�bevel�50mm,�22�gauge�stimulating�
needle�connected�to�a�nerve�stimulator.�The�initial�
setting�was�a�current�of�0.8�mA�with�a�stimulating�
frequency�of�2�Hz.�Contractions�of�any�forearm�or�
hand�muscles�indicated�correct�placement�of�needle�
and�drug�preparation�was�injected.�The�block�was�
performed�by�resident�physicians�under�supervision�
of� anesthesiologist.� Patients� in� group� D� received�
axillary� brachial� plexus�block�with� injection�of� 30�
ml� bupivacaine� 0.5%�and� 2� ml� of� dexamethasone�
(8mg)�IV�and�Patients�in�control�group�A�received�
axillary�brachial�plexus�block�with�injection�of�30�ml�
of�bupivacaine�0.5%�and�2ml�of�0.9%�saline�IV.�All�
patients�subsequently�underwent�planned�elective�
orthopedic� surgeries.� Intra� operatively� opioid�

medications�were�avoided.�All�Patients�were�given�
standardized� post� operative� pain� management�
regimen�(intravenous�paracetamol�15�mg/kg�when�
VAS�score�>�4).�Duration�of�analgesia�de�ned�as�the�
time�between�performance�of�the�block�and�the��rst�
analgesic� request� was� designated� as� the� primary�
outcome� was� documented.� Motor� and� sensory�
block� duration� (strength� score;� 3� point� motor�
block�score�MBS�and�pain�scores�(VAS)�assessed�at�
four� time�points�8th,�12th,�16th� and� 20th� hour)�were�
noted�and�documented,�administration�of�‘rescue’�
analgesic�medication� (IV�Paracetamol)� in� the� �rst�
24� h� if� given� any�were�noted,� patient� satisfaction�
with�overall� pain�management�on� a� 0-10� scale� at�
24th� hour� was� recorded� and� tabulated.� Recovery�
room� discharge� criteria� were� assessed� such� as�
stable�vital�parameters,�absence�of�nausea�and�VAS�
score� less� than� 3� and�motor� blockade� score� more�
than�2� and�patient�was�discharged�after� they�met�
recovery�room�discharge�criteria.�Proportions�were�
compared� by�using� the�Pearson� chi� -� square� test;�
Fisher’s�exact�test�was�used�instead�of�the�Pearson�
chi-square�test�if�the�minimum�expected�cell�count�
was� less� than� �ve.� Duration� of� blockade� was�
analysed� by� using� Cox� Regression� proportional�
hazard�method.

Results

A�total�of�46�patients�were�enrolled�in�the�study�and�
distribution�of�patients�according�to�gender�and�sex�
are�shown�in�Table�1.

The� axillary� brachial� plexus� block� along� with�
dexamethasone� IV� (group� D)� as� adjuvant� lasted�
longer�period�when�compared�to�axillary�brachial�
plexus� block� with� saline� IV� as� adjuvant� (group�
A)� where� p� value� <� 0.001,� Table� 2.� However,� the�
difference� among� analgesic� consumption� (1.7g� ±�
0.58g�vs�1.4g�±�0.43g)�and�patient�satisfaction� (8.5�
±�0.7�vs�7.9�±�0.6)�were�also�statistically�signi�cant�
among�two�groups�(Table�3�and�Graphs�1-4).�

Table�1:�Group�Statistics�of�age

Group

D A

Mean Std.�Deviation Mean Std.�Deviation

Age 46.61 11.965 45.48 12.820

Table�2:�Group�statistics�of�gender

Sex
Total

F M

Group

D 11 12 23

47.8% 52.2% 100.0%

A 11 12 23

47.8% 52.2% 100.0%
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Table�3:�Primary�and�secondary�outcomes�following�forearm�and�hand�surgeries

Group

D A

Mean Std.�Deviation Mean Std.�Deviation p-value

Duration�of�Analgesia 22.13 2.768 13.39 1.588 <0.001

Duration�of�Sensory�Blockade 21.26 4.059 11.57 1.441 <0.001

Duration�of�Motor�Blockade 19.04 3.444 9.52 1.410 <0.001

Analgesics�Consumption(in�g) 0.696 0.357 1.391 0.4252 0.048

Patient�Satisfaction�0-10�scale 8.52 0.730 7.96 0.638 0.008

p�<�0.05�indicates�signicant�difference�between�the�groups

Graph�1:�Comparison�between�group�D�and�group�A�of�duration�
of�analgesia
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Graph�2:�Comparison�between�group�D�and�group�A�of�duration�
of�sensory�blockade

Graph�3:�Comparison�between�group�D�and�group�A�of�duration�
of�motor�blockade
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Graph� 4:� Comparison� between� group� D� and� group� A� of�
analgesic�consumption

Discussion

This� clinical� trial� builds� on� a� limited� number�
of� studies� examining� the� ef�cacy� of� systemic�

dexamethasone�administered�at�the�time�of�upper�
extremity�regional�block�compared�with�perineural�
administration�of�the�drug�in�the�block�anaesthetic�
solution4.�
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Post�operative�
analgesia

Sensory�and�motor�
blockade

Analgesic�consumption�and�
Patient�satisfaction

Present�study 22.13�±�2.768,�
statistically�
significant�with�p�
value�of�<0.001

21.26�±�4.059,�statistically�
significant�with�p�value�of�
<0.001
19.04�±�3.444,statistically�
significant�with�p�value�of�
<0.001�respectively

Paracetamol�(0.696�±�0.357),
statistically�significant�with�
p�value�of�<0.048�and�patient�
satisfaction�scale�(8.52�±�0.730,�
statistically�significant�with�p�
value�of�<0.008).

Choi�and�colleagues5�
in�2015�conducted�
meta-analysis�
on�perineural�
dexamethasone�as�an�
adjuvant

Prolonged�analgesic�
duration�to�21.76�
hours�from�12.17�
hours.

Motor�blockade�duration�
18.37�hours�from�11�hours.

No�statistically�significant�on�
analgesic�consumption.

Desmet�and�his�
colleagues7�in�
2015,�RCT�of�IV�
dexamethasone�
1.25mg,�2.5mg,�10mg�
and�IV�saline.

12.2�hours�with�IV�
saline,�prolonged�
to�17.4�hours�
(dexamethasone�
10mg),�20.1�(2.5mg�
dexamethasone)�
hours,�14�
hours�(1.25mg�
dexamethasone)�
respectively�

M.�Desmet�and�
colleagues4�in�
2013,�RCT�on�
IV�vs�perineural�
dexamethasone

perineural�and�IV�
dexamethasone�
were�23.41�hours�
and�21.25�hours�
respectively

Paracetamol�consumption�was�
2.6g�in�perineural�vs�2.3g�in�IV�
dexamethasone.

Rosenfeld�and�
colleagues6�in�2016,�
RCT�on�perineural�vs�
IV�dexamethasone

perineural�(16.9�
hours)�vs�IV�(18.2�
hours)

opioid�consumption�in�
perineural�(12.2�mg)�vs�IV�(17.1�
mg)

IV�dexamethasone�
(25�hours)�vs�IV�
saline�(13.2�hours)�
vs�perineural�(25�
hours)

Motor�blockade�was�IV�
dexamethasone�(30.1�
hours)�vs�perineural�
dexamethasone�(25.5�hours)�
vs�IV�saline�(19.7�hours).

IV�dexamethasone�and�
perineural�dexamethasone�had�
reduced�opioid�consumption�
and�better�patient�satisfaction.

In�our�study,�we�found�that�duration�of�analgesia�
was�prolonged�in�pts�who�received�dexamethasone�
as�an�adjuvant�along�with�axillary�brachial�plexus�
block�when�compared�to�control�group.�Secondary�
outcomes�in�our�study�such�as�motor�and�sensory�
blockade�were� prolonged� in�pts�who� received� IV�
dexamethasone�along�with�axillary�brachial�plexus�
block� when� compared� to� sole� axillary� brachial�
plexus� block.� Analgesic� consumption� during�
�rst� 24�hrs� was� lesser�when� compared� to� control�
group.�Overall�patient�satisfaction�was�better�in�IV�
dexamethasone�group�when� compared� to� control�
group�and�was�statistically�signi�cant�(Table�4).�

Conclusion

We� concluded� that� single� shot� axillary� brachial�
plexus� block� with� 0.5%� bupivacaine� and�
intravenous�dexamethasone�resulted�in�prolonged�
duration�of� post�operative�analgesia,� sensory�and�
motor�blockade�and�better�patient�satisfaction.
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