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Abstract

the groups.

without the side effects.

Background: Supraclavicular block is a common technique for analgesia for upper limb surgeries. Because of short
duration of analgesia with bupivacaine alone various additive have been used to prolong the action of bupivacaine.
We conducted a prospective, randomized, double blind controlled trial. All patients were assessed for onset and dura-
tion of sensory and motor block, and postoperative pain relief.

The present study was aimed to evaluate the efficacy of intravenous dexamethasone with supraclavicular block for
prolongation of analgesia in patients posted for upper limb surgeries.

Results: Fifty patients belonging to American Society of Anesthesiologist physical status |-Il were divided into two
groups (25 in each). A mixture of bupivacaine 0.5% (15 ml) 4 lignocaine-adrenaline 1.5% (15 ml) were given in both
the groups by ultrasound guided supraclavicular block and 2 ml of IV normal saline in group C and 2 ml (8 mg) of IV
dexamethasone in group D were given. The mean onset time of sensory and motor block was 8.68 + 1.81 min and
11.124+1.58 minin group D and 11+ 2.34 min and 13.2+ 1.65 min in group C respectively. The duration of sensory
and motor block in group D (843.6 £62.56 and 576.8 £ 70.40) min were prolonged than to group C (281.28 +22.42
and 204.2 + 12.96) min where P<0.0001.The duration of analgesia in group D was (895.6 +43.98 min) as compared to
group C (324.44+27.36 min). At the end of 4 h, the difference of the mean VAS score was statistically significant in both
the groups (P<0.05). There was no statistically significant difference in heart rate and systolic blood pressure in both

Conclusions: Intravenous dexamethasone significantly prolong the duration of analgesia in supraclavicular block
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Background

Supraclavicular block is an inexpensive technique and
provides a safe as well as better intraoperative and post-
operative analgesia (Pathak et al. 2012; Golwala et al.
2009; Talukdar et al. 2013). Supraclavicular brachial
plexus block is widely used peripheral neural blocks for
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upper extremity, for anesthesia, and perioperative pain
management (Murphy 2000).

Due to short duration of action of local anesthetics
alone, various additives are used to prolong the duration
of block (Wakhlo et al. 2009). Various studies had used
perineural and intravenous dexamethasone for prolonga-
tion of analgesia in supraclavicular block (Mathew et al.
2019; Dhanger et al. 2016).

Dexamethasone reduces the prostaglandin produc-
tion responsible for inflammation and pain via inhibiting
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synthesis of cyclooxygenase-2 in the peripheral tissues
and central nervous system (Hong et al. 2010).

We evaluated the postoperative analgesia, intraopera-
tive hemodynamic changes and any side effects by using
intravenous dexamethasone in supraclavicular block in
patients undergoing upper limb surgery.

Methods

After obtaining the Institutional Ethical Committee
approval [Reference number 29/2019, dated 11/3/2019]
and written informed valid consent, this prospective and
experimental study was conducted in the orthopedic
operation theater in our institute, between 1st April 2019
and 30th April 2020.

Consort flow diagram
Patients were randomized using computer-generated
random number into two groups (25 in each group). A
local anesthetic mixture, containing 0.5% bupivacaine
(15 ml) and 1.5% lignocaine-adrenaline (15 ml) was used
for ultrasound guided supraclavicular block in both the
groups.
Group C—control group: IV normal saline (2 ml).
Group D—dexamethasone group: IV dexamethasone
8 mg (2 ml).

Inclusion criteria

+ Age between 18 and 60 years

+ Both male and female

+ ASA gradeland?2

+ Posted for elective upper limb surgery

Exclusion criteria

+ Patient refusal

+ Patient with h/o bleeding diathesis

+ Infection at the site of block

+ DPsychological disorder

+ Allergic reaction to local anesthetics

Preoperative assessment of the patient including his-
tory, general examination and systemic examination with
all baseline investigations were done before operation.
The procedure, advantages, disadvantages were explained
to the patient and patient’s relatives.

In operation theatre, all standard monitors including
electrocardiogram, non-invasive blood pressure meas-
urement, pulse oxymetry, and temperature were applied.
An intravenous assess was secured with 18G or 20 G
IV cannula. All patients were premedicated with inj.
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glycopyrollate 0.2 mg and inj. ondensetron 4 mg intrave-
nously. No sedative agent was administered.

Patients of group C were given NS (2 ml) and patient
of group D were given dexamethasone 8 mg (2 ml) intra-
venously just before giving the supraclavicular brachial
plexus block. Patient was positioned to lie in supine with
head turned to the opposite side and kept pillow under
shoulder. Under aseptic precautions, supraclavicular
block was performed by SonoSite M-Turbo USG machine
(Sonosite Inc., Bothell, WA, USA) and a 6—-13 MHz linear
probe with 22 Gauge 5 cm block needle (Stimuplex) was
directed to the bundle of hypoechoic round nodules of
brachial plexus just posterior and superficial to the sub-
clavian artery and drug was injected. The anesthesiologist
providing the IV test drug together with anesthesiologist
responsible for the intra and postoperative evaluation
were blinded to the identity of the IV drug used.

Patients were assessed at 5 min intervals for 15 min for
the development of sensory and motor block. Sensory
block was assessed by pinprick method using a blunt
24 G needle along the course of all four major peripheral
nerves and graded as.

+ 0=no block (normal sensation)
+ 1=partial block (decreased sensation)
+ 2=complete block (no sensation).

The onset of motor block was considered to the inabil-
ity of the patient to move his/her fingers or raise hand.

Motor block was assessed by Modified Bromage scale
for upper limb and graded

+ 0=full motor power

+ 1=decrease motor power with ability to move the
finger only

+ 2=complete motor block with inability to move fin-
gers

Intra-operatively, no analgesic was supplemented.

During surgery, adequate analgesia was assessed by
hemodynamic stability, as indicated an increase in heart
rate and systolic blood pressure of no more than 15%
compared with baseline values obtained just before the
surgical incision. An increase in heart rate and systolic
blood pressure within 20 min of skin incision indicated
failure of block.

The duration of analgesia was assessed by using visual
analog scale (VAS) for postoperative pain every hourly
for the first 10 h and then every two hours for the next
24 h.

The VAS score >4 was considered to wear off the anal-
gesic action of the block and injection tramadol 50 mg IV
was given as rescue analgesia.
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Table 1 Demographic data
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Patient characteristics Group D Group C p value
(n=25) (n=25)

Age (years) 33.88+1342 32641228 0726

Weight (kg) 614+£104 58+8.18 0.205

Sex 19:6 21:4 1

(male/female)

Duration of surgery-time (min)  149.044+57.04 1256+51.11 0.132

Site of surgery-arm/forearm/ 6/13/6 8/10/7 1

hand

Data presented as mean =+ standard deviation or number

The duration of motor block was considered as the
time when the patient was able to move his/her fingers
and raise hand.

General anaesthesia was supplemented when the block
was inadequate or failed. These cases were not included
in the study.

Statistical analysis

In this study, sample size was calculated using formula
n=4pq/E* which is based on Hardy-Weinbergg princi-
ple. In this formula, p is the prevalence of upper limb sur-
gery at our institute.

Table 2 Type of surgery
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Statistical analysis was carried out using Microsoft
Office Excel 2010 and GraphPad Prism 6.05 (QuickCalc)
software (GraphPad Software Inc., La Jolla CA, USA).
The analysis of quantitative data was done by using chi-
square test with Yates’s correction and Fisher’s exact test
(two tailed). The analysis of qualitative data was done by
using student’s unpaired’-test. P<0.05 was considered to
be statistically significant.

Results

Twenty-five patients were included for analysis in each
group. No statistically significant difference was observed
in both the groups regarding age, sex, weight, ASA grade,
duration of surgery, and site of surgery (P>0.05) (Tables 1
and 2).

Primary outcome of study

Onset of sensory and motor block

Time to onset of sensory block was 8.68+1.81 min in
group D and 11.0+2.34 min in group C. Time to onset
of motor block was 11.12+1.58 min in group D and
13.2+1.65 min in Group C. Onset of action for sensory
and motor blockade was significantly earlier in group
receiving IV dexamethasone than those not receiving IV
Dexamethasone (P<0.05) (Fig. 1).

Surgical procedure

Group D (n=25)

Group C (n=25) P value

Plating of lower end of humerous 6 (24%)
Plating of radius/ulna 13 (52%)
Repair of cut injury hand 6 (24%)

8 (32%) 1
10 (40%)
7 (28%)

Data presented as number or percentage

Group D
Fig. 1 Time for onset of sensory and motor block

Group C

M Sensory block onset
time(P<0.0002)

B Motor block onset
time(P<0.0001)
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Duration of analgesia

Statistically significant difference was observed to pro-
long duration of analgesia in group D, 12-16 h (mean
895.6 £43.98 min) compared to group C, 4-5 h (mean
324.4427.36 min) (P<0.001) (Fig. 2).

Duration of sensory and motor block

The duration of sensory and motor block in group D
(843.6+62.56 and 576.84+70.40) min were prolonged
than to group C (281.28 £22.42 and 204.2+12.96) min
where P<0.0001 (Fig. 2).

VAS score

At the end of 4 h, the mean VAS Score was 4.0+0.0 in
group C, while it was 0.36 +0.480 (almost zero) in group
D at the same time. The difference was statistically highly
significant. (P<0.001) (Fig. 3).
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Secondary outcomes of the study

There was no statistically significant difference in heart
rate and systolic blood pressure in both the groups
(Figs. 4 and 5).

Complications

No patient in either group had any side effect or proce-
dure related complications like nausea, vomiting, and
pneumothorax, and phrenic nerve palsy, intra-arterial or
intravascular placement of drug, neurotoxicity, or cardio
toxicity.

Discussion

Regional anesthesia technique in the form of supracla-
vicular block is widely used to provide analgesia dur-
ing intraoperative and postoperative period in patients
undergoing upper limb surgeries. It avoids the unwanted
effect of drugs used during general anesthesia (Murphy
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2000), reduces the use of opioids, hospital stay, as well as
cost and results in better patient satisfaction (Shrestha
et al. 2003). Postoperative pain is an unpleasant outcome
in any surgical operation and it may delay the functional
recovery of the patients (Gan 2017).

Supraclavicular brachial plexus block is widely used in
our institute for arm, forearm and hand surgeries because
of simple, safe, and effective technique for upper limb
surgery. Perineural dexamethasone provided early onset
of block with longer duration of analgesia (Golwala et al.
2009). In another study, it was found to reduce overall
pain scores and analgesic requirements with preoperative
use of oral as well as IV dexamethasone (Elhakim et al.
2003).

Dexamethasone sodium phosphate is water soluble,
so safe for parenteral use. Dexamethasone, synthetic
glucocorticoids has a potent anti-inflammatory and
immunosuppressant property (Barnes 1998). Analgesic

mechanism of dexamethasone may be due to inhibi-
tion of synthesis of cyclooxygenase and lipo-oxyge-
nase in peripheral tissues and central nervous system,
thus reducing prostaglandin production, plays a main
role for pain and inflammation (Hong et al. 2010). In
addition, dexamethasone decreases bradykinin also
responsible for pain in the inflamed tissues and oper-
ated area. According to other theory, analgesic property
of dexamethasone may be alteration in the function of
potassium channels in the excitable cells by blocking
transmission of nociceptive myelinated type C fibers
and suppressing ectopic neuronal discharge (Johansson
et al. 1990).

Pathak et al. (Pathak et al. 2012) and Shreshtha et al.
(Shrestha et al. 2003) had used 8 mg of perineural dexa-
methasone and found prolongation of the duration of
analgesia. Similarly, some studies had reported that
intravenous dexamethasone also increases the duration
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of analgesia in supraclavicular block (Dhanger et al.
2016; Saba and Bhalotra 2020).

Some authors had observed equally prolonged dura-
tion of analgesia with 8 mg of perineural and intrave-
nous dexamethasone (Mathew et al. 2019; Aliste et al.
2017; Abdallah et al. 2015).

There is controversy about the dose and route of dex-
amethasone. Perineural dexamethasone may be more
prone for peripheral neurotoxicity in vitro studies (Wil-
liams et al. 2011). However, in some studies perineural
dexamethasone has been used without any neurotox-
icity (Pathak et al. 2012; Shrestha et al. 2003). Single
dose of intravenous dexamethasone is widely used for
prophylaxis to prevent nausea and vomiting without
any systemic toxicity (Elhakim et al. 2003).

In a study, single dose of 10 mg of intravenous dex-
amethasone has been found effective to prolong the
duration of analgesia of supraclavicular block without
any systemic toxicity (Saba and Bhalotra 2020).

Hence in our study, we used dose of 8 mg of intra-
venous dexamethasone along with supraclavicular
block. In our study, we found statistically significant
difference in onset of sensory block and motor block
in group D (8.68+1.81, 11.124+1.58) min and in group
C (11.0£2.34, 13.24+1.65) min (P<0.05). However,
Mathew et al. (Mathew et al. 2019) found that patients
receiving 8 mg perineural dexamethasone with 25 ml of
0.5% bupivacaine had faster onset of sensory and motor
blockade than in patients receiving 8 mg of intravenous
dexamethasone with 25 ml of 0.5% bupivacaine in supr-
aclavicular block.

In our study, we also compared the total duration of
sensory and motor block in both the groups. The dura-
tion of sensory block in group D 843.6+62.56 min
was longer as compared to 281.28+22.42 min in
group C (P<0.0001). The motor block in group D was
576.8 £70.40 min as compared to 204.24+12.96 min in
group C which was also highly significant (P <0.0001).

Dhanger et al. (Dhanger et al. 2016) had used 2 mg of
intravenous dexamethasone with 25 ml of 0.5% bupiv-
acaine and had showed that the mean duration of motor
block in group D was 6.12+0.48 h to 4.33+0.47 h in
group C (P<0.05). Godbole et al. (Godbole et al. xxxx)
used 0.05 mg/kg of perineural and intravenous dexa-
methasone with mixture of local anesthetic agents and
reported the total duration of motor block was signifi-
cantly prolonged in BD group 12+2.11 h as compared
to BI group 7.17+0.95 h (P<0.001).

In our study, the duration of motor block was 9-10 h
in group D with mixture of local anesthetic agents
which was prolonged than other study. Both low
(2-4 mg) and high doses (8—10 mg) of intravenous
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dexamethasone used with local anesthetic agents pro-
vided longer duration of motor block.

Mathew et al. (Mathew et al. 2019) found that the dura-
tion of analgesia in group DP was 817.24+88.011 min to
858.00+86.168 in group DI and difference was found
statistically not significant with a P=0.104. Similarly
Abdallah et al. (Abdallah et al. 2015) and Desmet et al.
(Desmet et al. 2013) found comparable results with 8 mg
and 10 mg dexamethasone by IV and perineural route
in supraclavicular block in terms of prolong duration of
analgesia. However in our study, the duration of analgesia
in group D was 895.6 +43.98 min and 324.4+27.36 min
in group C. This difference was found to be statistically
significant (P<0.001).

However, Godbole et al. (Godbole et al. 2019) sug-
gested that low-dose perinueral dexamethasone, when
used in supraclavicular block significantly, provides
longer duration of analgesia as against IV dexamethasone
after supraclavicular block.

Meta-analysis done by Bei et al. (Bei et al. 2021) of
twelve RCTs with 1345 patients concluded that perineu-
ral dexamethasone is better to IV dexamethasone for
prolonging the duration of analgesia, sensory block and
motor block. In a meta-analysis done by Baeriswyl et al.
(Baeriswyl et al. 2017) in approximately 900 patients, it
was concluded that when perineural dexamethasone
added with bupivacaine but not with ropivacaine mildly
prolong the duration of analgesia as compared to intrave-
nous dexamethasone, without affecting other secondary
pain related outcomes.

Abdallah et al. (Abdallah et al. 2015) had not observed
steroid induced hyperglycemia but found prolong dura-
tion of analgesia up to 25 h with 8 mg IV dexamethasone
along with long-acting local anesthetic agents in supra-
clavicular block. Desmet et al. (Desmet et al. 2013) had
noticed prolonged duration of analgesia up to 21 h in
supraclavicular block with 10 mg IV dexamethasone and
association of more incidence of hyperglycemia.

In our study, we found that 8 mg IV dexamethasone
with mixture of local anesthetic agents in supraclav-
icular block prolongs the duration of analgesia up to
15 h respectively but did not notice steroid induced
hyperglycemia.

Limitations

Firstly, our findings are limited to the lignocaine-bupiv-
acaine mixture only, future studies are needed for some
other local anesthetic drugs. Secondly, it is not yet clear
that dose of 8 mg of intravenous dexamethasone or con-
centration of local anesthetic mixture play a role to prove
efficacy of dexamethasone. Third, direct comparison tri-
als between perineural and intravenous dexamethasone
administration would also provide clue regarding the
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better route of administration with possible mechanism
of action of this additive.

Conclusions

When a single dose of 8 mg intravenous dexamethasone
is administered along with ultrasound guided supraclav-
icular brachial plexus block using lignocaine-bupivacaine
mixture results in prolongation of the duration of analge-
sia with early onset of sensory and motor block following
upper limb surgery without any adverse effects.

Abbreviations

ASA: American Society of Anesthesiology; IV: Intravenous; USG: Ultrasound; NS:
Normal saline; G: Gauge; VAS: Visual analog score; RCT: Randomized control
trial.
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