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Abstract

Background : Dexamethasone has been used for some years as an adjunct to local anesthetics in peripheral nerve blocks. Recently studies
suggest its effectiveness in prolonging the duration of postoperative analgesia. The primary objective of this study was to evaluate the efficacy of
dexamethasone as adjuvant in the axillary ultrasound guided block.

Methods: Adults who required upper limb surgery in a scheduled or emergency mode were prospectively divided into two groups of 30
patients. An axillary block under ultrasound guidance was performed with an equimolar mixture of lidocaine 2%-0.5% bupivacaine associated
with dexamethasone in the dexamethasone group and without dexamethasone in the control group. The evaluation of the block was done by a
blind operator of the block technique. All the parameters of the nerve block as well as the delay of the demand in analgesic were noted. The study
was analyzed per protocol.

Results: A total of sixty patients were grouped into two equitable groups. Demographic parameters were similar between two groups. The
duration and the time of installation of the axillary block were respectively 13.76min (7-30) for the control group against 12.76min (5-20) for the
dexamethasone group (p = 0.27) and 11.36min (5-30) for the control group 11.66 (5-30) for the dexamethasone group (p = 0.81). The duration of
sensory block was extended in the dexamethasone group by about 56% compared to the control group. The motor block was also 21.5% longer
in the dexamethasone group. The delay in the use of analgesics was significantly longer in the dexamethasone group with better EVS scores
compared to the control group. Plexus neuropathy was found postoperatively.

Conclusion: The use of dexamethasone as an adjuvant in the axillary block prolongs postoperative analgesia in a clinically significant
manner and also leads to a decrease in analgesic consumption.
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Introduction

The management of pastoperative pain that predominates for anesthesia in the surgery of the upper limb [3], because of a better

the first 48 hours after surgery remains a real therapeutic issue
[1]. Its intensity and duration are known risk factors for chronic

analgesic efficacy with a significant reduction in the consumption
of opioids. Thus, in view of prolonged analgesia in the first 24 hours
after surgery, some teams prefer to use an adjuvant in relation to
the insertion of a peri-neural catheter. Dexamethasone (DTX) to
date has demonstrated its ability to achieve this goal [4] however
it is used in different dosages depending on the team. The aim
of this article is to evaluate the efficacy of dexamethasone as an

pain [1], justifying prolonged analgesia. Perineural locoregional
anesthesia (Pn-LRA) is a technique of choice in orthopedic
surgery, which guarantees quality anesthesia and postoperative
analgesia [2]. The practice of locoregional anesthesia (LRA) is
recommended by the SFAR in 2016 as the only technique of
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adjuvant to the 4mg perineural dose associated with bupivacain
in the axillary echoguided block.

Methods

A prospective, non-randomized, double-blind study during a
period of 10 months from November 2017 to August 2018 was
conducted in the central operating theater of Aristide le Dantec
Teaching Hospital in Dakar.

Patients included in this study were adults requiring upper
limb surgery, with or without tourniquet, in scheduled surgery or
in emergency. The criteria for non-inclusion are contraindications
of peripheral LRA, patient refusal, local infection of the ponction
site, progressive peripheral neurological disorders, coagulation
disorders, failures of block.

Anesthetic protocol

All patients had benefited from a peripheral intra-venous.
Monitoring was provided by ECG tracing, heart rate (HR),
noninvasive pressure (NIP), and oxygen saturation (SP02).

Venous premedication was carried out with diazepam
(3mg) before blocking in patients according to their degree of
cooperation. The patient was supine, the traumatized limb to
be blocked was abducted at 90°, the elbow bent or not, and the
supine hand.

Patients were divided into two groups arbitrarily. A Cintrol
group consisting of 30 patients who received a axillary block
(BAX) with lidocain 2% bupivacain 0.5% at fifhty-fifthty and a
second group DTX also comprising 30 patients benefiting from
the same block with dexamethasone 4mg.

Axillary block technique

The axillary block was performed with a 100mm short
bevel stimuplex A needle, connected or not to the sentinel
neurostimulator of 0.3mA. After skin disinfection, the probe is
positioned in the axillary hollow transversely to the vasculo-
nervous axis, an ultrasound identification of the axilla and arm to
identify the different structures. The approach of the plexus was
either in the plane (IP) or out of the plane (OP) made from the
small axis of the ultrasound probe. The needle was then inserted

Table 1: Demographic and Surgical Characteristics.

above and below the artery, the local anesthetic was injected
peri-nervously, around each identified nerve structure after
identification of the nerve. The injection of the anesthetic product
was done under ultrasound control. For patients in control group,
a slow injection of 28ml (equivalent of 6ml per nerve +4ml for
infiltration of the medial cutaneous arm and forearm). On the other
hand for the patients of the DTX group, the same added volume of
4mg of dexamethasone was injected. The safety aspiration tests at
each 4ml were respected in both groups.

Block Evaluation

This evaluation was conducted by an outside medical person
blind to the block technique. The patient had no information about
the use or not of dexamethasone. The sensory block was assessed
by cold test with an ice cube, on different nervous territories of
the upper limb. The quality of the sensory block was evaluated
over an interval of 5 to 30min. the sensory block was considered
satisfactory in the absence of perception of cold on the different
territories concerning the surgical incision. The motor block
was evaluated at 30min by voluntary mobilization, and rated as
a complete motor block or incomplete motor block. The sensory
and motor blocks were appreciated at intervals of four hours until
the first pain apparition.

The primary outcome was the duration of the sensory block.
This is defined by the time measured between the removal of the
puncture needle at the onset of the first painful sensations. SVS
(Simple Verbal Scale) was used to rate pain.

The secondary outcome consisted in the consumption of
analgesics postoperatively the incidence of complications.

We carried out per protocol analysis. The variables in this
study are expressed as percentage and standard deviation. The
software used was EPI info version 7.2.2.16.

Results

A total of sixty patients was enrolled. As regards the
demographic characteristics (Table 1), there was no significant
differences in the mea nage, BMI, ASA class of the patients and the
duration of surgery in the group.

Control Group DTX Group P-Value
Age (year) 35,76 (22-60) 36 (19-75) 0,94
Gender (M/F) 24/6 22/8 0,76
BMI (kg/m2) 26,09 (17,30-31,25) 24,58 (21,24-31,25) 0,03
ASA1/2/3 21/9/0 25/4/1 0,20

Type of Surgery

Arm/ Upper-arm / Hand 1/20/9 1/19/10 018
Duration of surgery (min) 93,56 (45- 210) 91,83 (60-220) 0,06
Approach IP/OP+IP 25/5 23/7 0,78
Time of achievement (min) 13,76 (7-30) 2,33 (5-20) 0,27
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Installation delay (min) 11,36 (5-30) 11,66 (5-30) 0,81
Duration of sensory block (min) 274,1(160-420) 426,8 (240-1200) 0,00
Complete motor block (n) 56,67% 83,33% 0,00
Duration of motor block (min) 182,5 (90-300) 221,8(120-360) 0,00

IP: In the plane; OP: Out of the plane; BMI: Body Mass Index.

The delay of the request for postoperative analgesic

Patients in the DTX group had longer postoperative analgesia
duration (p=0.00) than patients in the control group with a
significantly longer analgesic application time (Figure 1).
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Figure 1: Change in Simple verbal Scale in 2 groups.
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A complication in a patient with a plexus lesion in the axillary
fossa involving the ulnar nerve, the radial nerve and the circumflex
nerve. No other side effects was reported during the first 24 hours
groups.

The experience of the anesthesiologist

All the blocks were stung by resident in training under the
supervision of a senior anesthesiologist.

Discussion

The results of this study confirm the efficacy of dexamethasone
in prolonging the analgesic effect of bupivacain in the axillary
block for upper limb surgery. Thus our investigation finds the
result of several previous studies [5-7]. However, in these previous
studies the results are variable ranging from 30 to 80% any route
of administration confused, peri or intravenous. In a work on the
interscalene block, Viera et al. [4] showed that the addition of 8mg
of dexamethasone to a mixture of 20mg of bupivacain concentrated
at 5mg/ml, of adrenaline at 1/200000 and of clonidine at 75ug,
allowed a net increase of the duration of the sensory block [4].
Indeed, the duration of the sensory block was prolonged more
than 24 hours in patients who received dexamethasone against
13 hours in the group without dexamethasone. The motor block
was also prolonged about 23 hours in the dexamethasone group
against 13 hours in the control group whereas in our study the
motor block was prolonged by 21%. In the work of Viera et al,
the symbolic course of the 24 hours of analgesia was passed
with however a combination of 4 agents which is not without
inconvenience and can appear as difficult to recommend in
routine because of the multiplication of fault risks.

Studies using doses similar to ours were performed by peri-
neural administration [8]. Thus, Tandoc et al have proved during
the realization of an interscalene block that a dose of 4 mg of
dexamethasone provided a duration of action comparable to that
obtained with a dose of 8mg, when it was associated with 40ml
of bupivacain at 5mg /ml. It was 21.6 +/- 2.4hours in the group
who received 4mg dexamethasone versus 25.2 +/-1.9hours in
the group who received 8mg. While the duration of analgesia
was only 13.3 +/-1.0 hours in the group in which only bupivacain
was administered. The quality of the engine block (complete/
incomplete) has not been discussed in most previous studies. In
our study, the statistically significant difference (P=0.00) between
the two groups concerning the motor block, allows us to affirm
that dexamethasone improves the quality of the motor block [5]
(study score engine block). We note in our study that the average
time required for post-operative analgesics was significantly
increased (P=0.000) in favor of the dexamethasone group. This
mean delay was 854.831min in the dexamethasone group versus
332min in the dexamethasone-treated group. By extending the
duration of sensory blocking, dexamethasone provides significant
analgesia. It also allows a significant decrease in the consumption
of analgesic reported in many series of the literature. In this
clinical trial the evolution of the postoperative pain scores of both
groups clearly illustrates the decrease in scores in favor of the
dexamethasone group. In this sense dexamethasone decreases
the consumption of opioids as found in several clinical trials [9-
11].

One of the biggest questions raised about the use of
dexamethasone in locoregional anesthesia is related to its safety
and the potential risk of neurotoxicity is currently a controversial
issue. Several experimental studies have shown potentiation
of the neurotoxicity of local anesthetics associated with certain
adjuvants such as clonidine, midazolam, buprenorphine or even
dexamethasone. Williams et al in their work on mouse nerve
cells have shown that these adjuvants used alone are less toxic
than local anesthetics in contact with the nerve cell [12]. In our
study only one case of nerve toxicity documented by EMG was
found. Its multi-radicular character affecting three nerves (ulnar,
circumflex and radial) seems more to be attributable to a product
toxicity than a nerve puncture injury. Regarding the safety of
dexamethasone several clinical studies have evaluated the
incidence of neurological complications related to its perineural
administration [13,14]. No nerve damage has been found in this
work. Thus, faced with the limits of the use of dexamethasone
perineural, some authors have considered its intravenous use in
search of a significant prolongation of the duration of action of
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local anesthetics in a peripheral nervous block. Thus, Desmet et
al showed that the effect produced by 10mg of dexamethasone
administered intravenously at the beginning of the intervention
was comparable to that obtained with peri-neural dexamethasone
in terms of prolongation of the analgesic duration [13]. However,
data from the literature on equivalent doses of peri-neural and
intravenous dexamethasone are discordant.

Our study has a number of limitations related to its non-
randomized double blindness but also to its lack of power to
conclude on the safety of dexamethasone. Subsequent clinical
trials with sufficient power will make it possible to have a
clear idea of the complications related to the use of peri-neural
dexamethasone before a systematic recommendation for the
management of postoperative pain as a major issue in our
profession.

Conclusion

Like most previous studies, our clinical trial confirms the
efficacy of peri-neural dexamethasone to prolong analgesic
duration. Today, the anesthetic has this non-negligible advantage
for the daily management of postoperative pain. At present,
dexamethasone has not shown in human medicine actual
toxicity or more than routine adjuvants such as clonidine. To
circumvent possible direct neural toxicity, dexamethasone may
be administered intravenously however the effect seems to be
less compared to the péri-neural route. Rigorous prospective
comparative and controlled studies will be needed to confirm the
equivalence of intravenous and peri-neural doses.
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