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Abstract

Background: Our objective was to find out the effective volume required in supraclavicular block to achieve
effective surgical anaesthesia for upper limb surgeries in war wounded soldiers in India, when ropivicaine and
dexmedetomidine are used in combination and the procedure is performed under ultrasound guidance and
nerve stimulator confirmation.

Methods: Study done at a tertiary trauma military hospital in India. USG guided and nerve stimulator confirmed
supraclavicular blocks were perfomed starting with initial volume of 30ml of solution containing ropivacaine
(0.75%) plus dexmedetomidine 0.5mcg/ml which was subsequently varied by 3 ml according to the response of
the previous patients (step-up, step-down technique). Based on this, effective volume 50% (EV 50) of the drug
combination would be determined.

Results: Minimum Effective Volume in 50% individuals (MEV 50) for a combination of 0.75% ropivacaine
and 0.5mcg/ml of dexmedetomidine for ultrasound and nerve stimulator guided brachial plexus block via
supraclavicular approach is 11.30ml. Minimum Effective Volume in 90% individuals (MEV 90) for a combination
of 0.75% ropivacaine and 0.5mcg/ml of dexmedetomidine for ultrasound and nerve stimulator guided brachial
plexus block via supraclavicular approach is 20.48ml. Duration of block - 7.81 hrs (average), 8 hrs (median)

Conclusions: USG guided and nerve stimulator confirmed supraclavicular brachial plexus block has the
advantange of being able to give lesser amount of drug solution and also increase the safety margin of the
procedure. During the COVID times, the availability of drugs are restricted. Aerosol dispersion during intubation
can also be avoided.
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INTRODUCTION

These are perilous times. The novel Corona Virus
(COVID-19) has spilled unmeasurable health issues
globally. Administering medical care involving aerosol
generation is extremely dangerous. Hence the option
to give general anaesthesia (GA) should be reserved

to when it is the only choice. Involvement of military
personnel in their operational roles have however not
been affected by this. Trauma and war injuries still
flock the emergency bay of most military centres.

Ultrasound-guided supraclavicular block has been
associated with a high rate of successful surgical
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anesthesia and a low rate of complications and thus
is now being considered a safe alternative for both
inpatients and outpatients.(!) The introduction of
ultrasound guidance techniques not only reduces the
possible risk of pneumothorax but also allows a faster
onset time of the block with a reduction of the local
anaestheticdose. Ultrasound guidance has been shown
to reduce the minimum effective volume (MEV) of local
anaesthetics for several peripheral nerve blocks.(?)
There have been recent studies suggesting profound
prolongation of nerve block when dexmedetomidine
has been used with long acting local anaesthetics like
ropivacaine.(®), (*) Hence, this study will aim to find
out the effective volume required in supraclavicular
block to achieve effective surgical anaesthesia for
upper limb surgeries in war wounded soldiers in
India, when ropivicaine and dexmedetomidine are
used in combination and the procedure is performed
under ultrasound guidance and nerve stimulator
confirmation. This could be useful in conserving
drugs during the limited availability during the COVID
era, and also avoid aerosol generation during general
anaesthesia (GA).

MATERIALS AND METHODS

This study is an intervention study to determine the
effective volume of a drug combination performed at
the trauma centre of a military tertiary care hospital
in India. Duration of study was six months, from Dec
2019 to June 2020.

Inclusion Criteria

e All soldiers (ASA I, II and III) between the ages of
18 to 50 yrs requiring upper limb surgery under
regional anaesthesia.

e Sample size - All patients meeting the inclusion
The
generalized only to our tertiary care setting.

and exclusion criteria. results being

Exclusion Criteria

e Anatomicalabnormalities ofthe forearmidentified
by physical examination;

e BMI=230kgm22;

e Use of non-steroidal anti-inflammatory drug

during the last 2 weeks;

e Known allergy or hypersensitivity against

ropivacaine,other amino-amide LAs, or

dexmedetomidine;
e Coagulopathy;

e Abnormalitiesin ECG thatare considered clinically
relevant like AV block or bradycardia.

e Pregnancy
Procedure

USG guided
supraclavicular blocks were perfomed

and nerve stimulator confirmed

starting
with initial volume of 30ml of solution containing
ropivacaine (0.75%) plus dexmedetomidine 0.5mcg/
ml which was subsequently varied by 3 ml according
to the response of the previous patients (step-up,
step-down technique). Based on this, effective volume
50% (EV 50) of the drug combination would be
determined. USG Machine used was Sonosite Titan
with a L38/10-5 Mhz transducer. Nervestimulator
used was stimuplex Dig RC. Needle used was 50mm

25G neuroplex needle.
Statistical Analysis

Data was tabulated using Microsoft Excel 2011 for
Mac. Analysis of data wasdone using appropriate
statistical methods as described ahead. The principle
statistical method applied in this study is Staircase
Up-down method as described by Dixon and Massey.
(°) Experiments are conducted to estimate the
threshold for an all-or-none response. Threshold is
defined to be a point above which 50% of the subjects
will respond and below which 50% of the subjects will
not respond. Examples are death, death in a fixed time
period, shock, fibrillation, emesis. Staircase designs,
in particular up-and-down trials, produce median
(ED50) estimates of given standard error with as few
as one-fifth the number of subjects as the traditional
designs with preset numbers of tests at each of several
levels of stimulus.(®) Logistic regression and probit
transformation were applied to estimate the minimum
effective volume for a successful block in 90% of the
patients.
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RESULTS

Graph 1. Step-up/Step Down Graph
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Graphical representation of required volume
of drug per patient

By using the log transformation of the data of required
volume and outcome as successful and unsuccessful
we have calculated the logistic regression equation to
find the effective volume.

The equation is:

Y=67.221n (x) -113.01

For EV 50 and 90

By putting Y = 50 as 90 respectively
EV50 =11.30 ml

EV90 =20.48 ml

The other variable analysed as part of the study was
the duration of block as mentioned below:

e Duration of Block
o Min-6Hrs

o Max-10 Hrs

o Average - 7.81 Hrs
o SD-0.98Hrs

o Median - 8 Hrs

e Minimum Effective Volume in 50% individuals
(MEV 50) for a combination of 0.75% ropivacaine
and 0.5mcg/ml of dexmedetomidine for ultrasound
and nerve stimulator guided brachial plexus block
via supraclavicular approach is 11.30ml.

e Minimum Effective Volume in 90% individuals
(MEV 90) for a combination of 0.75% ropivacaine
and 0.5mcg/ml of dexmedetomidine for ultrasound
and nerve stimulator guided brachial plexus block
via supraclavicular approach is 20.48ml.

e Duration of block - 7.81 hrs (average), 8 hrs
(median)

Discussion

Prior to the introduction of ultrasound guidance for
brachial plexus blockade, larger volumes of local
anesthetics (LA) were used to improve the success
rate of the block. In his publication, Winnie suggested
that 40 mL of LA was necessary to anesthetize the
brachial plexus.(’)Some investigators have even
reported using as much as 70ml local anaesthetic for
brachial plexus block.(®),(°) Despite continuous efforts
to improve block technique, 30 to 50 mL of LA remains
in common clinical use.(*),(*}) Ultrasound guided
supraclavicular approach to the brachial plexus block
has been described by several authors, the first being
La Grange et al who in 1978 used Doppler ultrasound
to indirectly facilitate needle positioning.(?) With
subsequent improvement in technology, in 1994
Kapral et al were the first to report direct needle,
plexus and local anesthetic visualization.

COVID-19 pandemic puts every health care worker,
and more so an anaesthesia team at risk because of the
aerosols generated. Hence, regional anesthesia should
be considered whenever possible, as per the patient
conditions. The major advantage of the supraclavicular
approach is that the nerves are very tightly packed at
this level. This makes the onset of the block fast and
the blockade is deep. This has lead to this technique
being nicknamed as “the spinal of the arm”.

Due to its unique pharmacologic properties and fewer
side effects, ropivacaine is being preferred by an
increasing number of anesthesiologists for peripheral
nerve blocks. However, there are not many published
studies on dexmedetomidine in combination with
ropivacaine.(*3),(**)

In human beings, dexmedetomidine has been shown
to prolong the duration of block and postoperative
analgesia when added to local anaesthetics in various
regional blocks.(**),(**) In humans, the benefits of
adding dexmedetomidine to local anesthetics during
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regional anesthesia and some peripheral nerve
blockade procedures has been proven to be efficacious
for the surgical patients. In the context of perineural
adjuvants, the efficacy of dexmedetomidine, when
administered peripherally, appears to be comparable
with dexamethasone('’),(¥) and exceeds that of
clonidine(*), magnesium and midazolam.

Staircase up-down method as described by Dixon and
Massey is a novel method that can be applied to such
studies with small samples to determine effective
doses of drugs.

In our study, we found out that the MEV 50 for a
combination of 0.75% ropivacaine and 0.5mcg/ml of
dexmedetomidine for ultrasound and nerve stimulator
guided brachial plexus block via supraclavicular
approach is 11.30ml& MEV 90 for this combination is
20.48ml.Duration of block - 7.81 hrs (average), 8 hrs
(median)

USG guided and nerve stimulator confirmed
supraclavicular brachial plexus block has the
advantange of being able to give lesser amount of
drug solution and also increase the safety margin of
the procedure.

With this data procured over the past few months, a
study with a larger sample size is planned.

CONCLUSION

In the current practice of regional anesthesia,
reductions in the volume and dose of local anesthetic
are important strategies to prevent systemic toxicity
by local anesthetics. Lower volumes of LA may reduce
the risk of toxicity as well as unwanted spread of LAs
towards the centro-neuraxis and the phrenic nerve
(diaphragmatic paralysis).

Therefore, the use of USG to determine the precise
location of local anesthetic injection in peripheral
nerve blocks has become increasingly frequent. The
advancement in ultrasound equipment and methods
has enabled the identification of vascular and neural
structures with a very high accuracy leading to lower
failure rate and reduction of local anesthetic dosage.

In this study the minimum effective volume
of combination of 0.75% ropivacaine and
dexmedetomidine 5mcg/ml for supraclavicular
brachial plexus block has been found to be 11.30ml
(MEV 50%) and 20.48ml (MEV 90%).
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