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Case Report

Ropivacaine Induced Brachial Plexus Neurotoxicity- A Case Report

Shailesh Murty', Kanishk Murty?

Abstract

Background: Neurotoxicity of the nerves has been reported to be related to the concentration or volume oflocal anaesthetic used.
We report a case wherein the volume and concentration of local anaesthetic used was well within the safe limits. Despite the safe
precautions taken, the patient developed a profound motor and sensory block which took nearly 20 weeks to resolve.

Case presentation: A 72-year-old female patient scheduled for a total shoulder arthroplasty received a single shot interscalene
block under ultrasound guidance. A total volume of 10mls of ropivacaine 0.375% was injected under direct ultrasound guidance.
The patient experienced no pain oninjection and neither was there any paraesthesia on needle placement. We encountered no high
pressures during the injection. The patient had a profound block which lasted for over 20 weeks. The patient was followed up at
regular intervals which showed a slow but complete recovery pattern.

Conclusion: Local anaesthetics are known to cause neurotoxicity. This case highlights the need to be mindful about potential

sequelae to nerve blocks despite using alower concentration and volume oflocal anaesthetic.
Keywords: Interscalene block; Neurotoxicity; Ropivacaine.

Introduction

We report a case of prolonged nerve damage
following a single shot ultrasound guided
Interscalene brachial plexus nerve block.
Although the risk of neurological
complications from peripheral nerve blocks is
reported to be 0.02%-0.5% [1], on thorough
neurological examination this value was
recorded to be closer to 0.04% [2]. Nerve
damage can be due to direct needle trauma or
due to local anaesthetic induced
neurotoxicity. Intrafascicular blocks can
potentially lead to mechanical injury as well
as exposing the nerves to higher
concentrations of local anaesthetics leading
to neurotoxicity.

Patient Information And Clinical Findings
A 72-year-old female patient presented for a
right total shoulder arthroplasty. She had a
history of paroxysmal atrial fibrillation and
well controlled hypertension. She weighed 52

kilograms and was 162 cms tall. The patient
was consented for a single shot ultrasound
guided interscalene nerve block along with a
general anaesthetic. The procedure was
carried out with the patient awake under
sedation and an in-plane approach was used
and the needle tip advanced in between the
nerve trunks. The injections were carried out
at multiple levels. The firstinjection was done
below the lowest nerve trunk, the second was
done between the lower and middle trunks
and the final was done above the top most
nerve trunk [3]. A total volume of 10 mls of
0.375% plain ropivacaine was injected after
careful aspiration after each needle
placement. The injections were done by the
anaesthetist performing the block and no
high pressures were encountered during the
multiple injections. Good shoulder
anaesthesia was achieved within fifteen
minutes. The intraoperative course was
uneventful. The patient had a profound nerve
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block the following morning with near total
motor loss and complete sensory loss. An
ultrasound of the neck was done which
showed swollen nerve trunks which was
attributed to possible neurotoxicity. On day
two, a decision was made to do a T2 weighted
MRI scan of the neck and shoulder. The MRI
scan showed an enlarged anterior scalene
muscle with increased T2 signalling.
Furthermore, the MRI revealed fluid tracking
into the scalene triangle and more laterally
extending 4 cms in the craniocaudal
dimension. Apart from the scalene triangle,
the brachial plexus was normal. The patient
was reassured about the prolonged block and
was discharged with fortnightly consults,
looking for neurological improvement [4].
There was slow but complete recovery of
motor and sensory function which took over
20 weeks to completely resolve. The sensory
recovery was quicker than the motor.
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Figure 1: Algorithm for management of nerve injury associated with regional anaesthesia

Suspected nerve injury defined as:
*New onset of pain, weakness, numbness, paraesthesia or other abnormal sensation
=Effects lasting beyond the usual duration of the specific block (e.g. if a single shot peripheral nerve block (PNB) lasts >48 hours )

*Review relevant medical & surgical history
=Review of operation and anaesthetic records, drug chart and observations chart
=Clinical examination including neurological examination by the responsible surgical team

NB: In case of suspected space occupying lesion (SOL) associated with central neuraxial blocks, treat as emergency
and follow local Guidelines for management of Epidural Analgesia

v

Mild or resolving symptoms or

persistent sensory deficit

Reassure the patient &
review in 4 weeks

v

Complete or progressive neurological deficit or
presence of motor deficit
L 2

eInform the responsible surgical and anaesthetic team and, if applicable,
Acute Pain Service
=Consider surgical cause (e.g. haematoma, cut, stretch injury etc) and

Persistent symptoms

*Neurological referral

=Consider:
- MRI and other imaging
No - Nerve conduction tests (NCT)

- Electromyography (EMG)

appropriate intervention (decompression, reconstruction etc)
eConsider further imaging (particularly, if space occupying lesion is
suspected* and emergency decompression is needed)
*Immediate neurological referral
*Nerve conduction tests (NCT)
sElectromyography (EMG)

v

No further follow up
required
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= Definitive diagnosis

=Conservative treatment (drugs; physiotherapy etc) or
=Surgical intervention (as above)
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* Follow up as appropriate
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Timeline
Ultrasound guided Interscalene block

(week0)

X

Profound motor and sensory loss
(day 1 post operation)

X

USG scan showed swollen nerve trunks
(day2 postoperation)

X

MRI scan showed fluid around the nerve
trunks (day 2 post operation)

X

Follow up done over the next 20 weeks
showed slowbut complete recovery

Figure 2: T2 weighted coronal section of MRI

showing enlarged nerve trunks

Investigations

An ultrasound of the neck and an MRI were
done on day 2 post procedure. The
ultrasound showed swollen nerve trunks
which were attributed secondary to local
anaesthetic toxicity. The MRI showed fluid
presentaround the nerve trunks.

Therapeutic Intervention

The patient was advised intensive
physiotherapy post procedure. A high dose
vitamin B12 oral therapy was also instituted 3
weeks post procedure [4].

Follow-Up and Outcome
The patient was followed up fortnightly and

Figure 3: T2 weighted transverse section of MRI

showingnenlarged nerve trunks and fluid in the
interscalene space

made a complete recovery within 20 weeks.

Discussion

Amongst peripheral nerve blocks, there is a
higherincidence of nerve injury with brachial
plexus blocks [6]. With the presence of a near
total motor and compete sensory loss of
function, it was deliberated if this was an
anaesthetic or surgical cause. There was no
intraoperative traction and the head was in a
fixed position throughout the case. The
ultrasound done on the following day did
show swollen nerve trunks and we were fairly
convinced this was because of ropivacaine
induced neurotoxicity. The T2 weighted MRI
scan confirmed fluid in the scalene triangle

Figure 4: T2 weighted transverse section of MRI
showing enlarged nerve trunks and fluid in the
interscalene space
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with extension in the craniocaudal dimension
on day two post operatively. A nerve
conduction study was deliberated but it
would take up to 3 weeks for signs of
Wallerian degeneration to appear, by which
time the patient showed signs of
improvement and recovery. We had to work
out if the cause was mechanical, chemical ora
combination of the two. There was no
paraesthesia or pain on needle placement
which made us fairly certain that direct needle
trauma was not plausible. The concentration
oflocal anaesthetic used was quite low and the
dosage given was well within the normal
range. A total of 37.5 milligrams of
Ropivacaine was used in a patient weighing
52 kilograms. There was no high pressure
encountered during the injections as these
were carried out by the anaesthetist
performing the block. Ropivacaine has a
greater safety profile, however, there have
been reports of neurotoxicity at larger
concentrations or volumes. We have never
encountered a case of neurotoxicity from
ropivacaine at such small doses [6]. Given the
recovery it was unlikely this was an
intrafascicular injection which would
normally lead to axonal degeneration and
permanent nerve damage. It could be quite
likely that this was a result of an intraneural

needle placement as there are documented
case reports of neural injury that have taken
up to 6 months to resolve [7]. The brachial
plexus at the level of the trunks is nearly all
neural tissue, a needle entering the nerve here
is more likely to encounter a fascicle on its
trajectory that may contribute to the
disproportionately higher rate of
postoperative neuropathy [8]. The motor
and sensory recovery started from the
shoulder muscles and dermatomes and
proceeded distally. The hand was the last to
recover. We are aware that most of the local
anaesthetic injected diffuses out of the
brachial plexus sheath fairly quickly and as
such we were quite perplexed by the presence
of fluid within the scalene triangle. The ulnar
distribution recovered before the radial and
medial distributions. As the medial cord is
simply a continuation of the anterior division
of the lower trunk (C8, T1), we hypothesised
that it could have been residual local
anaesthetic within the interscalene sheath
which led to prolonged exposure of the nerve
trunks to the local anaesthetic. The presence
of a hematoma would have had a hyper to
hetero intense image which was absent [9].
Furthermore, the mass effect from a
hematoma would be a completely different
presentation.

Conclusion

Although all local anaesthetics are known to
be neurotoxic, ropivacaine has a greater safety
profile. The exact mechanism of nerve
damage could not be identified. We were
fairly certain that mechanical trauma could
not be a causative factor. The patient had no
metabolic medical conditions that could have
precluded her to have a higher incidence of
nerve damage. The presence of fluid within
the interscalene sheath on day 2 made us
suspect residual local anaesthetic that had
perhaps not diffused out or absorbed. The
presence of persistent local anaesthetic
around the nerve trunks could have led to a
longer exposure of the trunks to the local
anaesthetic resulting in nerve damage, which
in itself would be highly unusual. We were
fairly certain that the cause could be due to
local nerve neurotoxicity or from an
intraneural needle placement.
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