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Introduction
We report a case of prolonged nerve damage 
following a single shot ultrasound guided 
Interscalene brachial plexus nerve block. 
A l t h o u g h  t h e  r i s k  o f  n e u r o l o g i c a l 
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 
d u e  t o  l o c a l  a n a e s t h e t i c  i n d u c e d 
neurotoxicity. Intrafascicular blocks can 
potentially lead to mechanical injury as well 
a s  e x p o s i n g  t h e  n e r v e s  t o  h i g h e r  
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 first injection 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 ml of 
0.375% plain ropivacaine was injected after 
caref ul  asp irat ion af ter  each need le 
placement. The injections were done by the 
anaesthetist performing the block and no 
high pressures were encountered during the 
mu l t i p l e  i n j ec t i o n s .  G o o d  s h o u l d er 
anaesthesia was achieved within fifteen 
minutes. The intraoperative course was 
uneventful. The patient had a profound nerve 

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 w ith increased T2 signal l ing. 
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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Timeline
Ultrasound guided Interscalene block (week 
0)

Profound motor and sensory loss (day 1 post 
operation)

USG scan showed swollen nerve trunks (day 
2 post operation)

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

Follow up done over the next 20 weeks 
showed slow but complete recovery

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 
present around the nerve trunks.

Therapeutic Intervention
T h e  p a t i e n t  w a s  a d v i s e d  i n t e n s i v e 
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 
made a complete recovery within 20 weeks.

Discussion
Amongst peripheral nerve blocks, there is a 
higher incidence 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 

Figure 1:

Figure 3: T2 weighted transverse section of MRI showing 
enlarged nerve trunks and fluid in the interscalene space

Figure 2: T2 weighted coronal section of MRI 
showing enlarged nerve trunks

Figure 4: T2 weighted transverse section of MRI showing 
enlarged nerve trunks and fluid in the interscalene space

Figure 1:



convinced this was because of ropivacaine 
induced neurotoxicity. The T2 weighted MRI 
scan confirmed fluid in the scalene triangle 
with extension in the craniocaudal dimension 
on day two post operatively. A ner ve 
conduction study was deliberated but it 
would take up to 3 weeks for signs of 
Wallerian degeneration to appear, by which 
t i m e  t h e  p a t i e n t  s h o w e d  s i g n s  o f 
improvement and recovery. We had to work 
out if the cause was mechanical, chemical or a 
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 
of local anaesthetic used was quite low and the 
dosage given was well within the normal 
range.  A total  of  37.5  mi l l igrams of 
Ropivacaine was used in a patient weighing 
52 kilograms. There was no high pressure 
encountered during the injections as these 
were carr ied 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 
recover y it  was unl i kely 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 
trajector y that may contribute to the 
d i s p r o p o r t i o n a t e l y  h i g h e r  r a t e  o f 
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]. 
Fur thermore,  the mass ef fect 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 ner ve neurotox icity or from an 
intraneural needle placement. 
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