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DrAmMATIC RESPONSE TO LIDOCAINE
InFusion FOorR Pain FrRom BrAcHIAL PLEXUS
AvuLsion InJury

Philippa Hawley, FRCPC'2, Julia Ridley, MD'2, and Marc Youngson'

Background: Traumatic brachial plexus avulsion injury (tBPI) can cause a severe chronic pain syndrome that is very dif-
ficult to treat. Though lidocaine has been shown to be effective for other pain syndromes, effectiveness
in tBPI has not previously been reported.

Case Report: A 55-year-old man with tBPI had severe pain and minimal relief with numerous analgesic agents. He
was able to access intravenous lidocaine as he was being treated at a cancer center, and had a sustained

response to 7 mg/kg given over an hour.

Conclusion:  There is potential for a single bolus intravenous lidocaine infusion to provide good pain control sustained
over many months in patients with traumatic brachial plexus injury. An adequate serum concentration of
lidocaine is required for analgesic effect. If initial doses of lidocaine are tolerated but ineffective, higher
doses may still be beneficial.
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BACKGROUND of the arm or shoulder, and no significant soft tissue

Traumatic brachial plexus injury (tBPI) can lead to
severe chronic neuropathic pain which may be resistant
to standard treatments and lead to great suffering.
Lidocaine infusion has been reported to be of benefit
in a variety of pain syndromes, but has not yet been
reported for tBPI.

CASE

A 55-year-old healthy right-handed man was struck
by a car while walking, thrown into the windshield
and then onto the ground. He was pulling a wheeled
suitcase at the time of impact. His right arm was pulled
backwards. There was no loss of consciousness. He sus-
tained lacerations, an undisplaced right tibial plateau
fracture, an avulsion fracture of his right ankle, and a
mild compression fracture of the T7 vertebral body. CT
head was normal. There were no fractures of the bones

injury to the arm itself below the shoulder/axilla.

Following initial management, he had persistent se-
vere pain in the right elbow. Six weeks after the injury,
he had tingling and numbness in the fourth and fifth
fingers of his right hand, medial aspect of his forearm,
and elbow. Movement of his arm was severely limited
by pain, but there was no motor loss. The pain was
clearly neuropathic.

Three months after the injury, nerve conduction stud-
ies and electromyogram (EMG) showed acute denerva-
tion of multiple muscle groups and injury to the ulnar,
radial, and median nerves, consistent with a brachial
plexus traction injury. There was widespread right arm
weakness, sensory loss, and absent arm reflexes. Pain
extended from his right scapula through to his medial
forearm and palm, with tingling and burning of both
palmar and dorsal aspects of his hand, including all
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fingers and thumb. Imaging showed swelling of C6, 7,
8, and T1 nerve roots.

He was started on gabapentin, which was increased
with partial benefit over 3 months to 800 mg 3 times a
day. Dosing was limited by sedation. Topical capsaicin,
oral amitriptyline, oral medical cannabis extracts, and
a topical cannabis-based cream were all tried but inef-
fective. He was reluctant to use opioids.

Eight months after the injury he was admitted to
the hospital with weight loss, nausea, vomiting, and
diarrhea, and was found to have a large abdominal
mass. He was diagnosed with an aggressive large B-cell
lymphoma with retroperitoneal lymphadenopathy and
pelvic bone metastases. The lymphoma was treated with
chemotherapy (CHOP-R), with vincristine omitted due
to recent nerve injury. He developed cranial nerve V1
shingles managed promptly with valacyclovir. Gabapen-
tin was switched to pregabalin 150 mg 3 times a day. His
severe arm pain persisted throughout, despite high-dose
steroids with his chemotherapy protocol.

Ten months after the injury he was referred to the
BC Cancer Vancouver Centre’s Pain & Symptom Man-
agement/Palliative Care (PSMPC) clinic with persistent
severe pain and loss of function of his right arm. He was
started on duloxetine 30 mg at bedtime, increased to
60 mg which was well-tolerated and felt to be helpful.
Oxycodone 5 mg and a compounded topical amitripty-
line, ketoprofen, and ketamine cream were ineffective.
Other opioids and higher doses were not tried, due to
patient preference.

He was referred to a non-cancer pain clinic, where
he was believed not to have complex regional pain
syndrome.

A month later he was reviewed at the PSMPC clinic
and reported mild improvement in his pain with dulox-
etine, from 7 to 10 of 10 down to 5 to 6 of 10, but was
still in significant pain. He agreed to try low-dose metha-
done, 1 mg every 8 hours, which was somewhat helpful.
Over the next 9 months, however, the pain worsened
and the dose of methadone was slowly increased to
his maximum tolerated dose of 7.5 mg every 8 hours,
limited by drowsiness, still with limited effectiveness.

Unfortunately, his lymphoma progressed rapidly,
and he entered an oncology clinical trial. At this point,
a year following his injury, his pain ranged from 3 to 8
of 10. He continued to receive physiotherapy and was
compliant with recommended exercises. There was no
improvement in sensory nerve latencies, but his motor
function improved slightly.
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His pain subsequently escalated, markedly impairing
his quality of life. Increased doses of methadone were
not tolerated. Hydromorphone and multiple courses
of corticosteroids as part of his cancer treatment were
ineffective for pain, which he now reported at 8 to
10 of 10, with frequent lancinating pain “spasms.”
Interventional procedures were contemplated but in
view of his relatively immunocompromised state it
was felt preferable to avoid invasive procedures and
particularly any risk from foreign body insertion, such
as an epidural catheter. Our center also does not have
on-site anesthesia support other than for our surgical
suite and for administration of radiotherapy to children.

Treatment with lidocaine 5 mg/kg intravenously
over one hour produced no analgesic benefit, but no
lidocaine-specific side effects (i.e., metallic taste, perioral
numbness or tingling) either. Duloxetine was switched
to nortriptyline and escalated to 60 mg at bedtime over
a month. Review by neurology noted new left median
nerve compression in the carpal tunnel, managed with
awrist splint, and new right ulnar nerve compression at
the elbow, which was mild and managed conservatively.

Myokymia of the arm muscles was now quite promi-
nent. He also displayed some apraxia and stereognosis.
Magnetic resonance imaging of the cervical spine and
right brachial plexus showed no evidence of lymphoma
involvement at any time.

Five weeks following his initial lidocaine infusion (20
months after the injury) it was decided to try lidocaine
again, at a dose of 7 mg/kg over one hour. This infusion
produced a dramatic benefit, with pain in his forearm,
upper arm, and shoulder completely resolving (0 of
10) by completion of the infusion, and pain left in
just his fingers reducing initially to a maximum of 5 of
10, then further declining to 2-3 of 10 over the next 4
months. Despite an expectation that the effect of the
lidocaine would be temporary, the disabling arm pain
did not recur.

His hand pain persisted but was mild and manageable
with methadone 7 mg every 8 hours and pregabalin
150 mg every 8 hours. The nortriptyline was tapered by
10 mg weekly until discontinued, with no loss of pain
control. The patient died comfortably at home from
lymphoma approximately 7 months after the second
lidocaine infusion, over 2 years following the tBPI.

This patient had good supports, no adjustment dis-
order, depression, or anxiety disproportionate to his
circumstances. He had no spiritual or existential concerns
and maintained his excellent sense of humor. It was not
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felt that there were any reversible nonphysical con-
tributors to his pain, which was consistent in reported
location and quality. He had no difficulty using a 0-10
scale or describing his pain qualitatively.

DISCUSSION

Any treatment can produce a placebo effect, es-
pecially one requiring a procedure, but this is highly
unlikely in this case, as the initial 5 mg/kg infusion had
no effect. “Total pain” can show significant placebo
responses where reassurance and support are part of a
medical intervention, but there were no psychological or
social issues of concern for this patient, and no changes
in circumstance or events that occurred around the time
of pain response. Nerve injuries can also resolve over
time by themselves, but it is highly unlikely that this
patient’s relief was due to nerve recovery alone, as it was
dramatic and immediate at the time of expected peak
blood level. Any effect of the serotonin-norepinephrine
reuptake inhibitor or tricyclic would have been expected
to occur much sooner, and no other medical interven-
tions coincided with the response.

tBPIs can be treated surgically using nerve and muscu-
loskeletal reconstruction procedures, if diagnosed and
treated within a 6-month timeframe (1,2). Neuropathic
pain has long been recognized as a significant problem
following tBPI (3), occurring in 50% to 80% of patients
(4,5). A literature review yields little specific informa-
tion of the best modalities for treatment. Medications
commonly used for neuropathic pain are suggested,
but effectiveness is poor in tBPI (2,6). There are reports
of relief with dorsal root entry zone (DREZ) lesions (7)
and spinal cord stimulation (4,8). We were unable to
find any publications referencing systemic lidocaine for
pain related specifically to tBPI.

It is possible that despite the absence of vasomotor
abnormalities or skin changes, this patient developed a
component of complex regional pain syndrome (CRPS),
and there is some evidence for benefit from lidocaine
infusion in CRPS (9). A study in 16 patients with CRPS
compared computer-controlled short intravenous lido-
caine infusions (20 minutes at different target blood
levels) with diphenhydramine, and found benefit for
lidocaine, particularly a decrease in cold-induced pain,
allodynia, and spontaneous pain. The remainder of the
medical literature on lidocaine infusions is for a variety
of other pain syndromes (10,11).

Intravenous lidocaine has been shown to block
sodium channels, uncouple G protein, block NMDA re-
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ceptors, reduce circulating inflammatory cytokines, and
prevent or reduce secondary hyperalgesia and central
sensitization (11). The dramatic benefit of achieving
a therapeutic blood level in this patient illustrates
the need to titrate lidocaine infusions individually.
Therapeutic level ranges have been suggested, but as
levels are not actually able to be measured in real time
during an infusion, and the same dose can lead to dif-
ferent blood levels in different people, the concept of
therapeutic level is a clinical one rather than an actual
number that can be targeted in any one infusion (12).
The dose should be increased incrementally until either
analgesia occurs (successful trial), or lidocaine-specific
side effects occur, indicating that a potentially thera-
peutic blood level has been achieved; in the absence
of analgesia, the trial can be deemed failed (13). Close
clinical monitoring for mild lidocaine-specific side effects
is a safe way of determining if a potentially therapeutic
blood level has been achieved. Lack of response to an
infusion that produces no such side effects should not
be taken to mean that the individual’s pain is lidocaine-
insensitive, as a therapeutic blood level may not have
been reached.

This case demonstrates how the cycle of secondary
pain sensitization and “wind-up” following nerve injury
can be broken, with sustained pain relief lasting well
beyond any presence of the drug itself (10,14). Despite
a recent systematic review (14) concluding that there
was no evidence from randomized controlled trials of
lidocaine infusion having a prolonged duration of ef-
fect, this phenomenon has been observed frequently
in clinical practice (14), one study reporting pain relief
lasting at least 3 weeks in 8% of 98 tertiary chronic pain
clinic patients.

Access to lidocaine infusions is very restricted, at least
in Canada, with widespread unfounded concern about
risk of cardiac arrhythmias and other serious toxicities
being a barrier to access. This is despite the side effects
of lidocaine being predictable and easily identified,
safely managed by dose adjustment. Electrocardio-
graphic (ECG) monitoring is not required in this context.
This patient was only offered lidocaine infusion through
having cancer, despite review in neurology and chronic
non-cancer pain settings multiple times prior to his can-
cer diagnosis, with clear documentation of escalating
pain and failed trials of non-opioid oral neuropathic
pain adjuvant medications.

A preference to avoid opioids is not unusual in the
context of public knowledge of potential harms of
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opioids. It is possible that a trial of methadone earlier
following the nerve injury may have reduced second-
ary sensitization; however, the eventual response to
methadone was only partial.

Modern oncology treatments are leading to pro-
longed survivorship, with a high prevalence of chronic
pain syndromes, especially neuropathic postsurgical
pain, radiculopathy from spinal disease, and peripheral
neuropathy caused by cancer treatments (15). These
pains are often relatively opioid-resistant, and pro-
longed opioid therapy can lead to tolerance and opioid-
induced hyperalgesia. The small but not insignificant
risk of concurrent or iatrogenic opioid use disorder is
being recognized (16). Non-opioid interventions (both
pharmacological and nonpharmacological) are increas-
ingly required for management of cancer pain. The
skills and services generally found in non-cancer pain
clinic settings are increasingly relevant to palliative care
services, particularly outpatient clinics, where patients
may have prolonged interaction with both palliative
care and disease management teams.

Though sadly this patient’s cancer ended his life, his
journey from the nerve injury through to the diagnosis
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and management of his lymphoma illustrates the ben-
efits of a prognosis-independent integrated supportive
cancer care program including rehabilitation services
(17), known as the “bow tie” model. The possibility of
cure was not an unreasonable expectation for a large
part of his journey. A good outcome from management
of his injury-related pain created trust and a facilitated
a collaborative relationship between the patient and his
family, the PSMPC team, oncology team, and ultimately
his home hospice team.

CONCLUSION

This case illustrates a number of key learning points.

e  Brachial plexus avulsion pain can be very resistant
to conventional analgesics, and intravenous
lidocaine may offer relief.

e Foralidocaine infusion to provide analgesia, an
individually clinically determined threshold blood
level needs to be reached.

e Lidocaine infusion can dramatically reverse
hyperalgesia and secondary sensitization, and
should be more widely available.
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