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Dear Editor,

West Nile virus-associated acute flaccid paralysis (WNV-AFP) is a
well-known complication of West Nile neuroinvasive disease (WNND)
[1,2]. Most cases of WNV-AFP occur as a result of anterior horn cell
damage, resulting in a syndrome reminiscent of poliomyelitis. Brachial
plexus involvement has been reported less commonly [3-5]. At present,
supportive care is the mainstay of treatment for all forms of WNND [2].
The prognosis of WNV-AFP is generally poor, and recovery, if any,
usually occurs within six months of onset [6].

Nerve transfer, or neurotization, is an established surgical treatment
option for traumatic peripheral nerve injury and is optimally performed
within 6 months of injury [7]. Alternative applications of nerve transfer
are not novel. For instance, nerve transfer has been used to treat spastic
limb paralysis [8] and even infectious motor neuron disease, particu-
larly in the pediatric population. A case of poliomyelitis-like paralysis
caused by enterovirus 71 [9] as well as several cases of acute flaccid
myelitis caused by enterovirus D68A [10] in children have been re-
ported to have been successfully treated with nerve transfer. The
aforementioned six month time window is a reasonable period of ob-
servation for spontaneous recovery in these cases. Herein, we describe
the first case of successful nerve transfer, to our knowledge, in the
treatment of WNV-AFP.

A 63-year-old man presented with encephalopathy in the setting of a
febrile illness. His diagnostic work-up showed a neutrophilic pleocy-
tosis (92 nucleated cells/plL) on CSF analysis and a WNV IgM index
value (IV) of 5.62 (positive is 1.11 IV or greater), a constellation of
findings consistent with WNND. A brain MRI was normal.
Approximately 2weeks after symptom onset, the patient developed
painless weakness of his bilateral shoulder-girdle muscles with minimal
sensory symptoms. His shoulder-girdle weakness persisted for 3 months
at which time he was referred for neuromuscular consultation.

His exam at the time of referral was notable for severely impaired
bilateral arm abduction and external rotation, left worse than right, and
mild weakness of left forearm flexion (Table 1). He had full strength of
his bilateral trapezii, distal upper limbs, and lower limbs. Biceps

reflexes were 1+ on the left, 2+ on the right, and he had 3 + bilateral
lower extremity reflexes. He had no cranial nerve involvement, a
normal sensory exam, and a normal gait. A cervical spine MRI was
normal, including normal signal intensity in the ventral grey matter of
the spinal cord. Nerve conduction studies (NCS) showed normal upper
extremity compound muscle action potential (CMAP) and sensory nerve
action potential (SNAP) amplitudes, including lateral antebrachial cu-
taneous SNAPs. Electromyography (EMG) of the left deltoid and bi-
lateral infraspinati muscles showed active denervation with no vo-
luntarily recruited motor unit action potentials (MUAPs), and the left
biceps showed active denervation with moderately reduced recruitment
of large, broad MUAPs. The left C5 paraspinal, left rhomboid, and right
deltoid muscles were normal by EMG (Table 1).

At 6 months from symptom onset, he had full recovery of left
forearm flexion strength and improved strength of his right shoulder
girdle muscles. His EMG demonstrated volitional MUAPs in the left
deltoid consistent with successful interval reinnervation. However,
there were still no recruitable motor units present in the distribution of
the left suprascapular nerve (supraspinatus/infraspinatus) on EMG
(Table 1). At six months from symptom onset, he was deemed a surgical
candidate for a left-sided end-to-end coaptation of the distal spinal
accessory nerve to the suprascapular nerve. A dorsal approach was
pursued, which takes advantage of the close proximity of the distal
spinal accessory nerve to the suprascapular nerve near the su-
prascapular notch, an area where direct transfer is feasible. In-
traoperatively, the supraspinatus was pale, consistent with denervation
atrophy, and intraoperative nerve stimulation of the suprascapular
nerve yielded no response. The spinal accessory nerve was visualized
medial to the trapezius muscle, and following its course, a distal branch
was selected and confirmed to have a normal response via in-
traoperative nerve stimulation. This distal branch of the spinal acces-
sory nerve and the proximal suprascapular nerve were divided, and a
coaptation of the nerves, with the assistance of an operative micro-
scope, was performed.

The patient reported improved active range of motion of his left
shoulder 4 months after surgery. There was also evidence of recovery by
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Table 1
Serial strength and electromyography data.
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3 months from onset

6 months from onset
(4 days pre-neurotization)

24 months from onset
(18 months post-neurotization)

Strength.. EMG Strength EMG Strength EMG
Left deltoid 0 2+ fibs/PSWs 0 2+ fibs/PSWs 11 NI insertional activity
no MUAPs Nascent MUAPs 1 D&A MUAPs
|| recruitment | recruitment
Left biceps brachii 32 2+ fibs/PSWs 50+ 1+ fibs/PSWs 50+ Nl insertional activity
11 D&A MUAPs "M1D & 'A MUAPs 1D & 11 A MUAPs
|| recruitment || recruitment | recruitment
Left infraspinatus 0 2+ fibs/PSWs 0 3+ fibs/PSWs 11 No fibs/1+ PSWs
no MUAPs no MUAPs ™MD & 1A MUAPs
|| recruitment
Left supraspinatus 0 N/A 0 2+ fibs/3+ PSWs 11 2+ fibs/PSWs,
no MUAPs 11 D&A MUAPs
|| recruitment
Right infraspinatus 0 3+ fibs, 3+ PSWs 2/5 N/AT 12 1+ fibs/PSWs
no MUAPs 1D & 11 A MUAPs

|| recruitment

A — amplitude; D — duration; EMG - electromyography; fibs — fibrillations; MUAPs — motor unit action potentials; N/A — data not available; NI — normal; PSWs —
positive sharp waves; 111 - greatly increased; 11 - moderately increased; 1 - mildly increased; || - moderately reduced; | - mildly reduced.
Three months from onset, all of the following muscles were normal by clinical exam and by electromyography: left triceps, extensor digitorum communis, first dorsal
interosseous, rhomboid, and C5 paraspinal; right deltoid, biceps brachii, upper trapezius, and serratus anterior.

* Measured by MRC scale or handheld dynamometry (pounds of force). Note that dynamometry measurements of 11 and 12 pounds in the deltoid and spinati
muscles and 32 pounds in the biceps brachii correspond to a 4/[] on the MRC scale.

 The right infraspinatus was not tested via EMG at 6 months as there was clinical evidence of improved strength.

neurologic exams and EMG studies performed at 12 and 18 months
post-neurotization (Table 1). Two years after onset of symptoms
(18 months post-neurotization), he graded his recovery as 90% of his
premorbid baseline. External rotation of the left arm had improved to
generating 11 pounds of force by dynamometry (MRC = 4/5, Table 1).

Herein, we present the first successful nerve transfer used for WNV-
AFP. Residual disability is common in WNV-AFP, particularly in the
absence of recovery within 6 months of onset [6]. Data from traumatic
peripheral nerve injury suggest a similar timeframe for prognostication
[7]. Improved strength and electrophysiologic evidence of successful
interval reinnervation of the left infraspinatus and supraspinatus sup-
port therapeutic success in our patient.

The absence of sensory signs and the preserved left lateral ante-
brachial cutaneous SNAP in the setting of clear musculocutaneous
nerve involvement (denervation in the biceps brachii) is consistent with
anterior horn cell damage (C5/C6 myotomes) described in typical
WNV-AFP. However, the lack of C5 paraspinal and rhomboid muscle
involvement by EMG warrants consideration of a motor predominant
lesion of the upper trunk of the brachial plexus, a pattern commonly
reported in neuralgic amyotrophy. Nonetheless, from a clinical practice
perspective, regardless of the ultimate localization, the presence of a
viable donor nerve in proximity to the affected myotome or peripheral
nerve is a more essential consideration when considering candidacy for
nerve transfer in WNV-AFP. There is no reason to suggest nerve transfer
would not be an option for a focal poliomyelitis-like syndrome or
brachial plexopathy, which have both been described as neurological
manifestations of WNV infection [1-5].

A reasonable concern could be raised that reinnervation in the
distribution of the left suprascapular nerve was spontaneous, similar to
that observed in the left axillary and right suprascapular nerves.
However, given that an end-to-end transfer was performed, an inter-
vention that eliminates the possibility of spontaneous recovery, we can
state with confidence that the recovery observed in this case was di-
rectly attributable to the procedure. We were doubtful, in this case, of
the possibility of spontaneous recovery of the left suprascapular nerve
beyond 6 months, by which time other affected nerves had demon-
strated signs of some recovery.

In conclusion, nerve transfer may be a treatment option for WNV-

AFP when clinical and electrophysiologic evidence of spontaneous re-
covery within 6 months are lacking. Heightened awareness and further
study of WNV-AFP and its best treatment, with a comparison of nerve
transfer to supportive care, are warranted.
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