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Aim Parsonage-Turner syndrome (PTS) is a rare but serious condition characterized by
spontaneous paresis of the upper extremity, typically lasting for several months with
variable recovery. Recent literature reports less optimistic outcome than assumed,
with persistent functional impairment in more than half of the patients at 2 years
follow-up. Limitation of shoulder abduction is more disabling and the motor recovery
needs to be of at least grade 3 to be of functional use. Correction of the residual
shoulder deficit is also challenging as the standard tendon transfers for the shoulder
abduction provide only modest outcome. However, the modern nerve transfers for the
shoulder provide more reliable and better functional outcome. But to be effective they
should be performed within 6 to 9 months from the time of onset of the weakness.
Knowing that the patients who do not show early recovery are at risk of incomplete
recovery in long-term provides a thought that any patient who does not show recovery
in 6 to 9 months could be considered for nerve surgery.

Methods We performed nerve surgery in two young male patients with PTS who
presented to us at 7 and 8 months with persistent paralysis of shoulder abduction. A
combination of neurolysis, tandem stimulation, and nerve transfers was performed
based on the intraoperative electrical stimulation findings.

Results Both the patients had satisfactory recovery of shoulder abduction. At 1-year
follow-up, they had recovered grade 4 to 5 motor power and had “excellent” outcome
based on Narakas grading.
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Conclusion PTS patients with shoulder paralysis can be offered nerve surgery if they
fail to show recovery in 6 to 9 months since onset of symptoms as late reconstruction
with tendon transfers gives only modest outcome. Nerve surgery in the form of
neurolysis, electrical stimulation, and nerve transfers provided good outcome in our
patients with recovery of shoulder function to normalcy.

Introduction

Parsonage-Turner syndrome (PTS) also known variably as
acute brachial plexus neuritis, neuralgic amyotrophy, mono-
neuritis multiplex, and shoulder girdle syndrome is a rare
clinical entity with clinical presentation of sudden onset of
severe pain around shoulder and/or arm followed by sudden
weakness and atrophy of shoulder girdle muscles following a
variable period. Although Dreschfeld' described it first in
1887, it was named after M ] Parsonage and ] W Aldren
Turner? after their index publication with 136 cases in Lancet
in 1948. Since then, many authors have published on the
etiology, prognosis, and management.>~’ However, an un-
certainty about the management plan for these patients,
especially with regard to nerve surgery, still persists.

The reported incidence of PTS varies greatly, from 1 to 2
per 100,000 per year to 20 to 30 per 100,000 per year,
because of a lack of clarity about diagnostic criteria and
the possibility of spontaneous recovery.®~'3 Hand surgeons
typically tend to see these patients quite late as widely
prevailing belief about spontaneous recovery encourages
physicians to continue with observation. However, recent
literature reports residual deficits in as high as two-third of
the patients even after 3 years.!'~'® Moreover, it has been
observed that the patients who show early recovery are the
only ones who tend to recover completely, whereas others
may remain disabled with no or incomplete recovery.
Especially at the shoulder, the functional deficits are
more disabling and the motor recovery needs to be of at
least grade 3 to be of functional use. Correction of the
residual shoulder deficit is also challenging as the standard
tendon transfers for the shoulder abduction provide only
modest outcome. On the other hand, modern nerve trans-
fers for the shoulder provide more reliable and better
functional outcome.'® But to be effective they should be
performed within 6 to 9 months from the time of onset of
the weakness.

The recovery pattern observed in patients in PTS and the
outcome of nerve/tendon surgery for shoulder abduction in
our experience while managing cases of brachial plexus
injuries gives a thought that the patients who do not show
recovery in first 6 months could be offered a nerve surgery
between 6 and 9 months, while those who show some
recovery could be observed to correct the residual deficit
with tendon transfer surgery once the recovery has pla-
teaued. We have performed nerve transfers for shoulder
abduction and external rotation in two such patients who
presented to us with shoulder paralysis with no recovery in a

“good time period” for the nerve transfer surgery and herein
we report the outcome of these two cases. Also outlined are
the current concepts related to etiology, diagnosis, prognosis,
and our management strategy for these cases.

Materials and Methods

Case 1

A 24-year-old male presented to us in June 2017 with
complaints of right shoulder weakness for 7 months. The
weakness followed a brief episode of severe pain around the
shoulder and there was no history of trauma. Patient did not
notice any recovery in 7 months and had obvious wasting of
the deltoid muscle. He underwent magnetic resonance im-
aging (MRI) of the shoulder and electromyography (EMG).
MRI scan did not reveal any nerve injury or fibrosis but
showed gross atrophy of the deltoid muscle. EMG study also
did not reveal any evidence of recovery in the deltoid muscle.
Patchy recovery of the supraspinatus muscle was noted on
EMG; however, the patient did not have any shoulder abduc-
tion power clinically. Active external rotation was possible,
and it was of MRC (Medical Research Council) motor grade 2.
After a detailed discussion with the patient and parents
regarding the continuation of the conservative management
and the merits and demerits of surgical intervention, the
patient was planned for exploration of the brachial plexus
and possible nerve transfers to restore shoulder abduction.

On exploration, we did not find any nerve lesion in the
C5 root, upper trunk or the suprascapular and axillary
nerves. On intraoperative electrical stimulation, we noted
that supraspinatus muscle showed response to the lowest
stimulus of 1 mA and anterior division of the axillary nerve
also showed response to the stimulus; however, there was
no response noted in the posterior division of the axillary
nerve to any level of electrical stimulation. The suprascap-
ular and anterior divisions of the axillary nerves were
neurolysed and stimulated with 5mA for 20 minutes and
the long head of triceps motor branch was transferred to
posterior division of the axillary nerve. The limb was
immobilized in an arm sling for a month and following
which shoulder mobilization and electrical stimulation of
the shoulder abductors were started.

At the 4-month follow-up, the patient showed clinical
recovery of supraspinatus, infraspinatus, and deltoid
muscles. Patient started showing good recovery of shoulder
abduction at 4 months post-surgery and at the 6-month
follow-up, he had recovered full range of shoulder abduction
and external rotation and the motor power of abduction was
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4 a
Fig. 1 (A) A 24-year-old male presented with right shoulder weakness for 9 months duration developed following intense physical activity.

(B) He underwent exploration, neurolysis, and brief electrical stimulation to suprascapular nerve and anterior division of axillary nerve and transfer
of long head of triceps motor branch to posterior division of axillary nerve. (C) Narakas excellent grade recovery at 6 months follow-up.

recorded as MRC grade 4. The deltoid muscle bulk and
strength further improved and at the 1-year follow-up, the
patient had a normal contour of the deltoid region with MRC
grade 5 motor power and was graded as excellent according
to Narakas®? functional outcome grading (~Fig. 1).

Case 2

A 21-year-old male presented to us with weakness of the
shoulder movements for 8 months in December 2017. He gave
a history of severe pain around the shoulder after strenuous
physical activity followed by inability to move the shoulder. On
clinical examination, he had no shoulder abduction; however,
MRC grade 2 external rotation was present. The deltoid
clinically appeared to be wasted and no contraction was
palpable. His MRI scan did not reveal any nerve lesion. EMG
study revealed total paralysis of the supra- and infraspinatus
muscles with no recovery and only mild patchy recovery of the
deltoid.

On surgical exploration, axillary nerve showed response
to electrical stimulus of 1 mA; however, suprascapular nerve
(SSN) did not show any response to even the largest stimu-
lation strength of 5 mA. Axillary nerve was neurolysed and
stimulated with 5 mA stimulus for 20 minutes and the spinal
accessory nerve was transferred to the SSN to innervate the
paralyzed supra- and infraspinatus muscles.
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Patient showed appreciable recovery at the 4-month
follow-up and at 1-year follow-up he had full range of
shoulder abduction and external rotation and the motor
power was graded as 4 +. He also achieved an “excellent”
grade on Narakas outcome score for shoulder?? (=~Fig. 2).

Results

Both the patients presented with the classical presentation of
PTS with intense pain around the shoulder girdle followed by
paralysis of shoulder abductors. They failed to show any
recovery of shoulder abduction at their presentation at 7 and
8 months post onset of symptoms. Hence, we offered them
option of surgical intervention and we performed neurolysis,
electrical stimulation, and nerve transfers as detailed above.

The patients started showing recovery after 4 months
with resolution of pain and improvement in shoulder abduc-
tion. At 1-year follow-up both had shoulder abduction power
of MRC grade 4 and excellent outcome according to Nara-
kas?? grading.

Discussion

The symptoms leading to paralysis and the recovery pattern
of PTS are variable. Many neurological and musculoskeletal
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Fig. 2 (A) A 17-year-old male who presented to us with weakness of right shoulder following strenuous exercises and pain underwent
exploration neurolysis of axillary nerve and spinal accessory nerve to suprascapular nerve transfer (B) Narakas excellent grade shoulder recovery

at 1-year follow-up.

differentials need to be ruled out and often the diagnosis is of
exclusion. Taking into account the rarity of the problem, it is
commonly misdiagnosed and the diagnosis has a reported
mean delay of up to 90 days or more with at least three
consultations.”! Furthermore, the management strategies
are unclear leading to lifelong disability for the patients
who fail to recover spontaneously.

In 1942, Parsonage and Turner published their landmark
article-“Neuralgic Amyotrophy - The Shoulder Girdle Syn-
drome,” wherein they reviewed 136 patients about the
etiology, pattern of involvement, and prognosis of the dis-
ease.” They stated that the prognosis was usually good with
satisfactory recovery within 6 months in patients who have
recovered some voluntary power within first 3 to 4 weeks, or
in whom the muscles are not completely paralyzed during
initial acute attack. Patients who show late recovery at about
9 to 12 months following onset can continue to recover up to
2 years or even more but eventually recover. Later, other
investigators like Tsairis et al® in 1972, Tonali et al'® in 1983,
and Cruz-Martinez et al?®> in 2002 have observed that on
average 80 to 90% of patients would recover satisfactorily by
2 to 3 years from the onset of paralysis.

More recent articles, however, do not report such uni-
formly good outcomes probably because of more strict
assessment parameters. Van Alfen et al'' reviewed clinical
spectrum of 246 cases of PTS that included both idiopathic
neuralgic amyotrophy (INA) and hereditary neuralgic amyo-
trophy (HNA). They observed that recovery was not of good
quality and they reported that only 34.8% of those suffering
from INA and 33.3% afflicted by HNA had made 90 to 99%
recovery. They reported that in INA patients mild paresis was
still present in 69.4% cases, moderate paresis in 13.9%, and
severe in paresis in 2.8%. The outcome of HNA was even
worse: 40% had mild paresis, 30% had moderate paresis, and
20% had severe paresis, as assessed by the patients them-
selves. They stated that recovery was less favorable than
usually assumed as persisting pain and paresis was seen in
approximately two-thirds of patients who were followed for
3 years or more.'" Two-thirds of the patients at 2 years
reported impairments in daily life."?

Recovery in cases with PTS depend upon the axonal loss
that had occurred during the acute phase of paralysis. When
the muscle gets denervated, reinnervation occurs in two
ways: with collateral sprouting from the unaffected axons or
by regeneration of injured axon.?? In injuries with 20 to 30%
of the axonal loss, collateral sprouting that occurs at neuro-
muscular junction is the primary mechanism of recovery.
Collateral sprouting begins in the first 4 days after injury and
continues for approximately 3 to 6 months. If the amount of
axonal loss is more than 70%, then the collateral reinnerva-
tion is not sufficient for an adequate recovery and in these
cases proximal reinnervation is required.

The role of nerve surgery in PTS has been debated for long.
Both the timing and the type of nerve surgery remain contro-
versial. Though nonoperative management still is widely
followed, some authors have found more reliable results
with intervention in the form of nerve surgery. Deriving any
conclusions from the literature is difficult as the indications
would differ for the nerve involved and the extent of involve-
ment. For anterior interosseous nerve, Nagano recommended
that exploration of the involved nerve should be offered to the
patients who did not show any signs of recovery by 3 months
after onset.2* Whereas, for long thoracic nerve mononeuritis,
Ray et al recommended nerve surgery if satisfactory recovery
was not noted by 7 months.?® The indication for nerve surgery
is based on the experience that the nerve surgery provides
much better outcome than the tendon/muscle transfer or
slings / bony procedures if the motor deficit fails to recovery
spontaneously.?”> We believe that a waiting period of 6 to
9 months gives sufficient time for expected spontaneous
recovery and also is within the suitable time for effective
motor reinnervation given the time critical nature of motor
end plates. We reserve tendon transfers for patients who fail to
recover completely by 2 years.

Nerve surgery could be indicated more for involvements
where the motor deficits, if not recovered completely, are
difficult to correct effectively by tendon transfer surgery,
such as paralysis of shoulder abduction. If spontaneous
recovery fails to provide more than grade 3 motor power
for shoulder abduction, the patient would have significant
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functional disability. However, at the time of 2 to 3 years, the
available options of trapezius transfer or shoulder fusion give
only modest outcome and patient would be left with lifelong
disability. On the other hand, modern nerve transfers provide
more reliable recovery of shoulder abduction, especially in
younger patients. Both of our patients presented here were
young males (24 years and 21 years) and reported to us after
inadequate spontaneous recovery at 7 and 8 months since
the onset of the weakness. Surgical intervention in both
these cases resulted in excellent outcome.

The type of nerve surgery applied to various nerves involved
in PTS also remains controversial. Most commonly applied
nerve surgery in literature is neurolysis and has been found to
be effective. Nagano achieved good results with neurolysis of
the anterior interosseous nerve.?* The role of neurolysis and
brief tandem electrical stimulation in cases of idiopathic
neuritis and nerve in continuity lesions especially in compres-
sive neuropathies have been described experimentally on rat
models by Brushart et al,2® Sobotka et al,>’ Al-Majed et al,?®
Shapira et al,?® and others.>? Clinically the role of electrical
stimulation was documented by Nath and Melcher®! in the
recovery of serratus anterior and by Gordon et al®?>*3 in
patients with carpal tunnel syndrome. The exact duration
and quantity of electrical stimulation to be given were not
quantified. The role of electrical stimulation was by enhancing
the axonal regeneration, preferential motor regeneration
mainly by enhancing the release of neurotransmitters espe-
cially brain-derived nerve factor), neurotrophin 45 in a short
term, and thereby resulting in formation of novel neural
circuits in the long-term. These neurotransmitters result in
increased cytoskeleton that include actin and tubulin synthe-
sis which are important in axonal regrowth. Both of our cases
showed much earlier recovery of shoulder abduction (4
months) than expected from a nerve transfer indicating that
the neurolysis results in earlier recovery and then the recovery
was further augmented once the nerve transfer recovered the
innervated muscle.

Pan et al®>* reported hourglass constriction of the involved
nerve in five patients of PTS who were not responding to
conservative management and underwent exploration. They
reported hourglass constriction of the involved nerve in all
the patients without any constriction bands or muscles
compressing them. They reported best results with neurol-
ysis and incomplete recovery when a nerve graft was re-
quired to bridge the gap after resection of the constriction.>*
Similar hourglass constrictions were reported by Oberlin
et al® in the axillary nerve of two patients with isolated
deltoid paralysis. We did not observe any constriction or
pathology in the nerves in both of our cases.

We could not find much literature regarding the nerve
transfers for the improvement in shoulder abduction in PTS.
Nevertheless, Ray et al?® reported a case of two-level nerve
transfer for the treatment of long thoracic nerve palsy that
failed to recover spontaneously at 7 months of its onset.
Nerve transfers provided excellent result in their case and
authors recommended nerve transfer for patients who failed
to recovery at 7 months.?> In our two cases, we performed
neurolysis of the nerves that showed response to electrical
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stimulation and performed nerve transfer when the nerve
did not show any response to intraoperative stimulation.
Both cases achieved complete motor recovery and excellent
functional outcome at the shoulder.

Encouraged with the excellent outcome in these two cases,
we presently offer the nerve surgery option to all the patients
who present to us with persistent weakness of the shoulder for
6 to 9 months with no satisfactory clinical and EMG evidence of
recovery. Intraoperative stimulation is crucial in the final
decision making; if the involved nerve shows a response to
the lowest stimulus of 1 mA, it is managed by neurolysis and
tandem electrical stimulation for 20 minutes with 5 mA; how-
ever, if the involved nerve does not show a response to the
highest stimulus of 5mA, it is considered for nerve transfer.
Spinal accessory nerve is our choice for the SSN transfer and
the long head triceps motor branch for the axillary nerve.

Conclusion

The observed recovery pattern in the cases of PTS wherein
patients who show early recovery have good outcomes
eventually while the patients who show late recovery have
unpredictable final outcomes gives us a window of opportu-
nity to perform nerve surgery to get a reliable outcome.
Given that the tendon transfers at the shoulder provide only
modest function and nerve transfers can be offered only till
9 months from the onset of weakness, we suggest consider-
ing nerve surgery for patients with PTS who fail to show
recovery during 6 to 9 months. Nerve surgery in the form of
neurolysis, electrical stimulation, and nerve transfers pro-
vided good outcome in our patients with recovery of shoul-
der function to normalcy.
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