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Abstract

It is generally regarded that patients with hereditary neuropathy to pressure palsies, due to a
deletion in the PMP22 gene, show recurrent pressure palsy and generalised peripheral neu-
ropathy (pes cavus and hammer toes sometimes develop). Brachial plexopathy is rarely iden-
tified as a first presentation of hereditary neuropathy to pressure palsies. We describe a
young man who developed a painless flail upper limb with a clinical diagnosis of a brachial
plexopathy after his partner slept on his arm — a PMP22 deletion was found. His father, who
had a symmetrical polyneuropathy without recurrent mononeuropathies, shared the PMP22
deletion. © 2014 S. Karger AG, Basel

Introduction

Hereditary neuropathy to pressure palsy (HNPP), also known as tomaculous neuropa-
thy, is an autosomal dominant disorder with recurrent sensory and motor nerve palsies.
Approximately 80% of HNPP cases are caused by a 1.5-Mb deletion in chromosome
17p11.2-12 of the myelin protein 22 gene (PMP22) [1, 2]; the remaining 20% of cases are
accounted for by point mutations [3]. PMP22 encodes for a membrane glycoprotein that is
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expressed mainly in Schwann cells and, although minor, is an essential part of the compact
myelin in peripheral nerves [4].

The prevalence of HNPP was reported as 2-5 per 100,000 in a European study [3], and
the disease usually manifests after the first two decades of life - childhood cases have been
reported [1, 5]. Individuals tend to present with a segmental neuropathy after trivial trauma
or compressions, such as crossing their legs for a long period of time [6]. Prognosis is invari-
ably good, with the majority of patients making a full or nearly full recovery within the space
of a few months. Symptomatic treatment is the mainstay of management, where the aim is to
prevent nerve compression [5].

HNPP is probably under-recognised and under-diagnosed. To emphasise the importance
of this cause of hereditary brachial plexopathies, we describe a young man who presented
with a left brachial plexopathy.

Case Presentation

In August 2010, a 30-year-old male financial adviser presented to the hospital having
awoken with painless weakness and patchy numbness of his left upper limb. He had slept
the previous night with his girlfriend sleeping on his left shoulder. Prior to this, he had been
well without any significant neurological disease. His 59-year-old father had been diagnosed
with Parkinson’s disease 5 years ago and had peripheral neuropathy as well as carpal tunnel
syndrome. He also had a 32-year-old sister who was in good health.

On examination, he was a tall, lean man, with a height of 195 cm. He had weakness of the
muscles of the proximal left upper limb, particularly the shoulder girdle. He was unable to
abduct his left shoulder and had weakness on elbow flexion. Maximum weakness was ob-
served in the supraspinatus, infraspinatus, deltoid, rhomboid, and triceps muscles, with a
relative sparing of other muscles in the distal upper limb. Reflexes were preserved. The
working diagnosis was that of a brachial plexopathy.

The MRI scan of his spinal cord and brachial plexus, performed pre- and post-
gadolinium, were normal. Nerve conduction studies, which were performed on August 9
2010, indicated an underlying peripheral neuropathy with mixed features to suggest an ax-
onal and demyelinating polyneuropathy (table 1). Median and ulnar sensory nerve action
potentials (SNAPs) recorded using both palmar stimulation and ring electrodes were absent.
The radial SNAP was also absent. The distal median motor latencies were mildly prolonged
bilaterally with borderline conduction velocities; F-waves prolonged in latencies on the right
and absent on the left. The ulnar motor studies showed borderline distal motor latencies
from stimulation at the wrist, mild slowing of conduction in the forearm without slowing
above the elbow segments on both sides (data not shown); the F-waves revealed a latency
prolongation — more marked on the left than on the right. Right common peroneal response
showed a mildly prolonged distal motor latency from stimulation at the ankle with reduced
amplitude and moderate slowing of conduction in the leg. F-waves were prolonged in laten-
cy, even when considering the patient’s height. Right posterior tibial response had a normal
latency, amplitude, and moderately reduced conduction velocity with prolongation of the F-
wave latencies. Both right medial plantar and right sural SNAPs were absent. The F-wave
prolongations were not consistent with the patient’s height of 195 cm (where relevant).

Electromyography (EMG) showed a markedly reduced recruitment pattern, without fea-
tures suggestive of active denervation, in most of the muscles sampled, in particular the left
deltoid, abductor digiti minimi, supraspinatus, and rhomboid muscles. His father’s nerve
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conduction studies also showed a mixed picture compatible with axonal degeneration and
demyelination.

The clinical picture, nerve conduction studies, and EMG raised the possibility of HNPP as
a diagnosis, and gene testing confirmed a PMP22 deletion on chromosome 17. Advice was
given in regard to the protection of nerves from external pressure, in particular, avoiding his
partner leaning or sleeping on his arms, not leaning his elbows on chairs or desks, and avoid-
ing below-knee boots which might compress the common peroneal nerves below the fibula
heads. He was also informed about the genetic nature of HNPP. A genetic review was organ-
ised, and as the patient expressed an interest in discussing family planning issues, particular
emphasis was placed on advising about the genetic risk to his children as well as the implica-
tions of HNPP. Written informed consent was obtained from the patient for the publication
of this case report.

Discussion

The first published description of HNPP was in 1947 by De Jong (in Hooper et al. [7]). In-
itial onset of the disease is generally painless and acute in the majority of cases (85%) [3].
Typically, a patient will present with peripheral neuropathy, with superficial nerves being
affected more often than deep nerves [1]. Some commonly affected nerves are the peroneal,
ulnar, and radial nerves, accounting for 35, 20, and 8% of cases, respectively [5]. Progressive
weakness may also be a presenting feature, and on examination, tendon reflexes may be
reduced or absent; pes cavus and skeletal abnormalities may also be observed [3]. It is worth
noting that the clinical picture of patients with HNPP may be misdiagnosed as Charcot-
Marie-Tooth disease type 1A (CMT1A) [8] and, interestingly, when examining the genetics of
CMT1A, a duplication is present in chromosome 17p12, where a deletion will cause HNPP
[9].

An electrophysiological investigation revealed findings characteristic of HNPP: pro-
longed distal motor and F-wave latencies, mildly reduced motor and sensory conduction
velocities, reduced amplitudes of SNAPs, and a segmental slowing of conduction at the usual
entrapment sites [2, 5]. Compound muscle action potential amplitudes may be decreased;
this may be due to a failure to maintain myelin stability [1]. It has also been reported that,
independent of entrapment neuropathies, HNPP electrophysiological findings might show a
background polyneuropathy, as shown in our patient [2].

Pathological findings of nerve biopsies in HNPP individuals usually show sausage-like
swellings which are multi-focal thickenings of the myelin sheath [1, 3] (called ‘tomaculae’).
However, nerve biopsies have largely been replaced by molecular genetic testing. Genetic
testing has proven invariably useful in HNPP families, as up to 50% of individuals with the
HNPP deletion are asymptomatic, with normal findings on clinical neurological examination
[10]. The deletion reduces the normal function of myelin [11]. Sometimes, HNPP may also be
due to PMP22 frame shift mutations, with patients developing more neuropathic features
and mimicking hereditary sensory and motor neuropathy type 1 (CMT1A) [12]. HNNP must
be distinguished from hereditary neurologic amyotrophy, which may present with recurrent
familial painful brachial neuropathy [11].

Hereditary brachial plexus neuropathy, or hereditary neurologic amyotrophy (HNA), is
an episodic debilitating painful condition of the shoulder girdle leading to amyotrophy that
develops within 2 weeks of pain onset. Sensory symptoms may occur, including hypoaesthe-
sia and paraesthesias, and dysmorphic features may be found (e.g., craniofacial, cleft palate,
short stature, syndactyly). This is an autosomal dominant condition caused by mutations in
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the SEPT9 gene, a septin protein involved in cytokinesis, in about 55% of individuals with
HNA; in 45% of HNA, the gene mutation is not detected and might relate to a deletion or
duplication, or previously unrecognised gene mutations [13, 14].

HNA may be classified as HNA1 due to SEPT9 mutations; HNAZ2 is an autosomal domi-
nant condition that might relate to SEPT9 mutations, but is characterised by incomplete re-
missions, persistent pain and weakness between attacks [15]. HNA3, which is not related to
17926 and patients do not have SEPT9 mutations, is characterised by painful onset weak-
ness with a complete resolution [14]. HNA4, which is usually a painless proximal upper limb
syndrome, with lower motor neuron signs, which may show slow progression over many
years, spread to the neck and legs and might result in respiratory failure - there may be anti-
asialo-GM1 antibodies [15, 16].

Large phenotypic variation in HNPP individuals has been observed [8], and this is illus-
trated in our family where the father had symmetrical polyneuropathy and the son present-
ed with a brachial plexopathy. This variability in phenotypes might lead to misdiagnosis of
HNPP [9]. Management of HNPP patients must include genetic counseling of the affected
individual and discussions relating to family planning.

Although medical management is largely conservative, there is a potential role for ultra-
sound techniques. It has proven useful with the diagnosis of nerve entrapment syndrome,
such as carpal tunnel syndrome, and there is potential for patient follow-up when nerve
regeneration does not proceed [7]. Occasionally, surgical decompression of nerve entrap-
ment might be necessary to aid recovery, with emphasis on careful intra-operative patient
positioning in orthopaedic treatments involving traction or splinting and to prevent nerve
compression [1, 5].

Conclusion

Awareness of HNPP among clinicians of both medical and surgical specialties is im-
portant, as there are many potential misdiagnosed or unrecognized acute cases. Emphasis
on considering a diagnosis of HNPP in young individuals who repeatedly present with pe-
ripheral nerve palsies in very important; however, our case reveals that other presentations
are possible.
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Table 1. Nerve conduction studies and EMG

Nerve conduction studies Distal latency, m/s Conduction Amplitude,
velocity, m/s MV/uVv
right left right lleft right left
2nd median sensory (P.LS.) * * * * * *
4th ulnar sensory (P.L.S.) * * * * * *
Radial sensory (forearm) * * *
Median ring electrodes (wrist) * * *
Ulnar ring electrodes (wrist) * * *
Median motor (wrist) 5.4 7.2 8.2 10.2
Median motor (elbow) 11.48 13.32 46.7 45.6 6.7 6.8
Median motor F-waves (wrist) 37.4-45.0 (4/4) (0/4)
Ulnar motor (wrist) 4.16 3.84 10.5 10.2
Ulnar motor (elbow) 10.92 10.8 444 453 8.6 7.4
Ulnar motor F-waves 34.2-34.7 (4/4) 40.6-42.3 (4/4)
Common peroneal (ankle) 7.36 1.4
Common peroneal (! knee) 20.08 30.45 0.8
Common peroneal (knee) 22.04 49.49 0.7
Common peroneal F-waves (ankle) 74.3-82.4 (4/4)
Posterior tibial (ankle) 5.16 3.3
Posterior tibial (knee) 19.8 321 1.3
Posterior tibial F-waves 67.6-70.6 (4/4)
Medial plantar * * *
Sural (calf; 140 mm) * * *
EMG Insertion Spontaneous Recruitment Motor units
activity activity pattern
fibs fascic motor unit phases
amplitude duration
L. abductor digiti minimi (C8,T1) N - - -2 N LD N
L. first dorsal interosseous (C8,T1) N - - -1 N N N
L. abductor pollicis brevis (C8,T1) N - - -1 N N N
L. extensor digitorum communis (C7,8) N - - full N N N
L. biceps (C5,6) N - - full N N N
L. deltoid (C5,6) N - - Markedly reduced recruitment
L. triceps (C7, 8, T1) N - - -1 N N N
L. supraspinatus (C5,6) N - - -2 N N N
L. cervical paraspinals N - -
L. rhomboid (C5,6) N - - -2 N N N
L. clavicular head of pectoralis major (C5,6) N - - full N N N

* Absent/not detectable despite maximum stimulation, frequency, and amplitude. LD = Long duration.
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