
Hereditary neuropathy with liability to pressure palsy (HNPP) is an autosomal dominant pe-
ripheral nerve disorder that typically presents clinically as recurrent painless numbness and 
weakness at the entrapment site or areas susceptible to pressure. Less commonly, the disorder 
may clinically present as progressive polyneuropathy, chronic polyneuropathy, Charco-Ma-
rie-Tooth disease-like symptoms, or chronic inflammatory demyelinating polyneuropathy-like 
disorder. One case has been reported in which HNPP presented as progressive muscular atrophy 
in old age. Herein, we report a late-onset HNPP patient who presented with slowly progressing 
lower motor neuron-predominant motor neuron disease, which resulted in death due to bulbar 
dysfunction 7 years post-diagnosis. Therefore, we propose that the clinical spectrum of HNPP 
may be broader than current reports suggest.
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Introduction

Hereditary neuropathy with liability to pressure palsy (HNPP) 
is an autosomal dominant peripheral nerve disorder caused by a 
1.5 Mb deletion within chromosome 17p11.2 [1]. It is typically 
diagnosed in adolescence [1]. Commonly affected nerves in-
clude the median nerve at the wrist, ulnar nerve at the elbow, ra-
dial nerve in the arm, peroneal nerve at the fibular head, or other 
sites sensitive to pressure. In addition, other clinical phenotypes of 
the disorder include progressive polyneuropathy, chronic polyneu-
ropathy, Charco-Marie-Tooth disease (CMT)-like symptoms, and 

chronic inflammatory demyelinating polyneuropathy (CIDP)-like 
disorder [2]. 

There has been one report of an HNPP patient that presented 
clinically with progressive muscular atrophy (PMA) after a 40-week 
follow-up. However, the author mentioned that their case could in-
volve a variant of HNPP with amyotrophic lateral sclerosis (ALS) if, 
upon further follow-up, upper motor neuron (UMN) dysfunction is 
identified [3]. Here, we present a case of HNPP that progressed like 
PMA throughout a 7-year follow-up period. The patient eventually 
died owing to bulbar dysfunction and respiratory insufficiency 7 
years post-diagnosis.
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Case Report

We report a case involving a 60-year-old male patient who pre-
sented with a 6-month history of painless weakness in his left up-
per extremity. The patient had no history of diabetes, inconti-
nence, dysphagia, or any family history of similar illnesses. An ini-
tial physical examination revealed mildly generalized atrophy and 
medical research council (MRC) grade 4 motor weakness within 
his left upper arm without any sensory symptoms. Deep tendon 
reflexes were decreased at his biceps, triceps, knee, and ankle ten-
dons, and no UMN dysfunction was observed. To identify the 
likely cause of symptoms, an electrodiagnostic study, C-spine, and 
brain magnetic resonance imaging (MRI) were performed.

Nerve conduction studies (NCS) revealed mixed sensori-mo-
tor polyneuropathy, which were mainly demyelinating. Multiple 
entrapment neuropathies of the median nerve at the right wrist 
and in the ulnar nerve at the left elbow were observed (Table 1). 
Needle electromyography showed denervation potentials in 
muscles of the left upper limb and polyphasic, or large amplitude 
motor unit action potentials, in both upper limbs and the left 
lower limb. There were no significant findings observed regard-
ing paraspinal and facial muscle test (Table 2). The somatosenso-
ry evoked potential produced by median nerve stimulation was 
normal. Imaging studies revealed no remarkable findings, aside 
from disc protrusion at C4-5, degenerative spondylosis via cervi-

cal MRI and micro-angiopathy of periventricular white matter 
via brain MRI. Based on observed polyneuropathy and multiple 
entrapment neuropathies, further study to rule out HNPP was 
recommended, but the patient refused at the time. 

One year and eight months after his first visit, the patient expe-
rienced worsening weakness of his left arm to MRC grade 3 and 
newly developed weakness in his right upper limb (MRC grade 
3+) 2 years post-disease onset (Fig. 1) We received the patient’s 
consent form about publishing all photographic materials. Since 
the patient agreed to be further examined, laboratory tests, anti-
body testing for various autoimmune diseases, a cerebrospinal 
fluid (CSF) test, and genetic testing for HNPP were performed. 
Laboratory test results, including antibody testing for various au-
toimmune diseases and an anti-GM1 antibody test, were nega-
tive. Additionally, CSF results were all within normal range, with 
the exception of a 58.8 mg/dL CSF protein concentration, which 
was slightly elevated (normal range, 15-45 mg/dL). The genetic 
assessment revealed a heterozygous deletion of the gene encod-
ing PMP22, which confirmed the HNPP diagnosis. After the pa-
tient received his results, an additional genetic study revealed 
that his youngest daughter also harbored a heterozygous deletion 
of the gene encoding PMP22. 

Six years post-diagnosis, weakness of both upper arms contin-
ued to progress and extended to both lower extremities. The pa-
tient had no UMN dysfunction or no remarkable findings on ad-

Table 1. Summary of Initial Nerve Conduction at 7 Months from Onset

Nerve Stimulation site Recording site
Latency (ms) Amplitude (mV) CV (m/s) F-wave (ms)
Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt.

Sensory nerve conduction studies
 Median Wrist 3rd finger 3.7* 6.4* 18.0 3.8*

Palm 2.5* 2.5* 10.3 4.5* 34.9* 36.5*
 Ulnar Wrist 5th finger 3.4* 3.2 18.0 15.6 35.3* 37.5
 LABCN Elbow Forearm 2.5 2.6 17.8 18.2 40.0 38.4
 Superficial radial Forearm 1st finger 2.7 3.3* 30.7 17.0 37.0 30.5*
 Sural Calf Ankle 3.9* 3.6 4.8* 7.7 35.9* 38.9
Motor nerve conduction studies
 Median Wrist APB 5.2* 5.2* 1.7* 4.1* 29.2 32.8*

Elbow 9.0 11.4 1.2 2.5 44.0* 32.3*
 Ulnar Wrist ADQ 3.5 3.9* 3.7* 5.5 25.1 *31.6

Below elbow 6.5 7.0 2.9* 5.3 58.3 67.7
Above elbow 9.3 2.8* 35.7*

 Peroneal Ankle EDB 5.0 NE* 0.6* NE* NE* NE*
Fibular head 12.4 NE* 0.2 NE* 37.8* NE*

 Tibial Ankle AH 4.1 4.6 11.4 10.9
Knee 11.9 11.6 7.0 6.9 47.3 45.7

Lt., left; Rt., right; CV, conduction velocity; LABCN, lateral antebrachial cutaneous nerve; APB, abductor pollicis brevis; ADQ, abductor digiti quinti; EDB, 
extensor digitorum brevis; AH, abductor hallucis; NE, not evoked.
*Abnormal findings.
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ditional C-spine and L-spine enhanced MRI study which could 
reveal alternative causes of the slowly progressive motor weak-
ness. NCS revealed aggravation due to PMA (Table 3). More-
over, needle electromyography revealed newly detected fibrilla-
tion and positive sharp waves on cervical, thoracic, and lumbar 
paraspinal muscles (Table 4). 

Seven years post-diagnosis, the patient experienced swallow-
ing difficulty. A video-fluoroscopic swallowing study revealed 
decreased laryngeal elevation with moderate amount of vallecu-
lar and pyriform sinus residue. In addition, the patient required 
continuous positive airway pressure due to nighttime dyspnea 
and was not able to perform daily activities without full assis-
tance. His muscle weakness continued to worsen to the point 
that he required a mechanical ventilator as a result of respiratory 
dysfunction. Despite these challenges, he signed a do-not-resus-
citate form and died in the seventh year.

Table 2. Summary of Needle Electromyography at 7 Months from Onset

Muscle
Spontaneous activities

MUAP Recruitment pattern
Fibrillation PSW CRD

Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt.
BB +++ - +++ - - - Poly ↓↓ Full
Infraspinatus + + - Large ↓

Deltoid - - - Large ↓

PT +++ - +++ - - - Poly Large ↓ ↓

EDC +++ - +++ - - - Large Large ↓ ↓

FDI ++ - ++ - - - Large Large ↓↓ ↓

TB ++ ++ - Large ↓

APB - - - - - - Large Large ↓↓ ↓

UT - - - Large ↓

VM - - - Large ↓

TA - - - Large ↓

PL - - - Large ↓

TFL - - - Large ↓

Psoas - - - Full
GCM - - - Full
Tongue - - - Full
O. oculi - - - Full
Masseter - - - Full
C-PVM - - - - - -
T-PVM - - - - - -
L-PVM - - - - - -

The number of down arrows (↓) indicates the degree of reduced recruitment pattern.
PSW, positive sharp waves; CRD, complex repetitive discharge; Lt., left; Rt., right; MUAP, motor unit action potential; BB, biceps brachii; PT, pronator 
teres; EDC, extensor digitorum communis muscle; FDI, first dorsal Interosseous; TB, triceps brachii; APB, abductor pollicis brevis; UT, upper trapezius; 
VM, vastus medialis; TA, tibialis anterior; PL, peroneus longus; TFL, tensor fasciae latae; GCM, gastrocnemius; C-PVM, cervical paraspinal muscle; T-PVM, 
thoracic paraspinal muscle; L-PVM, lumbar paraspinal muscle.

Fig. 1. A picture of the patient taken at the second year. Both 
upper extremities showed gross muscle atrophy including shoulder 
girdles.
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Table 3. Summary of Nerve Conduction at 6 Years from Onset

Nerve Stimulation site Recording site
Latency (ms) Amplitude (mV) CV (m/s) F-wave (ms)
Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt.

Sensory nerve conduction studies
 Median Wrist 3rd finger 3.7* 18.9

Palm 2.5* 16.3
 Ulnar Wrist 5th finger 3.1 18.1 38.6
 Sural Calf Ankle 3.9* 3.77 10.3 9.6 35.9* 38.9
Motor nerve conduction studies
 Median Wrist APB 5.9* 0.3* NE*

Elbow 12.9 0.2 27.3*
 Ulnar Wrist ADQ 5.08* 0.19* NE*

Below elbow 10.6 0.17 34.4*
 Peroneal Ankle EDB NE* NE* NE* NE* NE* NE*

Fibular head NE* NE* NE* NE* NE* NE*
 Tibial Ankle AH 4.6 3.74 1.64* 3.4* 56.2* 52.6*

Knee 12.6 10.9 1.12 2.2 40.0* 44.7

Lt., left; Rt., right; CV, conduction velocity; APB, abductor pollicis brevis; ADQ, abductor digiti quinti; EDB, extensor digitorum brevis; AH, abductor 
hallucis; NE, not evoked.
*Abnormal findings.

Table 4. Summary of Needle Electromyography at 6 Years from Onset

Muscle
Spontaneous activities

MUAP Recruitment pattern
Fibrillation PSW

Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt.
BB +++ +++ Two long dur.
FDI ++ ++ Distant
VM +++ +++ ↓↓↓

Long dur. large
TA + ++ + ++ No Complex polyphasic ↓↓↓

GCM ++ ++ One or two Large ↓↓

O. oris - - - -
Masseter - - - -
C-PVM ++ ++ ++ ++
T-PVM ++ ++ ++ ++
L-PVM ++ +++ ++ +++

The number of down arrows (↓) indicates the degree of reduced recruitment pattern.
PSW, positive sharp waves; Lt., left; Rt., right; MUAP, motor unit action potential; BB, biceps brachii; FDI, first dorsal Interosseous; VM, vastus medialis; 
dur., duration; TA, tibialis anterior; GCM, gastrocnemius; O. oris, orbicularis oris; C-PVM, cervical paraspinal muscle; T-PVM, thoracic paraspinal muscle; 
L-PVM, lumbar paraspinal muscle.

Discussion

The patient described here had an unusual HNPP disease phe-
notype. He presented with asymmetric left upper arm muscle 
weakness and atrophy and demyelinating polyneuropathy with 
multiple entrapment neuropathies. Genetic analysis revealing a 
deletion within the PMP22 gene was used to diagnose HNPP. 
Additionally, the absence of UMN dysfunction, reduced reflexes 
indicating lower motor neuron (LMN) dysfunction, unremark-
able findings from image studies and fibrillation potentials, the 

presence of positive sharp waves, large polyphasic motor unit po-
tential with reduced recruitment in clinically affected and non-af-
fected areas in needle electromyography indicated possible mo-
tor neuron disease (MND) such as PMA.

Typically, HNPP presents as recurrent sensory and motor 
neuropathy in a single nerve with wax and wane symptoms that 
occur in adolescence [1]. Other studies have shown various 
atypical phenotypes including CIDP that resembles polyneurop-
athy [4], symptoms of generalized weakness and muscle cramps 
[5], muscular pain [6], or low back pain with radicular symp-
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toms [7]. Few cases have revealed that HNPP may be associated 
with MND such as ALS or PMA [3,8]. In contrast with other re-
ports, the first episode experienced by our patient occurred at 
the age of 60, and there was no history of transient muscle weak-
ness in his adolescence. Additionally, his first episode included 
progressive asymmetrical left upper arm muscle weakness, rather 
than transient muscle weakness. Further, the muscle weakness 
continued to worsen over time, and slowly spread to his other 
limbs. 

A previous report described a patient with progressive muscle 
weakness, dysphagia, hand tremor and distal region dysesthesia 
who was diagnosed with two rare diseases: spinobulbar muscular 
atrophy (SBMA) and HNPP [9]. Similarly, our patient also pos-
sessed slowly progressive muscle weakness and swallowing diffi-
culty at the final stage of disease. However, our patient did not 
experience hand tremors, facial atrophy, or fasciculation nor did 
he complain of any bulbar symptoms which would have caused 
us to initially doubt SBMA. Further, facial and neck muscle atro-
phy and swallowing difficulty were identified in the seventh year 
post-symptom onset and likely occurred as a part of disease pro-
gression. 

Myelin protein, PMP22, controls Schwann cell proliferation 
and apoptosis, which are needed to produce compact myelin 
[10]. PMP22 deletion and/or cumulative nerve entrapment 
could lead to secondary axonal loss and LMN apoptosis to pro-
duce PMA, since the expression of PMP22 mRNA occurs within 
LMNs of the spinal cord and brain stem [10]. However, only one 
case report has described HNPP with PMA, and it involved a 
relatively short, 40-week follow-up [3]. And since the follow-up 
period was short, the author stated that the possibility of UMN 
dysfunction could not be ruled out [3]. In comparison, the weak-
ness experienced by our patient continued to slowly progress for 
seven years, and no UMN dysfunction was identified until his 
death. Swallowing difficulty and dyspnea occurred, which indi-
cated the possibility of bulbar dysfunction on later stage. There-
fore, our case, which included a long-term follow-up, revealed 
late onset HNPP that presented like slowly progressive PMA. 
The patient died because of bulbar dysfunction and respiratory 
insufficiency. 

In conclusion, a review of our case indicates that the spectrum 
HNPP clinical presentation may be much broader than previ-
ously known. Our case fell into neither a well-known nor atypical 
spectrum of HNPP. Therefore, the description of this case may 
help expand our knowledge of the spectrum of HNPP. Further 
review studies involving a larger series of cases may be needed to 
fully define clinical features of HNPP.
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