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Abstract 
Hereditary neuropathy with liability to pressure palsy (HNPP) is characterized by recurrent 
focal neuropathies, which usually become symptomatic in the second or third decade of life. 
However, clinical phenotypic heterogeneity among patients with HNPP has recently been 
reported. Certain patients show polyneuropathy-type diffuse nerve injuries, whereas others 
remain asymptomatic at older ages. We present two cases of elderly-onset bilateral 
peroneal nerve palsies with diffuse muscle weakness in the lower limbs and glove-and-
stocking type sensory disturbance. Both patients were diagnosed with HNPP by genetic 
analyses that detected deletions of chromosome 17p11.2 in peripheral myelin protein 22 
genes. Their clinical courses suggested that the Japanese sitting style termed ‘seiza’, a way of 
sitting on the floor with the lower legs crossed under the thighs, was a precipitating factor 
for the bilateral peroneal nerve palsies. 
 

Introduction 

Hereditary neuropathy with liability to pressure palsy (HNPP) is an autosomal 
dominant disorder characterized by recurrent focal neuropathies that commonly occur 
at entrapment sites such as the carpal tunnel at the wrist and the head of the fibula at 
the knee [1, 2]. Tomacula formation, a sausage-like focal thickening of myelin in the 
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peripheral nerve, is a histological hallmark of HNPP [3]. Typical HNPP patients can be 
diagnosed clinically, and the diagnoses are confirmed by detecting deletions of 
chromosome 17p11.2 in peripheral myelin protein 22 (PMP22) genes. Recent studies 
have demonstrated a phenotypic heterogeneity among patients with deletions of the 
PMP22 genes [2, 4]. Certain patients showed recurrent entrapment neuropathies, 
whereas others presented Charcot-Marie-Tooth disease-like polyneuropathy. The onset 
age is variable, and certain carriers could be asymptomatic in adulthood. In addition to 
the deletions of the PMP22 genes, other mutations of PMP22 genes have been shown to 
cause HNPP phenotypes [5–7]. Clinical courses are modified by not only the types of 
the genetic mutations but also environmental factors such as focal compressions and 
traumas. Thus, careful neurological assessments, including observation of patients’ 
ways of life, histological examinations and genetic analyses, are necessary to diagnose 
HNPP. We present the cases of two patients with elderly-onset HNPP who developed 
bilateral peroneal nerve palsies. Their clinical histories suggested that the Japanese 
sitting style ‘seiza’ was a possible aggravating factor for the peroneal nerve palsy. 

Case Presentation 

Case 1 
An 83-year-old woman developed left drop foot, followed after several days by right drop foot. She 

was admitted to our hospital by stretcher because she could not stand up by herself. There was no 
family history of neurological diseases. She had experienced transient bilateral drop foot when she 
was 78 years old, and the palsy was resolved without medical care after 2 months. Neurological 
examination revealed bilateral peroneal nerve palsies, muscle weakness in the lower limbs, glove-
and-stocking type sensory disturbance and areflexia in the four limbs. Routine hematological 
examination showed normal results except for an antinuclear antibody titer elevation (1:160). 
Cerebrospinal fluid examination was normal. In the nerve conduction study (table 1), compound 
motor action potentials (CMAPs) were not evoked in bilateral peroneal nerves at either the knees or 
the heels. The motor nerve conduction velocities were decreased in the median, ulnar, and tibial 
nerves, and temporal dispersions were observed in the ulnar nerves. The amplitudes of CMAPs were 
decreased in the ulnar and tibial nerves [8]. Sensory nerve action potentials were not evoked in the 
sural nerves. Cervical magnetic resonance imaging showed a mild hypertrophy of the spinal roots 
with gadolinium enhancement. Histological examination of the sural nerve biopsy revealed that the 
myelinated fiber density was reduced (5,570/mm2) (fig. 1a). Numerous thinly myelinated fibers were 
observed. There was no histological evidence of angiitis. In the teased preparation, 94% of the nerve 
fibers showed segmental demyelination and remyelination, and 75% of the abnormal fibers contained 
tomacula formations (fig. 1b). Genetic analysis demonstrated deletions of 17p11.2 in PMP22 genes, 
confirming the diagnosis of HNPP (fig. 1c). 

The patient habitually sat in the ‘seiza’ style on the bed before admission. We advised her to avoid 
this sitting style after HNPP was diagnosed. After a few weeks, her muscle weakness around the ankle 
gradually improved. Finally, she was able to walk using assistive devices when she was discharged. 

Case 2 
A 76-year-old woman with a history of lumbar herniation noticed left leg weakness and was 

admitted to our hospital. She had received right ankle arthrodesis for a sudden right drop foot when 
she was 69 years old. Her family history was significant in that her 77-year-old brother had suffered 
left drop foot for 30 years. Neurological examination revealed bilateral peroneal nerve palsies. In 
addition, distal-dominant muscle weakness in the lower limbs, glove-and-stocking type sensory 
disturbance and areflexia in the four limbs were observed. Routine hematological and cerebrospinal 
fluid examination showed no abnormalities. In the nerve conduction study (table 1), CMAPs were not 
evoked in the bilateral peroneal nerves at either the knees or the ankles. In the bilateral tibial nerves, 
the nerve conduction velocities were decreased, and temporal dispersions were observed. Sensory 
nerve action potentials were not evoked in the sural nerves. Sural nerve biopsy revealed a reduced 
myelinated fiber density (5,430/mm2). Numerous thinly myelinated fibers were observed. There was 
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no histological evidence of angiitis. In the teased preparation, 38% of the nerve fibers showed 
segmental demyelination and remyelination, and 10% of the abnormal fibers contained tomacula 
formations. Genetic analysis demonstrated deletions of 17p11.2 in PMP22 genes, confirming the 
diagnosis of HNPP. The patient began to sit in the ‘seiza’ style before admission to our hospital, and 
the ‘seiza’ style was considered to have affected the development of bilateral peroneal nerve palsies. 

Discussion 

Our two patients with HNPP presented atypical characteristics. First, their ages at 
the first episodes (drop foot) were remarkably advanced (case 1: 78 years, case 2: 69 
years); most HNPP patients are diagnosed during their second or third decades [1, 9, 
10]. Second, the clinical and electrophysiological findings of the two cases showed 
polyneuropathy-type sensorimotor abnormalities. A common electrophysiological 
finding in HNPP is a multifocal slowing of nerve conduction at the entrapment sites 
with a diffuse increase in distal motor latencies [1, 2]. However, both cases showed 
diffuse demyelination and axonal damage in the lower legs without a focal slowing of 
the nerve conduction velocity at the entrapment site. Therefore, without genetic and 
histological analyses, it was difficult to rule out other polyneuropathy syndromes such 
as chronic inflammatory demyelinating polyradiculoneuropathy and Charcot-Marie-
Tooth disease. 

The most prominent feature of our patients was bilateral peroneal nerve palsy. The 
peroneal nerve is vulnerable to compressions or minor traumas, and unilateral 
peroneal nerve palsy has been reported in Western countries where people prefer to sit 
on chairs with their legs crossed [11]. In contrast, bilateral peroneal nerve palsies have 
been exceptionally reported in operative complications [12] and bedridden 
hospitalizations [13]. Our observation suggested that the sitting style ‘seiza’ was a 
possible trigger of the bilateral peroneal nerve palsies in the two patients who already 
had severe neuronal damage in the peroneal nerves. The reason for this suggestion was 
that they developed bilateral drop foot after they moved to nursing homes and began to 
sit in the ‘seiza’ style frequently. Moreover, their bilateral peroneal nerve palsies were 
ameliorated after they began to avoid the ‘seiza’ style. 

‘Seiza’ is a traditional Japanese style of sitting on the floor and is performed in daily 
life and in lessons in calligraphy and flower arrangement among the elderly. Similar 
sitting styles are also observed during religious services in Asian countries. To sit in the 
‘seiza’ style, one folds the legs under the thighs and rests the buttocks on the heels. As a 
result, the bilateral peroneal nerves are stretched and compressed under the thighs. 
This effect leads to the significant decrements in CMAPs of peroneal nerves in the 
Japanese elderly [9]. Additionally, age-related loss of subcutaneous fat tissue could 
make the peripheral nerves more vulnerable to compressions at the entrapment sites 
[14, 15]. These effects explain why our two patients became symptomatic later in life. 

In conclusion, HNPP could remain asymptomatic until old age and develop with 
atypical symptoms such as bilateral peroneal nerve palsies. Correct diagnosis and the 
avoidance of precipitating factors could prevent further progress in compression 
neuropathies in HNPP.  
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Table 1. Summary of the nerve conduction study 

       
       
 Case 1  Case 2  Controla 

(adult) 
Controla  
(51–81 years)      right left  right left  

         
         
Motor NCS         
Median nerve (APB)         
MNCV, m/s 42.7  45.7   49.0  50.6   55.6 ± 2.9 54.5 ± 4.0 
Distal latency, ms 06.1  05.3   05.6  06.2   3.49 ± 0.34 n.a. 
CMAP, mV 07.2  12.1   03.7  06.4   07.0 ± 3.0 n.a. 
F-wave latency, ms 24.7  21.7   21.2  24.7   26.6 ± 2.2 n.a. 
Ulnar nerve (ADM)         
MNCV, m/s 53.1  43.7   50.2  56.3   57.8 ± 2.1 53.3 ± 3.2 
Distal latency, ms 04.0  04.7   04.2  03.5   6.10 ± 0.69 n.a. 
CMAP, mV 03.7  03.4   05.4  06.8   05.5 ± 2.0 n.a. 
F-wave latency, ms 28.3  32.2   29.8  27.3   27.6 ± 2.2 n.a. 
Tibial nerve (AHM)         
MNCV, m/s n.e. 43.2   35.0  37.8   43.6 ± 5.1 43.9 ± 4.3 
Distal latency, ms n.e. 05.4   06.1  04.7   3.96 ± 1.00 n.a. 
CMAP, mV n.e. 01.3   05.4  02.3   05.8 ± 1.9 n.a. 
F-wave latency, ms n.e. 57.4   55.5  47.3   47.7 ± 5.0 n.a. 
Peroneal nerve(EDB)         
CMAP, mV n.e. n.e.  n.e. n.e.  05.1 ± 2.3 n.a. 
                  Senrosy NCS         
Median nerve (digit 2)         
SCV, m/s n.e. 35.3   77.0  51.0   65.8 ± 3.8 62.8 ± 5.4 
Distal latency, ms n.e. 03.5   05.2  04.0   2.84 ± 0.34 n.a. 
SNAP, μV n.e. 21.7   08.0  10.0   38.4 ± 15.6 n.a. 
Ulnar nerve (digit 5)         
SCV, m/s 31.8  28.9   n.d. n.d.  67.1 ± 4.7 56.7 ± 3.7 
Distal latency, ms 04.4  04.0   n.d. n.d.  5.67 ± 0.59 n.a. 
SNAP, μV 32.3  10.2   n.d. n.d.  35.4 ± 14.7 n.a. 
Sural nerve         
SNAP, μV n.e. n.e.   n.e. n.e.   18.9 ± 6.7 n.a. 
         
         
NCS = Nerve conduction study; APB = abductor pollicis brevis; MNCV = motor nerve conduction velocity; 
ADM = abductor digiti minimi; AHM = abductor hallucis muscle; EDB = extensor digitorum brevis; SCV = 
sensory nerve conduction velocity; n.e. = not evoked; n.d. = not done; n.a. = not available. Upper/lower 
limt of normal was calculated as mean +1/–1 standard deviation, respectively. a From reference [8]. 
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Fig. 1. Histological and genetic results in case 1. a A cross section of the left sural nerve with toluidine 
blue staining showed a decrease in the myelinated fiber density. Thinly myelinated fibers were 
observed (arrows). Scale bar = 100 μm. b Teased fiber preparation demonstrated the characteristic 
tomacula formation (arrow). Other thinly myelinated fibers were observed. c Genetic analysis with 
the FISH method showed only one PMP22 probe signal in 97% of the white blood cells. The deletion 
of one copy of the PMP22 genes, compared with the presence of two copies in a normal control, 
supported the diagnosis of HNPP. One existing copy of the PMP22 gene is indicated (arrow head). 
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