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Case Report / Olgu Sunumu
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A Turkish family living in northern Turkey with hereditary neuropathy is described herein. The current study presents two sisters with severe proximal and distal 
motor deficits, anatomic deformities, such as pes cavus and claw hand, dependency on wheelchairs, who were born to parents with fifth-degree consanguinity, and 
developed vocal cord paralysis in the follow-up. The genetic analysis revealed that the siblings were homozygous for p.Q38X (c.112C>T) mutation in the GDAP1 
gene. There are rare reports of vocal cord paresis in patients with hereditary neuropathy, which may result in respiratory difficulty in the clinical course. The aim 
of the current study was to highlight the importance of genetic studies that predict the development of vocal cord paralysis, which could reduce the expected life 
span in patients with hereditary neuropathy, a condition commonly encountered in our region owing to consanguineous marriage.
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Türkiye’nin kuzeyinde yaşayan herediter nöropatisi olan bir Türk aile tanımlanmıştır. Ciddi proksimal ve distal motor defisitleri olan, pes cavus ve pençe el 
gibi deformiteleri bulunan, tekerlekli sandalyeye bağımlı, takiplerinde vokal kord paralizisi gelişen, anne ve babaları beşinci dereceden akraba olan iki kız 
kardeş sunulmuştur. Kardeşlerin genetik analizlerinde GDAP1 geninde p.Q38X (c.112C>T) homozigot mutasyonu taşıdıkları gösterilmiştir. Herediter nöropatili 
hastaların klinik seyirlerinde solunum zorluğuna neden olabilecek vokal kord paralizisinin nadir de olsa geliştiğini bildirmiş yayınlar mevcuttur. Biz bu yazımızla 
bölgemizde akraba evliliklerinin yaygın olması nedeni ile sık gördüğümüz herediter nöropatili olgularda beklenen yaşam süresini kısaltabilecek vokal kord 
paralizisinin gelişebileceği hakkında önceden fikir verebilecek genetik çalışmaların önemini vurgulamak istedik. 
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Introduction

Hereditary neuropathies are rarely encountered disorders and 
their phenotypic features are heterogeneous. Although the clinical 
findings demonstrate variability from one patient to another, they 
are characterized by slow-progressing weakness and atrophy in 
peroneal and other distal muscles. It can sometimes cause severe 
disability. The disease rarely affects the respiratory muscles and 

may negatively affect the expected life span. There are many 
types of Charcot-Marie-Tooth (CMT) neuropathies, which can be 
distinguished by age at onset, inheritance pattern, severity, and the 
presence of axon or myelin defects.

In general, demyelinating forms with the predominance of 
deceleration in the velocity of nerve conduction are classified 
as CMT type 1 (HMSN-1), and those characterized by axonal 
involvement with normal or slightly decreased nerve conduction 
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are classified as CMT type 2 (HMSN-2). The inheritance pattern is 
autosomal dominant or autosomal recessive in both types. CMT-2 
is less frequent than CMT-1 and the onset of disease is at later ages. 
Although CMT-2 exhibits electrophysiologic and histopathologic 
features of axon loss, the clinical features are similar to CMT-1 
(1,2). The autosomal recessive form of CMT-1 has been labeled 
CMT-4. The disease forms with childhood onset that exhibit 
demyelinating features, which are considered to have an autosomal 
recessive inheritance pattern, are called HMSN-3 (Dejerine-Sottas 
disease) (2).

The involvement of vocal cords is rare; however, it is a 
characteristic feature for hereditary neuropathy. Some CMT types 
with vocal cord involvement include CMT2C, CMT2T, CMT4A, 
AR-CMT2, X-CMT, HNPP, CMT1A, CMT1D, CMT2A2 caused 
by TRPV 4, GDAP1, GJB1, PMP 22, EGR2, and MFN2 gene 
mutations, respectively (1,3,4,5,6,7,8).

A comprehensive study suggested that vocal cord paresis 
was an important symptom that decreased life expectancy by 
causing disability, aspiration pneumonia, and respiratory failure 
in hereditary neuropathies associated with the ganglioside-
induced differentiation-associated protein 1 (GDAP1) gene 
mutation (9).

Although no studies have been conducted regarding the 
incidence of hereditary neuropathy in our geographic area, which 
has a high frequency of consanguineous marriages, it can be said 
that the incidence is high based on the experiences of other authors. 
The aim of the current report was to present two female siblings 
with hereditary neuropathy associated with the GDAP1 mutation, 
who were born to consanguineous parents, and developed vocal 
cord paralysis during their follow-up. 

Case Report

Two sisters with hereditary neuropathy who were born to 
parents with fifth-degree consanguinity living with their family 
in northern Turkey are reported herein. The pedigree of the family 
is shown in Figure 1. The siblings learned to walk late when 
compared with their peers. They had difficulty in running in early 
childhood. Both siblings developed muscle atrophy in the first and 
second decades, which was more prominent in the distal muscles 
of the upper and lower extremities, and pes cavus and claw-
hand deformities became apparent in both siblings in the first 
decade. In both siblings, proximal muscle weakness in the lower 
extremities progressed during the second decade and both became 

dependent on wheelchairs late in the second decade. Both siblings 
had hoarseness that manifested in the third decade and worsened 
from time to time. The patients sometimes experienced a choking 
feeling while eating and had episodes of coughing, despite the 
absence of dysphagia. They developed exercise intolerance and 
episodes of shortness of breath. The siblings did not have sensorial 
symptoms.

The clinical findings of the patients are presented in Table 
1. The physical examinations of the older (II2) and younger (II4) 
siblings revealed muscle weakness in all four extremities, which 
were more prominent in the distal parts, and amyotrophia that 
resulted in pes cavus and claw-hand deformities. Deep tendon 
reflexes could not be obtained. A sensorial examination revealed 
normal findings. The younger sibling (II4) had mild dystonia. An 
examination with a flexible laryngoscope revealed bilateral vocal 
cord paralysis in the older sibling (II2) and left vocal cord paralysis 
in the younger sibling (II4) (Figure 2). 

The median, ulnar, tibial, and peroneal combined action 
potentials could not be obtained in either of the affected siblings. 
Electroneuronagraphy revealed a lack of sensorial action potentials 
in the median, ulnar, and sural nerves, despite the absence of any 
sensorial symptoms. The results of an electromyography showed a 
neurogenic pattern in distal and proximal muscles.

The genetic analysis revealed that both siblings (II2, II4) 
were homozygous for the GDAP1 gene c.112C>T, p.Q38X 

Table 1. Clinical findings

II2 II4
Age (years)/sex 40/F 36/F

Age of walking 20 months 20 months

Proximal UL weakness ++ +

Distal UL weakness +++ +++

Proximal LL weakness ++ ++

Distal LL weakness +++ +++

Reflexes Absent Absent

Functional disability UL Claw-hand Claw-hand

Functional disability LL WB WB
F: Female, muscle weakness in upper limbs (UL) or lower limbs (LL), +: Strength 
4/5 on Medical Research Council scale, ++: Strength <4/5 on Medical Research 
Council scale, +++: Complete paralysis, WB: Wheelchair boundFigure 1. Pedigree of the family reported in the present study

Figure 2. The vocal cords of the patients demonstrated using flexible 
indirect laryngoscopy. A) Bilateral vocal cord paralysis, homozygous 
case of GDAP1 gene c.112C>T,Q38X mutation (II2), B) Left vocal cord 
paralysis, homozygous case of GDAP1 gene c.112C>T,Q38X mutation 
(II4), C) Normal, heterozygous case of GDAP1 gene c.112C>T,Q38X 
mutation (II5)
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mutation. The mother (I1), father (I2), and other sibling (II5) were 
heterozygous for the same mutation. Two healthy siblings (II1 and 
II6) were not carrying the causative mutation.

Discussion

The severity of the clinical picture and age of symptoms at onset 
vary between patients with hereditary neuropathy. Voice change can 
be an initial symptom in severe cases, but vocal cord paralysis is 
usually observed in the advanced stages of the disease. The existence 
of vocal cord paralysis in the whole clinical picture of hereditary 
neuropathy can be regarded as the indicator of the disease severity 
(9). Various studies have reported the co-existence of vocal cord 
paralysis in different types of hereditary neuropathy (3,4,5,6,7,8).

The patients with hereditary neuropathy reported herein who 
developed vocal cord paralysis were homozygous for the GDAP1 
gene c.112C>T mutation in the genetic analysis. Although there 
is limited knowledge about the functions of the GDAP1 gene, 
it is known to encode a protein that is highly expressed in the 
central and peripheral nervous system, particularly in Schwann 
cells (10). GDAP1 is an integral membrane protein of the outer 
mitochondrial membrane and its overexpression was shown to 
induce mitochondrial fragmentation. The gene is known to 
regulate mitochondrial function and plays a significant role in the 
myelination of peripheral nerves (11).

Some studies have suggested that the clinical picture in 
different types of hereditary neuropathy associated with GDAP1 
gene mutations is accompanied by vocal cord paralysis (6,9,12). 
Furthermore, one study reported death associated with respiratory 
failure caused by vocal cord paralysis (9). 

In different types of hereditary neuropathy associated with 
GDAP1 gene mutation, the clinical appearance is characterized 
by muscle weakness that starts from the distal muscles, and 
intermittent dysphonia episodes can be observed in later stages of 
the disease, which can become permanent (12) and eventually lead 
to respiratory failure (9).

In conclusion, available genetic studies have shown a relationship 
between genetic mutations and vocal cord paresis. Thus, it is possible 
to predict which patients with hereditary neuropathy might develop 
respiratory difficulty during their clinical courses. Therefore, it is 
possible to exercise caution against respiratory failure, which could 
develop during the course of this disease. This suggests that genetic 
studies must be performed to establish the diagnosis in patients 
with hereditary neuropathy and predict the prognosis. 
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