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CASE REPORT

Noninvasive ventilation and laser-assisted 
unilateral posterior cordotomy as novel 
multidisciplinary approaches for Charcot–
Marie–Tooth disease 4B vocal cord paralysis: 
a case report
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Amir Reza Bahadori4 and Nazanin Farahbakhsh1*   

Abstract 

Background Charcot–Marie–Tooth disease (CMT) is one of the most common inherited neuropathies. The disease 
is generally characterized by sensory loss most prominent in distal extremities, muscle weakness, and muscle wasting. 
There is still no effective therapy for Charcot–Marie–Tooth disease.

Case presentation The patient is a 6-year-old Iranian girl, of Fars ethnicity, who was admitted with a chief complaint 
of hoarseness and an impression of Charcot–Marie–Tooth disease type 4B. She was initially treated with noninvasive 
ventilation and, after a year, electively underwent cordotomy as a novel therapeutic approach.

Conclusions Charcot–Marie–Tooth disease type 4B is a less common but important cause of stridor. Noninvasive 
ventilation treatment and unilateral posterior cordotomy can be utilized for hereditary neuropathies.
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Background
Charcot–Marie–Tooth disease (CMT) is one of the most 
common inherited neuropathies, affecting a huge num-
ber of people around the world [1]. The disease course is 
variable due to genotypic and phenotypic heterogeneity 

of patients [2]. Common manifestations of CMT include 
sensory loss (especially distal extremities), muscle weak-
ness, and muscle wasting. Meanwhile, vocal cord paral-
ysis presentation is rare [1, 3]. In addition, the presence 
of focally folded myelin sheaths in nerve biopsy distin-
guishes Charcot–Marie–Tooth disease type 4B from 
other subtypes [3].

Currently, there is no effective medication available for 
CMT; thus, supportive therapy and surgical treatment 
of skeletal deformities and soft-tissue abnormalities are 
the best possible choice [2]. In this case report, we pre-
sent the case of a 6-year-old girl who was admitted with 
confirmed Charcot–Marie–Tooth disease type 4B with 
an unusual presentation of vocal cord paralysis that was 
initially treated with noninvasive ventilation (NIV) and 
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subsequently underwent elective cordotomy as a novel 
therapeutic approach.

Case presentation
Here, we present the case of a 6-year-old Iranian girl, of 
Fars ethnicity, who was admitted to the emergency ward 
of the Mofid Children’s Hospital, a tertiary medical edu-
cation center in Tehran, Iran, with a chief complaint of 
hoarseness. Her past medical, drug, family, and social 
history was negative. Her vital signs showed a tem-
perature of 36.8  °C, heart rate of 62 beats per minute, 
respiratory rate of 31 breaths per minute (tachypnea), 
blood pressure of 92  mmHg, and  O2 saturation of 91%. 
On physical examinations (P/E), she had suprasternal 
retraction, and her lung showed auscultation, prolonged 
inspiration, and high-pitch creaking (stridor) during 
inhalation were detected. Unfortunately, the patient did 
not cooperate in neurological examinations. Therefore, 
she was initially admitted with the impression of croup, 
and she received glucocorticoid, epinephrine nebulizer, 
and conservative therapy. However, due to inadequate 
response to the treatment, a pediatric pulmonology con-
sultation was requested, during which vocal cord pathol-
ogy was suspected. A fiberoptic bronchoscopy revealed 
bilateral vocal cord paralysis with the normal subglottic 
area, trachea, and bronchus. Furthermore, the patient 
was reevaluated, and in her second comprehensive P/E, 
mild limb weakness and neuropathy were noted. Notice-
ably, after a 1-week admission to the hospital, the patient 
parents mentioned that genetic and nerve conduction 
studies had been previously performed for her and con-
firmed Charcot–Marie–Tooth type 4B. It should be men-
tioned that, initially, her parents denied any past medical 
history for her daughter.

Regarding vocal cord paralysis, the patient was a candi-
date for tracheostomy. Since the patient’s parents did not 
consent to the operation owing to social determination of 
the tracheostomy tube appearance in society, noninvasive 
ventilation (NIV) with spontaneous/timed (ST) mode 
was performed as a novel therapeutic approach for her. 
NIV-ST mode by inducing positive pressure could reduce 
the patient’s muscle force and alleviate the patient’s con-
dition. Also, it could prevent apnea in children.

NIV was well tolerated for 1 year till the patient went 
to school. There, NIV use was problematic, and con-
cerns about NIV use were raised for her parents. There-
fore, 2  months after surgical consultation, laser-assisted 
unilateral posterior cordotomy was performed (Fig.  1). 
As a result, the patient had acceptable respiratory func-
tion and no serious complaints regarding aspiration hap-
pened. It should be mentioned that, due to consultation 
with ENT, the suitable choice for her was tracheostomy, 
as cordotomy might present severe complications such 

as severe inflammation of larynx. However, the patient’s 
parents did not assent to tracheostomy; thus, unilateral 
cordotomy was performed. Furthermore, on the 1-year 
follow-up, she had stable respiratory status and had no 
swallowing problems.

Discussion
CMT is one of the most common causes of hereditary 
peripheral neuropathy [1]. Demyelination and axonal 
neuropathy are the common pathological presentation 
of this disease. Approximately 70% of patients with CMT 
1 have a demyelination mechanism, which is autosomal 
dominant [4]. The autosomal recessive pattern accounts 
for 5% of patients [5]. Eighty genes have been detected 
for different types of this disease [4].

CMT 4B has an autosomal recessive pattern that mani-
fests as both neuropathy and demyelination. Also, a gene 
mutation in the myotubularin-related protein (MTMR) 
gene plays a significant role in the vesicular trafficking of 
Schwann cells and causes CMT 4B [5].

Several cases of vocal cord paralysis have  been 
reported  to occur in the first two decades of life in 
patients diagnosed with CMT2A, CMT2C, CMT4A, and 
CMT4B [6]. Although most of the reported patients were 
within the first 2 years of life, in the current case report 
our patient presented her vocal cord paralysis at the age 
of 6. Furthermore, recurrent laryngeal nerve involve-
ment may cause vocal cord paralysis, which may be com-
plicated by aspiration and life-threatening pneumonia 
[6–8].

Currently, no curative treatment is available for CMT 
disease. Supportive therapy is performed by multidisci-
plinary teams to improve quality of life and increase life 
expectancy. Interestingly, Tyson et  al. successfully used 

Fig. 1 The 2-month follow-up of unilateral laser cordotomy
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NIV to treat a 16-year-old boy with bilateral vocal cord 
paralysis [9]. The decision to treat a patient with bilateral 
vocal cord hypomobility depends on the severity of the 
symptoms, the patient’s functionality, and the patient’s 
values. According to Brake and Anderson’s article, con-
tinuous positive airway pressure (CPAP) could be consid-
ered for patients with bilateral vocal cord paralysis who 
are not candidates for surgery [10]. In our patient, NIV 
was initiated, since the parents refused tracheostomy, 
and the patient’s symptoms were relieved satisfactorily.

Carmel-Neiderman et  al. in their case series of 12 
patients with bilateral vocal cord hypomobility mention 
that none had CMT disease and proposed that poste-
rior cordotomy is a safe and effective alternative to tra-
cheotomy when cord mobility is unlikely to return. Also, 
aspiration pneumonia  was not reported  in any of their 
patients. A breathy voice and, in some cases, dysphagia 
to thin fluids may be expected. In three patients, scarring 
led to further interventions such as revision of the poste-
rior cordotomy (PC), lateralization, and arytenoidectomy 
[11]. Among 48 patients with bilateral fold immobility in 
a referral center reviewed by Brake and Anderson, uni-
lateral cordotomy was performed for 21 patients (48%). 
In one patient diagnosed with CMT, Reinke’s edema 
recurred, leading to contralateral cordotomy/arytenoid-
ectomy and later vocal cord lateralization via an external 
approach. Overall, respiratory function did not improve 
in only two (10%) of the cordotomy patients [10]. In our 
patient, after a 1-year follow-up, the parents were con-
cerned about the psychosocial difficulties their child 
would encounter if she was required to use NIV perma-
nently at her school; therefore, an alternative therapeutic 
plan was needed. Despite the risk of aspiration, a decision 
was made to perform cordotomy surgery on the patient. 
The patient’s symptoms resolved after surgery. There was 
no complaint related to aspiration.

To the best of our knowledge, this is the first report on 
treating a patient with CMT4B via a cordotomy proce-
dure. The vocal cord laterofixation procedure was evalu-
ated by Zambon et al. to treat a 3-year-old girl with vocal 
cord paralysis who was diagnosed with CMT type 4B. 
However, the procedure unfortunately failed to relieve 
the symptoms, and a week later, a tracheotomy was 
performed to relieve the patient’s respiratory distress. 
Active adduction of arytenoids during the whole respira-
tory cycle was documented by video laryngoscopy as the 
cause of obstruction recurrence [6].

Moreover, the cordotomy procedure has also been 
successfully used to treat a 7-month-old patient with 
congenital bilateral vocal cord paralysis due to CMT 
type 1 disease. No complaint regarding aspiration was 
reported until the age of 4 when stridor and respira-
tory insufficiency symptoms developed again. Following 

arytenoidectomy, symptoms were relieved until the age 
of 7 when the patient was followed up [12].

Conclusion
Physicians should consider CMT4B as a rare disease; 
however, it is an important cause of stridor in pediat-
rics. NIV treatment could relieve patient conditions 
with hereditary neuropathies and vocal cord paralysis. In 
addition, unilateral posterior cordotomy can be consid-
ered to safely improve respiratory function while avoid-
ing tracheotomy; however, further research is mandatory 
to investigate NIV treatment and unilateral posterior cor-
dotomy effects.
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