
Aim Otol Rhinol Laryngol 110:2001 

NEUROMUSCULAR DISORDERS PRESENTING AS CONGENITAL 
BILATERAL VOCAL CORD PARALYSIS 

JOSE F. LAPENA, JR, M D , DPBO-HNS ROBERT G. BERKOWITZ, MD, FRACS 
MELBOURNE, AUSTRALIA 

Congenital bilateral vocal cord paralysis (BVCP) can be associated with an underlying neuromuscular disorder, and may present 
before other features of the neuromuscular disorder become apparent. All infants less than 12 months of age presenting with BVCP 
between July 1987 and July 1999 at the Royal Children's Hospital, Melbourne, in whom a neuromuscular disorder was subsequently 
diagnosed were followed. Three children in whom BVCP was diagnosed soon after birth and before recognition of an underlying 
neuromuscular disorder were identified. All presented with upper airway obstructive symptoms at birth, had a diagnosis of bilateral 
abductor vocal cord paralysis made at awake flexible laryngoscopy, and had no underlying structural laryngeal abnormality on 
microlaryngoscopy and bronchoscopy. Two children required a tracheostomy, and 1 child was weaned from nasopharyngeal continu­
ous positive airway pressure after 3 weeks. Subsequent neuromuscular symptoms were recognized between 4 months and 7 years 
later, leading to diagnoses of facioscapulohumeral myopathy, spinal muscular atrophy, and congenital myasthenia gravis. In each 
case, the prognosis for recovery from symptoms related to BVCP reflected that of the underlying neuromuscular disorder. This 
experience suggests that congenital BVCP may be a feature of an unrecognized neuromuscular condition. This possibility should be 
considered particularly in the presence of associated neurodevelopmental or neuromuscular dysfunction, or in cases in which BVCP 
is progressive. 
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INTRODUCTION 
Significant upper airway obstruction presenting 

immediately after birth should raise the possibility 
of congenital bilateral vocal cord paralysis (BVCP). 
However, arriving at a diagnosis of congenital BVCP 
only marks the beginning of a long process for care-
givers and physicians, and important questions such 
as the severity of the condition, the underlying cause, 
the prognosis for recovery, and the best therapeutic 
strategies need to be addressed. 

The prognosis for recovery of vocal cord function 
depends on the underlying cause of the congenital 
BVCP.1 After excluding structural laryngeal abnor­
malities that limit vocal cord mobility, the causes of 
congenital BVCP that need to be considered are birth 
trauma or asphyxia, neuromuscular disorders, and 
central nervous system anomalies, most commonly 
the Arnold-Chiari malformation. Other structural 
neurologic abnormalities have also been described, 
including hydrocephalus unrelated to the Arnold-Chi­
ari malformation, hypoplasia of cranial nerve motor 
neurons, and cerebral agenesis.2 In some cases, the 
cause of congenital BVCP may not be readily appar­
ent. 

In their review of the etiology of BVCP, Holinger 
et al2 found that in 71 of 114 cases of congenital 
BVCP, no cause was determined. Associated anoma­
lies were also present in 32 of these children, which 

included neurologic, cardiac, and laryngeal abnor­
malities. Emery and Fearon3 found that in 10 of 19 
children with congenital vocal cord paralysis, the 
cause was unknown, and 5 of these had other anoma­
lies. As has been suggested,1 it would appear that in 
a significant proportion of cases of congenital BVCP, 
no cause may be found. 

The high proportion of idiopathic congenital vo­
cal cord paralysis in these reports by Holinger et al2 

and Emery and Fearon3 may be partly due to the lack 
of the sophisticated laboratory, electrophysiological, 
and imaging studies that are available today. How­
ever, a modern protocol for the investigation of con­
genital BVCP has yet to be established. A previous 
series of neonates evaluated by awake flexible laryn­
goscopy4 has highlighted the importance of this meth­
od in the investigation of congenital BVCP. Laryn­
geal electromyography findings in idiopathic congen­
ital BVCP1 and animal studies of posterior cricoary-
tenoid muscle activity,5 as well as the identification 
of posterior cricoarytenoid motoneurons in the me­
dulla,6'7 may further contribute toward our under­
standing of this condition. 

Congenital BVCP itself has also been associated 
with manifest findings indicative of a more wide­
spread neuromuscular disorder.8 As the primary cause 
of congenital BVCP, neuromuscular disorders in­
clude a range of conditions that affect the anterior 
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DETAILS OF CASES 
Patient I Patient 2 Patient 3 

Sex 
Presenting airway 

symptoms 
Time of airway 

symptom 
presentation 

Airway 

investigations 

Airway diagnosis 

Intervention 
Presenting 

neuromuscular 
symptoms 

Time of 
neuromuscular 
symptom 
presentation 

Neuromuscular 
investigations 

Female 
Respiratory distress requiring imme­
diate intubation 
Birth 

Awake flexible laryngoscopy, micro-
laryngoscopy and bronchoscopy, 
laryngeal electromyography 
Complete bilateral abductor 
paralysis 
Tracheostomy at 3 d 

Male 
Inspiratory stridor without respira­
tory distress 
Birth 

Awake flexible laryngoscopy, 
microlaryngoscopy and bronchos­
copy 
Partial bilateral abductor 
paralysis 
Tracheostomy at 8 mo 

Left facial weakness initially thought Gross motor delay, progres-
to have resolved in weeks, but sub­
sequently recognized as facial mus­
cle hypoplasia, mild developmental 
delay, upper arm and shoulder 
weakness 
Facial weakness at birth, other 
symptoms of insidious onset and 
progressively worsening until 
age7y 
CT: mildly dilated ventricles 
MRI: normal examination 
EMG: myopathic features 
Muscle biopsy: moderate degree of 
type 2 fiber atrophy 

Neuromuscular 
diagnosis 

Subsequent 
course 

Duration of 
follow-up 

Facioscapulohumeral myopafhy 

Acquired subglottic stenosis, failed 
laryngotracheoplasty and first-stage 
arytenoid lateralization, tracheos­
tomy dependence, minimal vocal 
cord abduction 
7 y 9 mo 

sive hypotonia and weakness, 
tongue fasciculations 

Age 11 mo 

MRI: normal examination 
EMG: myopathic features 
Muscle biopsy: duality of fiber 
diameters, type 1 hypertrophy 
DNA: SMN (survival motoneu-
ron) gene deletion not detected 
Spinal muscular atrophy 

Failed posterior cordotomy, tra­
cheostomy dependence due to 
worsening respiratory function, 
minimal purposeful vocal cord 
abduction 
4 y 3 mo 

Male 
Inspiratory stridor and respira­
tory distress 
Birth 

Awake flexible laryngoscopy, 
microlaryngoscopy and bronchos­
copy 
Complete bilateral abductor 
paralysis 
Nasopharyngeal CPAP from birth 
to 3 wk 
Feeding difficulties, ptosis, 
facial weakness, gross motor 
delay and hypotonia 

Age 4 mo 

MRI: mildly distended occipital 
horns of lateral ventricles, abnor­
mal white matter signals 
Muscle biopsy: neuropathy, type 
1 fiber atrophy 
DNA: no genetic abnormality 
Congenital myasthenia gravis 

Resolution of vocal cord palsy 
with medical management of 
myasthenia 

3 y 9 mo 

CPAP — continuous positive airway pressure, CT — computed tomography, MRI — magnetic resonance imaging, EMG — electromyography. 

horn cells, neuromuscular junction, and muscle. These 
disorders can present with BVCP in addition to weak­
ness and hypotonia. However, the onset of BVCP 
may occur before or after other features of a neuro­
muscular disorder become apparent. While symptoms 
of BVCP may not always be present at birth, neither 
may the recognition of the neuromuscular disorder 
that in some cases may be preceded by BVCP. We 
present our experience with 3 children in whom BVCP 
was diagnosed soon after birth, and before recogni­
tion of an underlying neuromuscular disorder. 

METHODS 

All infants less than 12 months of age presenting 
with BVCP from July 1987 to July 1999 at the Royal 
Children's Hospital in whom a neuromuscular dis­
order was subsequently diagnosed were followed, 
and their case histories were reviewed. Children were 

included in the study if the diagnosis of BVCP was 
made before the recognition of an underlying neuro­
muscular disorder, although some patients may have 
had some evidence of a neuromuscular disorder that 
was unrecognized at the time of diagnosis of BVCP. 

RESULTS 
Clinical details of 3 children with BVCP associ­

ated with a subsequently diagnosed neuromuscular 
disorder are listed in the Table. All presented with 
upper airway obstructive symptoms at birth, received 
a diagnosis of bilateral abductor vocal cord paraly­
sis at awake flexible laryngoscopy, and had no under­
lying structural laryngeal abnormality seen on micro­
laryngoscopy and bronchoscopy. A tracheostomy was 
required in 1 child with complete BVCP and in anoth­
er child with partial BVCP, on the third day and in 
the eighth month of life, respectively. The third child, 
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who had complete BVCP at birth, was weaned from 
nasopharyngeal continuous positive airway pressure 
at 3 weeks. Subsequent neuromuscular symptoms 
were recognized in these children 4 months to 7 years 
later, and investigations led to the diagnoses of facio-
scapulohumeral myopathy, spinal muscular atrophy, 
and congenital myasthenia gravis. The prognosis for 
recovery from symptoms related to BVCP in each 
case reflects that of the underlying neuromuscular dis­
order. 

DISCUSSION 
Three children with congenital BVCP are de­

scribed, all of whom subsequently received diagnoses 
of neuromuscular disorders. Previous reports of vo­
cal cord paralysis preceding the diagnosis of neuro­
muscular disorders in children have included cases 
of acute spinal muscular atrophy9 and subacute nec-
rotizing encephalomyelopathy or Leigh disease.10 

The neuromuscular disorder may become readily 
apparent soon after diagnosis of BVCP, as in the case 
of patient 3, with congenital myasthenia, in whom 
medical therapy may have avoided the need for tra-
cheostomy. A similar case has been reported of my­
asthenia gravis presenting with acute stridor due to 
BVCP in a 46-year-old man.'] In contrast, the under­
lying neuromuscular disorder may not be fully ap­
preciated for years, as in the case of patient 1, in whom 
a specific diagnosis of facioscapulohumeral myopa­
thy was only made for progressively worsening neu­
rologic developmental symptoms at age 7. Wu et al12 

reported the case of a 53-year-old man in whom vo­
cal cord paralysis necessitating a tracheostomy pre­
ceded any other neurologic and autonomic manifes­
tations by 2 years, until extrapyramidal and cerebel-
lar signs with autonomic failure led to magnetic res­
onance imaging diagnosis of severe brain stem and 
cerebellar atrophy. 

In cases in which no recognizable cause for BVCP 
can be found, no prognostic indicators are available 
at the moment for recovery of vocal cord function. 
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The severity of BVCP is usually gauged by the de­
gree of upper airway obstruction present and the need 
for tracheostomy. Generally, if tracheostomy is not 
necessary in the neonatal period, progressive im­
provement in vocal cord function will occur without 
the need for subsequent intervention. Conversely, 
when tracheostomy is required in a neonate, tracheos­
tomy dependence may persist for a number of years, 
and any subsequent improvement in vocal cord move­
ment may take years and may be only partial.13 While 
this may be true for idiopathic congenital BVCP, an 
underlying neuromuscular disorder must be consid­
ered when the degree of vocal cord dysfunction in­
creases with age. Patient 2, with partial vocal cord 
paralysis, developed tracheostomy dependence in the 
postneonatal period. The index of suspicion for an 
underlying neuromuscular disorder should be very 
high in this clinical situation. 

Besides causing impairment of vocal cord func­
tion, a neuromuscular disorder may also affect respi­
ratory muscle function. The clinical severity of BVCP 
may therefore be magnified by the presence of asso­
ciated poor respiratory effort. Both mechanisms were 
involved in patient 2, with spinal muscular atrophy, 
the former explaining the initial need for tracheos­
tomy, and the latter explaining the subsequent con­
tinuing tracheostomy dependence despite the pres­
ence of some purposeful vocal cord abduction. 

The need for both structural and functional assess­
ment of the neonatal upper airway, the importance of 
identifying an underlying cause for congenital BVCP, 
and the importance of recognizing the association be­
tween congenital BVCP and other congenital abnor­
malities remain the cornerstones of the current ap­
proach to the evaluation of the newborn with BVCP.13 

Our experience suggests that congenital BVCP may 
be an early warning of an unrecognized neuromus­
cular condition. This possibility should be consid­
ered, particularly in the presence of associated neu-
rodevelopmental or neuromuscular dysfunction, or 
when BVCP is progressive. 
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