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Vocal Fold Immobility in the Pediatric Patient

Introduction
Vocal fold immobility (VFI) has been recognized as the second most common 
cause of stridor in children after laryngomalacia accounting for 10% of all 
congenital anomalies affecting the larynx 1. Vocal fold immobility can be divided 
into unilateral or bilateral and congenital or acquired. The etiology, presentation 
and management of VFI in a child differ from those in adults and it often varies 
with the age of the patient. We will describe our approach to diagnosis and 
management of bilateral and unilateral vocal fold immobility in neonates and 
children.
Background 
Technological limitations in the past made the diagnosis of vocal cord paralysis 
difficult. Flexible laryngoscopy has allowed otolaryngologists to make this 
diagnosis more accurately without the need of taking the patient to the operating 
room. The ability to digitally record and play back in slow motion has increased 
our ability to make this diagnosis and follow the course. 
Murty et al. estimate the incidence of congenital bilateral vocal cord paralysis at 
0.75 cases per million births per year 2. There has been no association found with 
respect to gender 3-6 but there have been familial and genetic associations 7-10.
Etiology
The causes of vocal cord immobility in children are varied. These include 
neurologic, iatrogenic, inflammatory, and trauma among other etiologies similar 
to adults. However, when compared to the adult population, the presence of 
idiopathic or neurological conditions is higher among children 3-6.
In the neonate with VFI a complete examination is necessary with special 
emphasis to the central nervous system and the cardiovascular system. Arnold 
Chiari malformation (ACM) is the most common CNS anomaly associated with 
VFI. Although it is most commonly associated with bilateral VCP, unilateral cases 
have been reported. Any infant born with an ACM and a high-pitch, inspiratory 
stridor should be investigated for bilateral VFI. Arnold Chiari malformation Type 
II is implicated more frequently 11-15. Children with ACM often have concomitant 
central respiratory problems and in some cases may continue to experience apneas 
and other respiratory difficulties even after a tracheotomy is performed 12-14.
Other less frequent CNS causes of VFI include leukodystrophy, amyotrophic
lateral sclerosis, encephalocele, kernicterus, hydrocephalus, and cerebral or 
nuclear dysgenesis 16-22.

http://iapo.org.br/novo/default.asp?idiomaAux=Ingles


132 VIII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

Peripheral nervous system anomalies may also affect vocal cord function in 
children. Conditions such as Myasthenia gravis, Myotonic dystrophy, Werdnig-
Hoffman disease (i.e., infantile muscular atrophy), fascioscapulohumeral 
myopathy, benign congenital hypotonia, and Charcot-Marie-Tooth disease also 
have been implicated VFI 15-20.
Acquired iatrogenic nerve injury was not a common etiology in the pediatric 
population, however the significant improvement in the care of the premature 
infant has resulted on an increased number of surgical procedures involving patent 
ductus arteriosus as well as congenital heart and  great vessels conditions putting 
the vagus or recurrent laryngeal nerve at risk. Zbar and Smith reported a frequency 
of 8.8% of left VFI after patent ductus arteriosus ligation 23. The suspicion for 
this mechanism of injury should be high in patients that present with stridor or 
hoarseness following a thoracic or cervical surgical procedure. In these cases VFI 
is usually unilateral.  New surgical techniques such as vagus nerve stimulators 
have also been associated with vocal cord immobility 24. Trauma from endotracheal 
intubation and laryngeal masks have also been reported as a causes of vocal cord 
paralysis 25-28. Trauma sustained during birth with forceps delivery or neck torsion 
may result in VFI.  Vocal cord paralysis can also be the result of child abuse or head 
trauma 29-30. Neoplastic conditions are a rare cause of VFI in children. 
Evidence of hereditary VFI has been reported but is extremely uncommon. 
All cases reported have involved both cords. Cases of Familial VFI have been 
described in X-linked, autosomal recessive and autosomal dominant inheritance 
patterns 7-10. 
Idiopathic paralysis ranks as the first or second most common cause of congenital 
VFI in children and accounts for 36% to 47% of the cases in a variety of 
series 3-6.
Clinical Presentation
Congenital bilateral VFI often manifests early in life .Cohen et al. 4 reported 100 
children with VFI, 58% of whom presented within the first 12 hours of birth. 
In the pediatric population, VFI may be part of a multi-systemic anomaly and 
may be associated with central nervous system (CNS) malformations or other 
congenital anomalies involving cardiovascular and pulmonary malformations 4-6.  
There is a high association of VFI with other laryngeal malformations such as 
clefts or stenosis 2-5.
The most common manifestation of bilateral VFI in children is biphasic stridor.  
Voice, respiration, or deglutition may also be abnormal in the pediatric patient 
with VFI. The signs and symptoms may vary from a clinically subtle presentation, 
as it is often the case in unilateral fold immobility, to severe with significant respi-
ratory distress requiring immediate endotracheal intubation. Respiratory distress 
is more severe in cases of bilateral VFI.   Loud biphasic stridor, cyanosis, and 
apnea are common findings in patients with bilateral VFI. In contrast, voice and 
cry may be virtually normal in children with bilateral VFI.  Other symptoms such 
as aspiration, recurrent pneumonia, dysphonia, feeding difficulties, poor ability to 
cough and an abnormal cry are more often associated with unilateral VFI.
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Diagnostic Evaluation 
The evaluation of a child with suspected VFI requires a thorough history 
and physical examination.  The focus of the examination should include an 
understanding of the timing and severity of the stridor, the quality of the voice or 
cry, and the presence of any associated feeding difficulties. The initial physical 
examination centers on the respiratory effort such as intercostal retractions, 
stridor, and respiratory rate. A quick survey for the stigmata of other congenital 
anomalies, such as myelomeningoceles present in Chiari II malformation, should 
be performed. Associated medical conditions or congenital anomalies, such as 
neurologic disorders or congenital heart disease, must be investigated.
 With the introduction and wide availability of flexible endoscopic equipment, 
flexible laryngoscopy has become the best tool for diagnosis of pediatric VFI. The 
vast majority of children with VFI are diagnosed accurately using this technique. 
Nevertheless, flexible laryngoscopy can be challenging in the very young child 
with copious secretions, rapid respiration, frequent oxygen desaturations or 
associated laryngomalacia. In such cases, there is a role for direct laryngoscopy 
and ultrasound.  The ability to record and play back the flexible laryngoscopy 
exam gives us the opportunity review and slow down the exam improving our 
ability to make a correct diagnosis.  Conditions such as paradoxical vocal fold 
movement of the neonate, which can mimic a bilateral fold immobility had been 
unknown to most otolaryngologist until we had the ability to digitally record and 
play back in slow motion our examinations 31.
 The diagnosis of VFI in a child should be followed by a search for the underlying 
cause. Clues in the history such as birth trauma, recent PDA ligation or hereditary 
causes may help with the diagnosis. The work up in an infant should always 
include an MRI of the brain and brain stem to rule out congenital anomalies such 
as ACM. 
In patients in which, the history and physical exam give no clues of a possible 
etiology, a complete radiologic evaluation of the entire course of the vagus and 
recurrent laryngeal nerve should be pursued. MRI offers great definition of brain 
and brain stem anomalies without delivering the amount of radiation required for 
a CT scan.
Evaluation of the swallowing function is warranted once the diagnosis of vocal 
cord paralysis is made. This can be performed with FEES or a FEEST or with 
traditional techniques such as a barium swallow. A barium study may also 
document associated mediastinal anomalies, such as a vascular ring.
Rigid laryngoscopy and bronchoscopy continue to play a significant role in 
the identification of etiologies of VFI. Direct laryngoscopy is a critical part of 
evaluation in cases where endotracheal intubation preceded VFI. Unilateral or 
bilateral VFI must be differentiated from cricoarytenoid fixation, cricoarytenoid 
subluxation or posterior glottic stenosis, which can mimic VFI. Direct laryngoscopy 
allows close visual inspection and palpation of the arytenoid cartilage and the 
posterior glottis.
Laryngeal electromyography, which is commonly used in adults, has been 
difficult to implement in the pediatric population 32-34.  Currently research is being 
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performed using EMG to evaluate for recovery of fold motion and to distinguish 
from vocal fold fixation in pediatric patients. 
Management
The management goal of VCP in a child is to restore and maintain an adequate 
balance of all laryngeal functions. Factors determining the treatment algorithm 
are directly related to the etiology, prognosis and coexisting comorbidities. We 
believe that the otolaryngologist should have three goals: the maintenance of a 
safe and stable airway, preservation of intelligible speech, and swallowing without 
aspiration.
Management should be tailored to the individual patient based on the etiology 
of the paralysis, the prognosis and the associated comorbidities. Many authors 
suggest that children with a meningomyelocele, ACM, and bilateral VCP should 
not undergo an invasive airway procedure, such as tracheotomy, until a ventricle-
peritoneal shunt or posterior fossa decompression procedure is performed to see 
if the vocal fold function improves 2-6. 
Spontaneous resolution of unilateral or bilateral VCP is a more frequent 
occurrence in the pediatric population. The reported rate of recovery varies within 
the literature from 16 to 64 percent 2-5. Recovery has been noted from 6 weeks to 
5 years after the initial diagnosis 2-6. 
Management of Unilateral Vocal Cord Paralysis
The management of unilateral VCP in children differs greatly from management 
in adults in several aspects.  Unilateral VCP usually results in a weakened cry, 
an adequate airway, intelligible speech and minimal aspiration. Children adjust 
well to persistent, unilateral VCP with little sequelae. There is the possibility 
of spontaneous recovery from VCP, thus obviating the need for surgery 36-39. 
Additional stresses such as trauma, vigorous activity, or an upper respiratory 
infection (URl) may not be well tolerated however. Nevertheless, surgical 
intervention rarely is required in cases of unilateral VCP in infants or children. 
In the review of 127 cases of pediatric unilateral VCP by Narcy et al, only 6 
underwent surgical intervention 38. Management should be based on the age of 
the patient and its symptoms. In the neonate with unilateral VCP a conservative 
approach is warranted. It is uncommon for a neonate with unilateral VCP to 
require a tracheotomy unless there are other significant associated upper airway 
anomalies or evidence of chronic aspiration 6,4,39,40.
In children above 1 year of age, the initial management should be conservative in the 
early part of childhood.  Surgical management may be warranted in children with per-
sistent dysphonia or with signs of aspiration. It is unclear what is the ideal duration of 
the observation and less clear at which age it is safe to intervene. There are very few 
descriptions of the surgical management of unilateral VFI in the pediatric population 
since most children do well without surgery.  Sipp et al 40 reported in 2007 a series 
of 15 pediatric patients with unilateral vocal fold immobility requiring medialization 
techniques including injection laryngoplasty, thyroplasty and ansa cervicalis-recurrent 
laryngeal nerve reinnervation with good voice and swallowing outcomes 40.
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Bilateral VCP
Children with bilateral VCP often present with respiratory distress accompanied 
with biphasic stridor and chest retractions. The initial management is to provide a 
secure airway and to elucidate the etiology of the paralysis. Most physicians agree 
that tracheotomy is necessary in over 50 percent of these cases 3-6.  Miyamoto et 
al recently reported a retrospective study with a mean follow up of 50 months 
in which 15 of 22 patients (68%) with bilateral vocal cord paralysis required 
tracheotomy 41.  De Gaudemar et al. followed fifty-two infants and children with 
bilateral VCP for an average of 4 years; only 19 % required tracheotomy 42. 
Tracheotomy is usually the initial surgical procedure of choice in patients with 
bilateral vocal cord paralysis with a compromised airway. Tracheotomy is a 
potentially reversible procedure, which allows time for potential spontaneous 
laryngeal functional recovery. It maintains a stable airway and allows easy 
reevaluation of vocal cord function. After a tracheotomy is performed, the patient 
should be evaluated every 1-2 months for the possibility of return of laryngeal 
function. Approximately 50 percent of children requiring a tracheotomy for VFI 
will remain with their tracheotomies for more than 3 years 5,6,59. Waiting at least 12 
months before embarking on a more permanent procedure for VFI is recommended 
to allow for possible spontaneous laryngeal recovery. Once it is determined that 
enough time has been allowed for the recovery of vocal cord function, surgical 
techniques to achieve decannulation can be attempted. 
Surgical Procedures to Achieve Decannulation
The goal of surgical management with these procedures is to achieve decannulation 
by widening of the glottis. The surgeon must balance voice, deglutition and 
airway patency issues. The family must be made fully aware of this trade-off 
prior to consenting for surgery. In adults various surgical procedures including 
external have been proposed such as, cordectomy or arytenoidectomy through 
various external approaches, including a lateral cervical approach, translaryngeal 
approach, or laryngofissure 43-47. The use of external approaches is further 
complicated in children due to the small size of the airway and the potential for 
airway scarring.
The introduction of the carbon dioxide laser in the early 1970’s opened the 
possibility of endoscopic management of laryngeal conditions. C02 laser was 
first described for the management of bilateral VFI by Eskew and Bailey in 1983 
48. Ossoff et al. were the first to report the clinical application of this technique 
achieving successful deccanulation in 10 of 11 adult patients with bilateral VFI 
49. Minimal dysphonia was noted after arytenoidectomy in these patients. Laser 
arytenoidectomy and cordectomy have proven to be excellent techniques in adults 
however they are not as equally effective in children 49-56. Ossoff noted a higher 
rate of late failures in children compared to adults because of increased formation 
of scar tissue and the smaller glottic diameter in children 50. It is difficult to 
achieve the proper balance between patency and voice issues in children where 
the overall size of the larynx is significantly smaller than in  the adult. Other 
endoscopic CO2 laser procedures such as vocal process resection, first described 
in children by Bigenzahn and Hoefler have shown promising results 53. Friedman 
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et al. have used the CO2 laser to resect a triangular portion of the posterior true 
and false vocal cord extending the endolaryngeal incision laterally to the level 
of the thyroid cartilage 54. The incision is made immediately anterior to the 
vocal process with approximately 1/4 to 1/3 of the posterior vocal cord removed 
allowing improved respiratory function with minimal change in voice quality, and 
no reported problems with aspiration.
Bower et al reviewed the surgical treatment results of 30 children with bilateral 
VFI 55. Decannulation was successful in 84 percent of the children after an 
external laryngeal approach compared with 56 percent of these undergoing 
laser arytenoidectomy. In a recent study by Hartnick et al 56 vocal cord 
lateralization procedures combined with a partial arytenoidectomy achieved the 
highest decannulation rate (17/24 or 71%) compared CO2 laser cordotomy or 
arytenoidectomy procedures.
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