
Introduction
Disphonia in the paediatric population is a constant challenge for the specialist, 
and its diagnosis and treatment depend upon proper and exhaustive evaluation 
of each individual case using the best possible tools. It is clear that there are not 
two equal cases, and it is also evident that in the daily practice of Otolaryngology, 
there are prejudices based more on tradition than in objective evaluation of every 
dysphonic patient, as it is the case of “vocal nodules”, one of the most frequently 
diagnoses entities, that deviates the attention far from the real situation that is 
affecting many patients.
The cornerstone of every diagnosis is a good clinical history. It is crucial to define 
the precise moment when the problem began. In clinical practice it is common to 
find children with several degrees of dysphonia that has been present for a long 
time, a problem that is not perceived in many occasions because parents get used 
to their child voice and only realize there is something wrong when the voice 
becomes worst, moment that they usually define as the beginning of the problem. 
The differentiation of the precise moment of the onset of symptoms is very 
important, since it is not the same facing a case of a patient that has had dysphonia 
for a long time, than a case of sudden onset of voice problems. In the first case, 
specifically in those children who have had a mild to moderate dysphonia since 
an early age, it is wise to consider the option of their larynx having structural 
problems of congenital origin such as sulcus vocalis, laryngeal webs, cysts, etc.
Diagnostic process
Dysphonia is not an indication to perform diagnostic procedures under general 
anaesthesia in any case, for several reasons. The first one, that dysphonia is the 
audible manifestation of an alteration of the vibratory process of the vocal folds, 
and for that reason, any exam with static vocal folds, as it is the case of direct 
laryngoscopy, offers no information about vibratory characteristics, which makes 
it impossible to understand the physiopathology of dysphonia. On the other 
hand, any procedure under general anaesthesia should essentially have a defined 
therapeutic purpose, so it is not necessary to take the risks of such a procedure 
with the only purpose of watching immobile vocal folds. 
Another important consideration is the fact that dysphonia, as the only symptom 
present, does not mean the necessity of immediate diagnosis under any 
circumstance. For that reason, if proper evaluation is not possible due to the child 
age or poor cooperation during the exam, it can be postponed until it is feasible to 
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obtain images that allow a detailed analysis of the vibratory pattern. 
Communication with parents, and with teachers when necessary, is fundamental to 
explain to them that there is no rush and it is wise to wait. It is not necessary either 
to refer undiagnosed children to voice therapy because the cause of the dysphonia 
is unknown and for obvious reasons results of any treatment are unpredictable.
The situation is completely different when dysphonia is associated with stridor, 
respiratory distress or swallowing problems. Under such circumstances the 
priority is to make a fast and precise diagnosis and to begin adequate management 
of the specific pathology of the superior aerodigestive tract.
Available Methods
Indirect laryngoscopy
Although technological advances allow us to obtain thousands of images of a very 
short duration event, indirect laryngoscopy is still indispensable in evaluation 
of every dysphonia. Although it is true that from the functional point of view, 
specifically regarding vibration, it does not allow to evaluate absolutely nothing, 
it is useful to evaluate colour and size of structures, and without a doubt,  must be 
the first step in the assessment of every dysphonia, as part of a complete head and 
neck routine examination.
Flexible fiberoptic examination
This kind of evaluation is certainly popular amongst the medical community, 
specially because it is easily performed, but from a practical point of view it does 
not offer important information, and on the contrary, due to the technology used 
on the lens system to allow a wide view field, it can produce image distortion, 
which undoubtedly is a negative factor in dysphonia evaluation, because of the 
importance of small detail analysis, which can not be observed with this system. 
Flexible fiber is certainly useful in general evaluation of the superior aerodigestive 
tract, since all the structures are seen and problems like vocal fold paralysis or 
stenosis of the airway can be detected.
Systems for evaluation of vibratory activity
Without a doubt, the higher the precision in the observation process, the closer 
we can get to an appropriate diagnosis. As it was mentioned earlier, dysphonia is 
the audible manifestation of a vibratory alteration, and for that reason it is ideal 
to have the possibility of evaluating such vibratory activity under conditions that 
permit a detailed analysis of it.
There are three systems currently in the market that make easier the observation 
process by means of the use of rigid endoscopes: stroboscopic camera, high 
speed digital video and videokymography. This kind of endoscopes cause more 
discomfort to the little patients, but they offer a highly superior image than that 
obtained with flexible scopes without   causing image distortion.
When the endoscope bothers the patient and it is not possible to complete the 
examination, the best strategy is not to insist, but to schedule a new appointment 
as many times as necessary so the child gets used to the procedure. In most cases 
the problem is solved in two or three visits and children collaborate very well.



89 VI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY�

Stroboscopic camera
This system is based on coordination of a video camera diaphragm’s obturation 
speed with the frequency of vibration, which makes it easy to obtain images to 
observe the movement of the vocal folds in slow motion; this is not real time 
but an illusion of movement. In the price scale of examination systems this is 
the cheapest. If the use of these instruments could be generalized, the diagnostic 
workup on a daily basis would be easier.
Laryngostroboscopy
This is not a new system. The first attempts with stroboscopic light took place in 
Europe in the mid nineteen century, even earlier than the use of laryngeal mirrors. 
Obviously technical difficulties caused by the lack of electric light and adequate 
observation systems, did not allow the development of this technology until the 
middle of the twentieth century.
Stroboscopy is currently the most used method in the world, and it has permitted 
higher precision in determining the state of the vocal folds and their functioning 
during voice production. The principle is simple: emission of an intermittent light 
beam triggered by vocal fold vibration. The signal is received by a microphone 
that can be placed on the patient’s neck (over the larynx), or mounted on the 
endoscope. This information is sent to a light source that emits a beam at the same 
frequency of vibration. The examiner has the possibility to slightly change the 
frequency of beam’s emission so it does not coincide exactly with the frequency 
of vibration, making it possible to illuminate a different moment of the vibratory 
cycle every time the light is produced (in case they coincide perfectly, a frozen 
image is obtained because the same point of the vibratory cycle is illuminated 
every time). In this case we obtain again an illusion of movement, since current 
video systems record an average of 33 frames per second. When reproducing 
images, movement is perceived because this speed is beyond the capacity of the 
human eye (four movements per second) to see consecutive movements. A small 
difference between one image and the immediately previous one is perceived as 
movement by the visual system.  
There are a series of standardized parameters for image analysis so minimal 
alterations of some aspects of vibration can be detected, and this way it is 
possible to elucidate the reasons why the voice is altered, and besides, it facilitates 
therapeutic decision making based on objective criteria.
High speed digital video
Technological advances offer the possibility of assessing vocal fold vibration in 
real time. We see the movement as it happens, with every detail. This is possible 
thanks to the use of video cameras that permit the recording of four thousand 
frames per second (HreS ENDOCAM 5562 from Richard Wolf), with immense 
advantages over all other previously described systems, for obvious reasons. 
Rigid endoscopes are used to obtain the images, and software programs facilitate 
reproduction and meticulous analysis of vibratory activity. With a very short 
recording time (2 seconds) a big amount of information is obtained due to the fact 
that all events that took place are registered.
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Another difference with the previous systems is that in this case it is not possible 
to associate image and sound; sound is recorded on a different file. Additionally, 
the system produces graphics of the vibratory cycle, offering the possibility to the 
examiner of understanding better the alterations. 
Videokymography
Kymography is not a new concept either. In fact it has been used since the end of 
the nineteen century. The word Kyma means wave in Greek; initially its purpose 
was to make a graphic register of the movement of some organs, for instance the 
hearth, by means of  fluoroscopy examinations in which obtained images were 
used to draw on them and get graphics for analysis.
When using this method in laryngology with computer systems, any segment of 
the vocal folds is chosen and its vibratory behaviour is analyzed by decomposing 
the take in up to eight thousand continuous images, so every little detail can be 
detected. In the entire length pf the vocal folds vibration should be the same. 
Videokymography makes it easy to detect minimal differences that may explain 
the cause of dysphonia.
The possibility of making high precision assessments means that a change in 
concepts is necessary; we are used to diagnostic terms such as “vocal nodules”, 
or vocal abuse as a cause of dysphonia. Commonly, when a child is seen making 
effort to produce voice, without thinking in any other possibilities, almost 
immediately effort is blamed as the cause of the voice problem, but the real 
situation is entirely the opposite: there is a structural problem of the vocal folds, 
and its impact on their vibratory capacity is so big that the child must make effort 
to produce an acceptable voice with a structure that is not working properly. 
The level of detail that we can have nowadays on the state and function of the 
vocal fold  structure  leads us to  make a very precise diagnosis in order to define 
the specific treatment that every patient requires. This way less therapeutic 
mistakes are made and neither time, nor money is spent on often unnecessary 
treatments.
Most frequent alterations 
Disphonia has many causes, and for that reason a meticulous approach to the 
specific problem of each individual is imperative.
Vocal fold paralysis
Causes: Trauma, CNS diseases (Hipotonia, Mobius syndrome, congenital 
multiplex arthrogriposis,  Arnold-Chiari).
Clinical manifestations: In bilateral palsy, bifasic stridor, respiratory distress. In 
unilateral palsy, aspiration, weak voice.
Diagnosis: Videolaringoscopy. The method is chosen depending on age and 
conditions of the patient.  Flexible fiberoptic, rigid or direct laryngoscopy can 
be used. Direct laryngoscopy is preferred in cases of airway problems; it allows 
the definition of the state of the organs, and facilitates onsite correction of the 
problem.
Prognosis: Those caused by trauma at birth usually improve with time. Nowadays 
instrumented births are not common, so incidence is low. Cases of endocranial 
hypertension improve after ventriculo-peritoneal shunt is performed.
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In any case, it is important to remember that, as long as it is possible, irreversible 
surgical procedures should be avoided, and conservative management should be 
tried in cases in which it does not mean risk for the life of the patient.
Laringeal webs
Depending on their size and location they may produce weak voice or aphonia, 
and may be associated with different degrees of respiratory distress. Anterior 
microwebs are commonly encountered, and they, in general, produce no important 
functional alterations. In cases o thick glottic webs (anterior third only) the antero-
posterior tension of the free edge of the vocal folds is lost; this causes a bulk on 
the free edge at the level of the middle third that is often misjudged and interpreted 
as vocal nodules.
From a practical point of view, unless the web is so large that the voice quality is 
really bad or it causes respiratory distress, in general, nothing should be done apart 
from observation of the changes while the child grows.
It is of vital to remember that a weak voice may be the manifestation of a mild to 
moderate stenosis of the airway due to the reduction of subglottic pressure, since 
a good voice intensity depends on two prerequisites: complete glottic closure and 
adequate subglottic pressure.
Cysts
There may be several kinds of cysts in the larynx, some congenital, with different 
degrees of structural compromise, and some acquired, that are essentially mucous 
retention cysts.
Subepithelial cystic lesions are often encountered, unique or multiple, with 
different sizes and location. Diagnosis is not easy sometimes because not all 
cysts are evident and some of them are only identified in the surgical field. It is 
clear that the only therapeutic possibility is surgery; on the other hand, even after 
adequate phonosurgical treatment these lesions may reappear. 
Sulcus vocalis
Sulcus vocalis and all of its variations are very common alterations of the vocal 
folds, with different degrees of compromise, be it epithelial only or accompanied 
by subepithelial damage and fibrosis. Clinical manifestations vary depending 
on the gravity of the problem. Normally there is a history of mild to moderate 
hoarseness that started at an early age. In males it is common that when reaching 
puberty they present problems with voice change whenever there are sulcus 
that compromise the structure in an important manner. These types of lesions 
are stiff and produce higher frequencies, which is the reason why a high pitch 
voice may persist in spite of appropriate development of all secondary sexual 
characteristics.  
If the problem is diagnosed before puberty, independent of gravity, it is wise to 
wait for the child to complete growth in order to establish the real impact that 
it is causing on the vibratory activity. In good number of cases, persistence of a 
poor quality voice, inadequate for the age and gender of the individual, poses the 
need for surgical treatment to solve the problem, which requires a well trained 
surgeon because sometimes the problem is complex, and may take more than one 
microendoscopic surgical remodelling procedure.
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Gastric reflux and laryngeal disease
Currently there is no doubt about the impact of gastric or esophageal reflux in 
the larynx. Reflux can be the main cause of a dysphonia, or it may worsen pre 
existent conditions of the larynx. Swelling of the vocal folds as a consequence 
of reflux makes it easy to be confused regarding the diagnosis since shape and 
size of the vocal folds may be altered and those changes can be interpreted as 
specific lesions, as it happens with “vocal nodules” or apparent cystic lesions that 
disappear after adequate reflux treatment.
Whenever there is an anatomical problem of the vocal folds, it is better to wait 
before making decisions regarding surgery; if there is reflux, it would not be 
wise to operate on a swollen larynx, and, on the other hand, it is imperative to 
observe the larynx once the inflammatory process has been controlled, in order 
to determine the real conditions of the vocal folds, so the decisions that are made 
are based on objective criteria. If specific anatomical problems coexist with reflux 
laryngitis, it is the duty of the physician to inform the patient, if he or she has 
enough age to understand, and parents, that the voice may not improve enough 
just with reflux treatment.
Finally, in the pediatric population, more severe problems of the laryngeal function 
can be seen often, such as laryngospasm or paradoxical vocal fold movement, 
which may produce different degrees of airway obstruction.
Vocal nodules
The term “nodules” is one of the most used in diagnosis of voice disorders, 
and their presence is frequently associated with vocal abuse. There are several 
drawbacks related to nodules: First, initial descriptions during the fifth decade 
of the twentieth century were made when the diagnostic methods available were 
very limited. Second, it is not possible nowadays to accept that there are specific 
histologic changes that entitle physicians to say, without a doubt, that the problem 
is a nodule. This type of changes may be present under many different conditions, 
and are not specific of any lesion. Furthermore, the diagnosis should not be based 
exclusively on the histopathologic report, but on clinical manifestations and the 
impact on function, which is the most important topic. Whenever problems of 
this sort are encountered, it is better to name them epithelial lesions, describing 
anatomical changes and the problems caused to vibratory activity, making the best 
effort to find a well defined cause of the problem.  
Other lesions
There may be many types of lesions in the larynx (vascular, muscular, glandular, 
epithelial, etc), due to the immense variety of cell types present there, which 
favours the  growth of  new formations that can produce dysphonia as the 
first symptom, or as an associated symptom to other problems. There are also 
malformations such as fibrous bands or mucosal bridges, which sometimes are 
difficult to be diagnosed. Recurrent laryngeal papillomatosis, a relatively frequent 
disease, produces, not only airway obstruction and dysphonia, but, in cases in 
which the disease is finally controlled, many times undesirable scarring is present 
as a consequence of multiple surgical interventions that are necessary. This causes 
several degrees of dysphonia that may require reconstructive phonosurgical 
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procedures to improve voice quality.     
Another group is the one of voice problems associated with neurological disease. 
Although uncommon in children, must be taken into consideration; management 
is complex and frustrating since clinical advancement is not always satisfactory.
Functional alterations
Children are seen occasionally with severe dysphonias of functional origin, with 
weak, breathy voices, or even aphonia. Usually they are patients with complex 
familiar situations. It is easy to recognize these cases by asking the patient to 
cough or clear the throat; under such circumstances, an adequate glottic closure 
is perceived and the real voice of the patient is heard; these two activities are 
possible because of vocal fold adduction while air passes through the glottis. 
Obviously a functional endoscopic evaluation must be made to make sure that 
there is no other cause for the problem. Psychologic counselling if often needed 
in this kind of patients.  
Conclusions
Since dysphonia is simply the result of an abnormal vibratory behaviour, the 
diagnostic process must be directed to look for specific structural alterations, 
with the aid of observation systems, in order to define their gravity and decide 
the type of treatment that is more convenient, depending on the individual needs. 
It is a moral obligation of the treating physician to study exhaustively every case 
of dysphonia and to try to elucidate the mechanisms involved in the origin of the 
problem, in order to offer to every patient the best possibilities of recovery. 
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