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Paediatric Otolaryngologists are often asked to help assess and treat a child’s
swallowing problems.
Swallowing is a highly complex biomechanical function dependent on structural integrity and mature developed neuronal reflex and control of the oral, pharyngeal and oesophageal muscles. Safe swallowing is also dependent on protective
sensorimotor reflexes around a patent airway.
Swallowing can be disordered as a result of malformations, central nervous
system control, congenital or acquired infection, cardiovascular or respiratory
compromise, prematurity, physiological or behavioural factors or a combination
of these. In addition paediatric swallowing assessment and management requires
consideration of other health issues, parent-child interaction and assessment
child’s environment.
The multifactorial aetiology of swallowing disorders mandates an interdisciplinary team for diagnosis and management of these problems. Members of this
team may include those listed in Table 1.
Table 1. Causes of swallowing disorders in children
Anatomic

Genetic

Neurologic
Malformations of
the brain/spinal cord
Foetal alcohol
syndrome
Hypoxic Ischaemic
brain damage

Cleft lip and palate

Trisomy 21 or 18

Tongue
malformations

Mobius syndrome

Micro/retrognathia

Apert syndrome

Choanal atresia

Prader-Willi syndrome Premature delivery

Tracheoesophageal
fistula

Beckwith-Wiedermann
Tumours
Syndrome

Stenosis/atresia
Cri du chat syndrome
oesophagus or larynx
Treacher Collins
syndrome
22q11 micro-deletion
Cornelia de Lange
syndrome
Arnold Chiari
malformation
Modified from Arens et al

Drugs
Eosinophilic
oesophagitis
Long-term immune
deficiency
Long term tube
feeding
Upper airway
obstruction

Infections

Tracheostomy

Kernicterus

Long-term
ventilation/intubation

Degenerative brain
disease
Metabolic
encephalopathia
Diseases of CNS
Myasthenia gravis

3

Others

Intra uterine growth
delay
Failure to thrive
Gastro oesophageal
reflux
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Other health professionals that have a close link with the team include the
gastroenterologist, psychologist, lactation consultant, child health nurse, GP, occupational therapist and immunologist (Table 2).
Table 2. Interdisciplinary team for diagnosis and management of swallowing disorders

Speech language Therapist
Otolaryngologist
Neurologist
Dental/Oromaxillofacial
Paediatrician
Teacher
Dietician

Feeding disorder vs Swallowing disorder
It is important to differentiate between a feeding and a swallowing disorder. A feeding disorder is a problem associated with eating activities that may
or may not be associated with a swallowing disorder. It may include a child who
has difficulty picking up their food, a child with rigid food preferences or one
that is disruptive during mealtimes. An oral aversion disorder is a form of feeding disorder. A swallowing disorder however is related to the phases broadly
divided into four phases as shown in Table 3.
Timing and co-ordination problems between these phases may result in
aspiration or risk to a child’s airway.
Table 3. Swallowing phases1
Phase

Function

Duration

Control

Oral preparatory phase

Intake, mastication, saliva, bolus,
closure of the mouth

Variable

Voluntary

Oral transportation phase

Transportation of the bolus to the
posterior oral cavity

<1s

Voluntary

Pharyngeal phase

Triggering of the swallowing reflex

<1s

Reflex

Oesophageal phase

Transportation of the bolus through
the oesophagus by peristaltic waves

4-40s

Reflex

Feeding, screening and clinical examination of swallowing in children
A multidisciplinary team is necessary to investigate and treat patients with
complex swallowing disorders.
At our institution caregivers complete a Feeding and Mealtime questionnaire.
The patient’s weights are plotted on a growth chart with comparative percentiles.
A detailed history of perinatal and early feeding history will follow, supplemented by the completed clinical questionnaire.
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Assessment should determine the phase of swallow which is of greatest concern. This requires a systematic approach to each phase asking questions relevant
to the phase. For example, for the “Oral Phase” – assessment of dentition, mouth
closure, chewing habits and drooling. Each phase of swallow should be explored
for clues of possible dysfunction.
If feasible, a Fibreoptic Endoscopic Evaluation of Swallow should be conducted. This involves the child being appropriately positioned and secured. Using
a fibreoptic endoscope to visualise the supraglottic and glottis structures during
a swallow, this can provide a detailed view of the structural abnormalities (with
greater detail than what would be seen on a Video Fluoroscopic Swallow Examination). In addition it can provide feedback for the utility of compensatory exercises introduced by the Speech Therapist.
Children may also undergo a video fluoroscopic swallow (VFSS) examination. This provides an overall view of the phases of swallowing. This is assessed
and scored by the Speech pathologist and Radiologist. This test can be useful to
determine the phase of swallow that is most concerning. It can also indicate the
extent and level of aspiration which can allow for the Speech pathologist to made
recommendations about safe consistencies for oral intake. It is important to acknowledge that VFSS and its findings do not entirely rule out aspiration. The investigation in isolation cannot illustrate the impact of the swallowing problem on
the child or predict the progression or timing of resolution.
From these investigations it is important to make an assessment of the child’s
safety to swallow. If all textures are consistently aspirated the parents need to be
counselled that the child is not safe to swallow and an alternative route (most commonly a nasogastric tube) needs to be introduced.
One of the most useful and universally used tools in grading a Video Fluoroscopic Swallow Examination is Rosenbek’s Penetration Aspiration Scales (Table 4)
as they relate closely to the definitions presented below.
Table 4. Video Fluoroscopic Swallow Examination is Rosenbek’s Penetration Aspiration Scales2
1 Material does not enter the airway
2 Material enters the airway, remains above the vocal folds and is ejected from the airway
3 Material enters the airway, remains above the vocal folds and is not ejected from the airway
4 Material enters the airway, contacts the vocal folds and is ejected from the airway
5 Material enters the airway, passes below the vocal folds and is not ejected from the airway
6

Material enters the airway, passes below the vocal folds and is ejected into the larynx or
out of the airway

7

Material enters the airway, passes below the vocal folds and is not ejected from the
trachea despite effort

8 Material enters the airway, passes below the vocal folds and no effort is made to eject
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Penetration Aspiration Scales
Definitions
Penetration: When material enters the supraglottic larynx above the vocal
folds. It is usually identified on Video Fluoroscopic swallow and is an indicator of
high risk for aspiration
Aspiration: The entry of any material below the level of the vocal folds into
the trachea.
Silent Aspiration: The entry of material into the trachea without any effort
to expel (cough or choke) or signs of problems. This is the most concerning as
parents may not know that their child is at high risk of soiling the airway.
Origin of paediatric dysphagia
The multiple aetiologies of swallowing disorders are too broad to cover in
this paper but a good tabular summary is presented: 3
In this chapter we will focus on the common and important aetiologies affecting infants and children:
The common causes
Infant
During the first 12 months of life there are specific orofacial motor functions
that develop. These milestones are required for a coordinated safe swallow. The
most common reason for infant dysphagia is laryngomalacia (Figure 1).
Laryngomalacia is the most common congenital anomaly of the larynx4.
These patients typically present with inspiratory stridor which starts in the first
weeks of life and may progress for several months. Symptoms may be present up
to 2 years of age. Examination findings consistent with laryngomalacia include
collapse of supraglottic tissues on inspiration causing stridor and varying levels of
airway obstruction. Common findings include shortened aryepiglottic folds, omega shaped epiglottis, prolapse of the epiglottis and arytenoid mucosal prolapse.

Figure 1. The typical appearance of laryngomalacia with short aryepiglottic folds and tall arytenoids. Probe indicates the child does not have a laryngeal cleft.
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These patients have problems co-ordinating breathing and swallowing. A
recent study5 shows over 50% of patients with laryngomalacia have symptoms
of dysphagia on initial presentation. More than 75% of patients had at least one
abnormal pre-treatment swallow assessment.
Treatment is dependent on the severity of symptoms. In mild to moderate
severity, advice on positioning and feeding is helpful. Medical management including proton pump inhibitors may also aid symptoms. In patients with moderate
to severe laryngomalacia, supraglottoplasty should be considered.
Child
One of the most common causes of dysphagia in a child encountered by
an ENT surgeon is adenotonsillar hypertrophy (Figure 2). Large tonsils are
thought to obstruct the passage of the bolus as it moves through the oropharynx.
In addition enlarged adenoids may impair breathing during the oral phase of swallow when the mouth is closed. Thus the co-ordination between breathing and
swallowing is impaired.

Figure 2: Enlarged tonsils causing meat dysphagia pre and post tonsillectomy

Clayburgh et al6 demonstrated in a study that swallowing quality of life
scores improved significantly after tonsillectomy in a cohort of patients with
dysphagia (SWAL-QOL mean 58.4 pre to 82.4 post). Within this group significantly more patients could tolerate a regular diet and they had a significantly
increased weight percentile for age.
Interestingly the control cohort – who had tonsillectomy for other indications – also had a significant improvement in swallowing quality of life scores too
(SWAL-QOL mean 80.8 pre to 91.7 post). There was also a significant increase in
the number of patients tolerating a regular diet and increased weight percentile for
age. This indicates that dysphagia may be prevalent in patients with adenotonsillar hypertrophy – even when this is not the primary problem.
Adenotonsillectomy results in a significant improvement in dysphagia
in a large number of patients with dysphagia secondary to adenotonsillar
hypertrophy. However the complex nature of swallowing means that not all patients will experience a complete resolution of symptoms and in this case further
investigation is indicated.
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The important causes
Syndromic/congenital
Cleft palate
Commonly children with cleft palates will have difficulty maintain sucking pressures during swallowing. However patients with isolated cleft palates
rarely have problems with the upper airways and the remainder of their swallowing phases are usually normal. Therefore once milk enters the oropharynx
the swallow is normally safe and successful.
Treatment: Most strategies for cleft palate babies are used to overcome the
negative pressures developed during sucking. These include:
Haberman nipple
Squeezing a soft bottle to help with the flow of milk
The use of specialist feeding teams monitoring and assisting with feeding
In patients with a cleft palate and associated anomalies or syndromes the
feeding difficulties are often compounded with respiratory difficulties. These
should be recognised and addressed at an early stage.
Macroglossia
Enlargement of the tongue can cause functional issues with swallowing. The
oral phase of swallow is affected. Mastication, oral closure and movement of the
food bolus may be affected leading to dis-coordinate transition of the food bolus
into the oropharyngeal phase. Airway may also be compromised because of glossoptosis further compromising swallow. Causes include vascular malformation,
Beckwith Wiederman syndrome and Trisomy 21 (relative macroglossia).
Treatment: Speech and Swallow Therapy is required for these children to
optimise their swallow function. Sometimes, however tongue reduction surgery
to the anterior or posterior tongue will be required (Figure 3).

Figure 3. Photo showing anterior tongue reduction. The middle third of the tongue will be removed and the two lateral flaps sutured together.

Sialorrhoea
A significant health issue in children with neurological impairment, is excessive drooling. This can be divided into anterior and posterior drooling – that
is the unintentional loss of saliva from the mouth due to malfunction of the oral
phase or posterior drooling which occurs when the saliva spills over the tongue
into the faucial isthmus7. In a neurologically impaired child chronic salivary aspiration is a major cause of morbidity as these patient develop frequent lower
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respiratory tract infections. These chronic infections can then lead to bronchiectasis and worsening pulmonary function. In addition, these infections result in
prolonged admission to hospital and reduction in quality of life.
Treatment: Treatment can be divided into conservative, pharmacological
and surgical. Conservative treatments include behavioural modifications and dental devices.
Anticholinergics can be helpful for the reduction in salivary flow as they
block the muscarinic receptors. Options include glycopyrrolate bromide or hyoscine bromide patches.
A Cochrane review supports the option of Botulinum toxin injection into the
salivary glands8. Rarely there can be deterioration in swallow after this procedure
with one proposed mechanism for this being the extravasation of the toxin into the
pharyngeal muscles or pharyngeal plexus.
For patients with refractory drooling surgical options will be discussed. Surgical management includes submandibular gland excision, submandibular duct
ligation and parotid duct ligation. Other options include tracheostomy and laryngotracheal separation.
A study of twelve patients over seven years showed that bilateral submandibular gland excision and bilateral parotid duct ligation was effective in reducing
the number of admissions with aspiration pneumonia in neurologically impaired
children leading to an increased quality of life for theses patients9.
Airway
Limitation of airway secondary to obstruction is likely to cause significant
symptoms of dysphagia. This is because the suck- breathe- swallow reflex is disordered. In addition infants and children will expend much more energy through
increased work of breathing can result in failure to thrive. Thus it is important to
assess the patency of the airway in an infant or child with dysphagia and increased
work of breathing.
Unilateral Vocal fold paresis
The most common cause of unilateral vocal cord paresis in children is cardiac surgery. Most commonly this will be identified as the child having a breathy
cry after surgery.
Treatment: Commonly infants and children will compensate adequately and
appropriately. It is important that the paralysis is identified and a swallowing assessment is performed by the Multidisciplinary team. Occasionally a child may
require surgery for a weak voice or poor swallow. This may be an injection laryngoplasty, thyroplasty or nerve reinnervation.
Type I Laryngeal cleft
This is a congenital laryngeal malformation resulting in a defect in the posterior portion of the larynx. Type I clefts may occur in otherwise normally developing children who present with non-specific symptoms – typically coughing
and gagging on thin fluids, “wet” sounding voice, chronic cough, recurrent lower
respiratory infections and noisy breathing.
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Treatment: Conservative treatment with thickened feeds (and assessment of this
on FEES or VFSS). Reflux disease may be controlled with proton pump inhibitors.
Surgical options include:

,QMHFWLRQLQWKHLQWHUDU\WHQRLGGHIHFWZLWKDILOOHU FDOFLXPK\GUR[\DSDWLWH
hyaluoronic acid and gelfoam have been used). The advantage of this is it is
a quick simple procedure that will give information on symptom control. The
disadvantage is that it is likely to be temporary.

(QGRVFRSLFVXWXUHUHSDLU7KLVLVDORQJHUPRUHFRPSOH[SURFHGXUHEXWLWKDV
better long term success.
Tracheal and Oesophageal
Oesophageal and tracheal diseases are a factor in dysphagia for a reasonable
number of patients. Although severe cases are primarily managed by gastroenterologists and paediatric surgeons the diagnosis of reflux disease and eosinophilic oesophagitis is often made by paediatric otolaryngologists. Motility problems
may also be diagnosed during the evaluation of swallow. Rare conditions such as
H-Type tracheoesophageal fistulae can cause chronic aspiration symptoms and
cough. Diagnosis can be suspected on contrast swallows but is confirmed on tracheoscopy and require surgical treatment.
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