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ABSTRACT: 

BACKGROUND: The diagnosis of vertigo syndromes in childhood is 

considered a difficult challenge. A correct diagnosis, however, makes successful 

therapy possible, prevents unnecessary investigations and alleviates the worries 

of parents (Jahn, 0229). 

 

OBJECTIVE: To develop an Arabic paediatric dizziness inventory 

questionnaire for the parents of dizzy children to address the balance complaints 

of children by the information gathered from it.  

 

METHODS: The study group included 02 children suffering from dizziness, 

aged 6-20 years, who were compared to a control group of 22 healthy children 

not complaining of dizziness, well matched to the cases with regard to the age 

and gender. An interview with all parents was done, using our Arabic dizziness 

questionnaire, which we have carefully designed to include a thorough 

evaluation of the different systems involved in balance control. Our scoring 

system was used for balance assessment of their children. Results of referral to 

different clinics including vestibular were used to measure the relative validity 

of the questionnaire. 

 

RESULTS: The questionnaire was able to categorize the causes of dizziness 

into categories which matched the diagnosis on referral in 22/02 (%27) of cases. 

Its sensitivity in diagnosing vestibular category was ..8.87. It also gave a 

matched specific diagnosis for the cause of dizziness in 22/02 (22%) of cases. 

The statistically non-significant differences between the cases and the controls 

with regard the past medical history and family histories were not surprising, 

due to small number of cases included in each of the different categories and due 

to the diversity of causes of the vertigo. So the scoring was applied to the present 

history alone, but relevant data in the past medical history and family history 

was taken into consideration and added to the diagnosis.  

 

CONCLUSION: The questionnaire and its scoring system are comprehensive 

enough to collect all the information needed to address the balance problem in 

children and could direct us towards the necessary investigations to confirm the 

diagnosis. It is a reliable and valid measure. Its overall sensitivity is %27. 

 

Keywords: Arabic, children, dizziness, inventory, questionnaire, vertigo. 
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Chapter 1: Balance Disorders In Children 

Balance, as a sense, requires the integration, within the central nervous system, 

of sensory input from the vestibular hair cells of the inner ear, vision and 

proprioception, this information, when compared with previous learnt experiences, 

allow one to sense position and movement in space. Pathology affecting function in 

any of these three senses (vestibular, vision and proprioception), their central 

pathways and associated neural connections can lead to balance disturbance. In 

addition, balance, as a motor function, requires an intact peripheral nervous system 

and musculoskeletal system, whilst an upright posture is also dependant on the 

function of the cardiovascular system and the autonomic nervous system as well as the 

integrity of other homeostatic processes. The range and complexity of difficulties that 

can give rise to disorders of balance are considerable, and the clinician need a careful 

and logical approach in order to reach accurate diagnosis and thus to determine 

optimal management (Harrop-Griffiths, 9002).  

 

 

Figure (1): Mechanism of balance in children (Luxon et al., 9002) 
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The vestibular system is anatomically developed and functionally responsive by 

birth, although vestibular responses can be variable.VOR responses in neonates 42 to 

041 hours old are poor, but normalize by 4 months of age and mature further in the 

first 4 years of life. Optokinetic nystagmus is present in some neonates, but is usually 

not evident to a rotating drum until 3 to 6 months of age. Smooth pursuit should be 

normal in healthy children by the age of 5 years. Caloric responses have been 

successfully obtained in normal children as young as 0 year of age in several studies 

(Fife et al., 9000) 

 

Dizziness is a lay term used to describe many different sensations, including 

unsteadiness, imbalance, clumsiness, light-headedness and vertigo. However, vertigo 

is a medical term referring to an illusion of movement, which may be subjective 

(personal perception of motion) or objective (observation of motion of the 

environment), and is characteristically associated with disorders of the vestibular 

system. Young children are often unable to describe these different perceptions, and 

thus any complaint of dizziness, instability or vertigo should be considered in the 

broad context of the “dizzy child” for diagnostic purposes (Luxon et al., 9002). 

 

Episodic vertigo and dizziness are not frequent symptoms in children and have 

been studied less extensively than in the adult population. However, if vertigo is 

present various peripheral and central vestibular syndromes may be implicated and 

exhaustive clinical and laboratory work-up is needed to obtain diagnosis. Vertigo in 

children differs from that in adults, because of three main reasons. Firstly, vestibular 

disorders are often ignored in children, because vertiginous manifestations are usually 

attributed to lack of coordination or behavioural problems. Secondly, as children often 

lack the communication ability to describe accurately their symptoms, diagnosis is 

based less in history and much more in clinical examination and laboratory 

investigations. Finally, although most diseases that cause vertigo in adulthood occur in 
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childhood as well, their frequency may be different, depending on the age of the 

patient. A typical example is benign paroxysmal positional vertigo (BPPV), which is 

the most common peripheral vestibular disorder in adults, but occurs rarely in 

children. On the other hand, common diseases causing vertigo in children may be 

unique in this population, such as benign paroxysmal vertigo (BPV) of childhood 

(Balatsouras et al., 9002). 

 

A problem further complicating the study of vertigo in children is the presence 

of different results from various reports, depending on whether they originate from 

paediatric, otolaryngology or neurological departments. Finally,  it should be noted 

that various ophthalmologic abnormalities can appear and become symptomatic in 

children because of the continuing development of the visual system during the first 

decade of life. Thus, ocular disorders can be responsible for the manifestation of 

vertigo, instability or dizziness and a complete ophthalmologic examination should be 

performed, especially in children with normal neurologic and vestibular examinations 

(Balatsouras et al., 9002). 

 

Disorders of balance can lead to significant morbidity in children. Delayed 

locomotor development in infants can adversely affect learning by reducing acess to 

play materials and exploration. The ability to walk with ease opens up an exciting 

world of opportunity and discovery denied to the child who is still learning to sit. For 

school –age children delay in locomotor skills and poor postural coordination affect 

social integration and feeling of self-esteem. Episodic vertigo leads to time off school, 

with inevitable consequences. For academic attainment and social integration, and in 

addition can lead to anxiety and panic (Harrop-Griffiths, 9002). 
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 Prevalence of dizziness in children: 

 

The population-based prevalence of vertigo and dizziness among school 

children has been reported to be 051. In the literature, vertigo in children has received 

much less attention than vertigo occurring in adults. Even among otologists and child 

neurologists, the key clinicians providing appropriate diagnosis and treatment for 

vertiginous children, the differential diagnosis is not well established. The clinical 

picture of vertigo in children deviates from vertigo in adults, since young children do 

adapt very well to vertigo and dizziness and compensate a vestibular deficit quicker 

than adults (Niemensivu et al., 9002). 

 

Pathology in many different systems may give rise to dizziness, ranging from 

self-limiting inner ear disorders to life-threatening neurological disease. The 

Prevalence of different conditions depends on the population studied: otolaryngology 

clinics report a predominance of otological causes, while paediatric neurology clinics 

report a higher incidence of neurological pathology (Luxon et al .,9002). 

Nonetheless, certain conditions occur frequently in all studies; specifically, migraine-

associated vertigo, otitis-media-related dizziness, benign paroxysmal vertigo, trauma 

and vestibular neuritis together account for more than half of children with dizziness 

(Niemensivu et al., 9002). 
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Table 1: Prevalence of most common causes of vertigo in selected studies 

Study 

Bower 

and 

Cotton, 

1221 

Blayney  

and 

Colman, 

1221 

D'Agostino 

et al., 1222 

Choung 

et al.,   

9002 

Weisleder 

and Fife, 

9001 

Ravid et 

al., 9002 

Number of 

children 
21 92 929 11 21 29 

Clinic ENT ENT ENT* ENT Neurology Neurology 

Peripheral causes 

Otitis media 91 % 12 % *    

BPVoC 11 % 12 % 91 % 91 % 12 % 12 % 

Vestibular 

neuronitis  
29  19 99  119 

Menière's 

disease 
29   19 29  

Endolymphatic 

hydrops 
   19   

Perilymphatic 

fistula 
 19 19    

Sudden hearing 

loss 
    29  

BPPV    19   

Labyrinthitis 29 119 129    

Peripheral total 119 199 119 229 929 209 

Central causes 

MAD 199 29 19 219 219 229 

Head trauma 29 19 209 29  29 

Epilepsy  19 29 99  29 

Infection (CNS)       

Demyelinating 

disease  
  99    

Central origin 

lesions 
29 19 29 99   

Central total 919 129 129 199 219 119 

Other       

Psychic     109 129 

Unknown 199 209 29 129 129  

Familial ataxia  29    29  

Orthostatic 

hypotension 
     29 

Others total 119 209 29 129 299 999 

BPVoC, Benign paroxysmal vertigo of childhood  

MAD, Migraine-associated dizziness 

CNS, Central nervous system 

ENT, Ear, nose, and throat 

* Children with abnormal eardrums or tympanograms were excluded 
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 Causes of dizziness in children 

 

A) Otologic: 

 

I. Congenital disorders: 

 
Some genetic disorders are associated with vertigo. These include Pendred 

syndrome (PDS), Usher syndrome subtypes I and III, and coagulation factor C 

homology (COCH) gene mutations (Niemensivu et al., 9002) 

 

 Syndromic hearing loss and vestibular dysfunction: 

a- Usher syndrome: 

The Usher syndrome is an autosomal recessive disorder characterized by SNHL 

and retinitis pigmentosa. This syndrome is both clinically and genetically 

heterogeneous. Based on phenotypic variation, patients with Usher can be separated 

into three main types. In types I and III, patients have vestibular problems in addition 

to SNHL and retinitis pigmentosa. In type II, the vestibular function is intact 

(Kimberling, 9001). 

 

b- Pendred syndrome: 

PDS is an autosomal recessive condition characterized by bilateral 

sensorineural, and severe to profound hearing loss and by goitre with or without 

hypothyroidism. The gene mutated in PDS is located on chromosome 7 and encodes 

the pendrin protein. This mutated gene is mainly expressed in the thyroid gland, 

kidney, and inner ear. The PDS phenotype is highly variable regarding hearing loss 

and thyroid problems within a family. Environmental or other genetic factors therefore 

have an impact on the PDS phenotype (Napiontek et al., 9001). 
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Morphological anomalies of the inner ear, such as enlarged vestibular aqueduct 

(EVA), encountered in 051 of patients with PDS and in Mondini dysplasia may be 

caused by a mutation in the PDS gene that encodes the trans membrane protein 

Pendrin. The POU Domain, class3, transcription factor 2 (POU3F2) gene mutations, 

often causing the clinical signs of stapes fixation and gushers, may also manifest in 

abnormal vestibular signs and cause vertigo(Niemensivu et al .,9002) 

 

c- Enlarged vestibular Aqueduct syndrome: 
 

The vestibular aqueduct is a J-shaped bony canal that extends from the medial 

wall of the vestibule to the posterior surface of the petrous temporal bone. It is 

normally < 0.5 mm in diameter when measured at the midpoint of the long limb of the 

“J”. When enlarged, it is associated with fluctuating or progressive SNHL and 

vestibular symptoms. The latter are reported in less than one-third of cases and range 

from episodic vertigo to incoordination and imbalance (Berrettini et al., 9001), and 

reduced caloric responses are frequently found. Transmission of intracranial pressure 

fluctuations into the membranous labyrinth, either across the widened vestibular 

aqueduct or through abnormal communication between the internal auditory canal and 

the vestibule, has been thought to result in cochlear damage and stimulation of 

vestibular sensory receptors (Luxon et al., 9002) 

 

EVA is often part of syndrome disorders and usually appears in PDS syndrome. 

The clinical picture of EVA is typically fluctuating SNHL combined with episodic 

vertigo. Children with EVA can suffer from vertigo lasting minutes to hours (Oh et 

al., 9001).  

 

EVA was found to be frequent in the pathogenesis of SNHL, especially when 

the onset of hearing loss was in infancy or childhood (Berrettini et al., 9001). 
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Figure (9): Computed tomography (CT) scan showing enlarged vestibular aqueducts 

(indicated by arrows) (Luxon et al., 9002) 

 

 

 

d- Congenital Long-QT Syndrome: 

 
Long-QT syndrome (LQT) is an inherited ion channel disease caused by 

mutations in the genes encoding for the transmembrane sodium or potassium ion 

channel proteins. It usually manifests in childhood and adolescence, with the clinical 

presentations range from dizziness to syncope and sudden death. Such individuals are 

at risk from drugs that affect potassium repolarisation channels and further prolong the 

QTc, interval allowing ventricular arrhythmias, such as some antihistamines 

(terfenadine, astemizole, high doses of ebastine, mizolastine, loratadine), ketaconazole 

and macrolide antibiotics. One type – Jervell-Lange-Nielsen syndrome (autosomal-

recessive) – is associated with profound SNHL and vestibular hypofunction. The 

diagnosis rests on clinical and electrocardiographic features (abnormally long QTc 

interval) and family history (Luxon et al.,9002). 

 

e- CHARGE Syndrome: 

 
This is a condition characterised by an association of defects: coloboma, heart 

defects, atresia of the choanae, retardation of growth and development, genital and ear 

anomalies. The characteristic inner ear abnormalities seen in are shown in Figure 

below (Luxon et al., 9002). 



Review of Literature 
 

01 
 

 
Figure (2): Axial CT showing absent semicircular canals in CHARGE syndrome. The 

vestibule is slightly enlarged (arrows). The top of the basal cochlear turn is seen in 

this section (Satar et al., 9002) 

 

 

 

 

 Non-syndromic hearing loss and vestibular dysfunction: 

 
The COCH gene, mutated in DFNA9, encodes cochlin, which is an extracellular 

protein expressed in spiral ligament and stroma underlying the vestibular sensory 

epithelium. The COCH gene causes autosomal dominant inherited hearing loss 

associated with vestibular dysfunction. The onset of deafness occurs between the 

second and fifth decades of life, with initial involvement of higher frequencies. 

Vestibular dysfunction is usually noted in patients with COCH mutations, and 

symptoms resembling those of MD, including vertigo, tinnitus, and aural fullness, 

were noted in 451 of patients (Tekin et al., 9001).  The condition is rare. Cochlin 

protein acts as a master regulator that organizes the specific architecture of the 

extracellular matrix (ECM) in the cochlear and vestibular systems, and alterations in 

cochlin’s ability to integrate into the ECM or to interact with specific ECM 

components may lead to DFNA9deafne  (Grabski et al., 9002).  No mutations of the 

COCH gene were found in patients in hearing loss families without vestibular 

symptoms. MD patients also had no mutations of the COCH gene (Usami et al., 

9002). 
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 Congenital anomalies of the skull base: 
 

Arnold Chiari 0, the mildest form of hind brain herniation through the foramen 

magnum, can be associated with symptoms of impaired vestibular function.  This 

usually presents in the third or fourth decade but has been described in children during 

the second decade. Dizziness, imbalance and vertigo are among a variety of 

neurological symptoms such as headache, upper limb weakness, pain and sensory 

deficits (Harrop-Griffthis, 9002). 

 

II. Traumatic disorders: 

 
a- Head Trauma: 

Head trauma can cause temporal bone fracture resulting in SNHL and vestibular 

damage, or it may cause a labyrinthine concussion without hearing loss. Auditory 

brainstem evoked potentials are helpful in detecting brainstem involvement. Steroids 

have been advocated for reduction of immediate posttraumatic swelling and promoting 

healing of the cochlear and vestibular nerves. Subsequent vestibular rehabilitation is 

helpful in promoting adaptation to the acute vestibular trauma (Eviatar, 9001). 

 

Vertigo and unsteadiness can occur following significant head injury, 

neurosurgery or cranial radiotherapy and may need specialist rehabilitative 

physiotherapy. Vestibular symptoms can occur following whiplash injury (Harrop-

Griffthis, 9002). 

 

  b- Paroxysmal Positional Vertigo: 

This form of vertigo is rare in children and often occurs after head injury. This 

is a vertigo triggered by changes in the position of the head and is accompanied by the 

presence of positional nystagmus similar to that found in adults (Ralli et al, 9002). 


