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	Vestibular neuritis (VN) is a clinical condition characterized by multiple acute and prolonged episodes of vertigo originating from peripheral sources without accompanying auditory symptoms. The purpose of this mini-review is to describe the clinical characteristics, etiology, prevalence, and treatment of VN in children.
VN in children is less common and is associated with lower reported rates of vertigo and imbalance. Various rates ranging from less than 1% to more than 8% are reported by different studies and although it is not the most common etiology of concomitant vertigo and imbalance, it should be considered as the fourth or fifth differential diagnosis. There is much evidence supporting the association between several viral infections and VN. The conservative management is adjusted to the patient’s symptoms and early corticosteroid administration might be beneficial.
VN should always be considered in children presenting with vertigo, especially in those with a history of nasopharyngeal viral infection. Once the diagnosis of VN is confirmed, conservative and symptom-reliving treatments should be considered for the patient.
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	INTRODUCTION


Vestibular neuritis (VN) is an acute unilateral vestibular function loss and is a common diagnosis in children (1, 2). VN is usually a benign, self-limiting condition characterized by episodes of persistent vertigo (hours to days), nausea, vomiting, balance impairment, and spontaneous or gas-evoked nystagmus. 
VN occurs following epidemic episodes of viral nasopharyngeal infections in children. The manifestations of VN are similar to those of otitis media with effusion in children; including sudden and severe rotatory vertigo, vomiting, and imbalance during a viral infection, which could be often mistaken for gastroenteritis in children (3, 4).
Physical examination of VN patients reveals isolated peripheral vestibular deficit as the tendency to fall forward the affected side when the child stands and closes his eyes (the positive Romberg sign). Nystagmus is also seen. The audio-vestibular assessment would be normal without any hearing impairment. Neurological and otological examinations of these patients are completely normal. Sometimes MRI shows hyper signal flair of the vestibular nerve, which is a very inconsistent sign (5).
A recent study estimated that decreased quality of life due to vestibular disease imposes 64,929 US dollars in a lifetime per patient. Due to the high burden of this disease, diagnosis and treatment of this condition are important priorities in primary care (6, 7). The present study aims to review the current evidence on VN pathophysiology, diagnosis, management, and prognosis.
VN natural history
Assessing the prevalence of VN in children is difficult. Overlapping symptoms of vestibular disorders such as dizziness and vertigo with diseases such as migraine, intestinal disorders, and ophthalmologic disorders is one of the primary reasons. Also, children rarely complain of symptoms such as vertigo, and the symptoms of vestibular disorders are often ignored in them. The limited number of centers that perform vestibular tests in children is also another reason. Getting an exact history of children with signs and symptoms of imbalance and vestibular disorders is difficult. All of these reasons limit the number of studies surveying the VN in children and most of our knowledge about VN is more achieved via studies focused on adults (5, 8-10). Most patients with VN present with subacute or acute spontaneous vertigo, accompanied by nausea, vomiting, and balance impairment. Symptoms may develop suddenly or evolve within a few hours. 8.6 % to 24% of patients might be accounted for prodromal dizziness (11, 12). The true vertigo of VN may gradually increase within a few hours and reach a peak on the first day. Vertigo is often portrayed as a rotating sensation that increases significantly with every head movement (11).
But vertigo and imbalance are less common in children than in adults. 
VN prevalence
There is a great heterogenicity and controversy about the prevalence of vestibular disorders and VN in children. While almost all evidence shows that the overall prevalence of vestibular disorders in children is less than in adults, various prevalence rates ranging from between 0.4%- 0.45% to 5.3% are noted in the literature (13-15).
A retrospective study of 411 children who were referred to the hospital due to imbalance and vertigo, noted VN as the fourth (4.5%) and the fifth (7.3%) rank in etiologies of vertigo and imbalance in different age groups respectively (16).
In a 5-year study of 2,528 children who underwent vestibular tests, 1,037 were diagnosed with imbalance. Of these 1037 children, 379 (36.5%) also had vestibular impairment. 3.3% of children with both disorders were cases of VN. Vestibular neuritis was the fourth most common cause of vestibular impairment in these children (5).
Another study of 132 children with vestibular disorders who were admitted between September 2003 and September 2007 to The Alfred I. DuPont Hospital, explicated peripheral vestibulopathy as the most common (29.5%) cause of symptoms. Among the causes of peripheral vestibulopathy, VN was reported in two children, and ranked as the fourth etiology (17). 
In a similar study of children who were referred to otolaryngology clinics over 14 years, the prevalence of VN (due to infection or otitis media effusion) was 8% of the total number of children and ranked as the sixth cause (18). 
Finally, a systematic review concluded that 8.47% of pediatric vertigo cases are VN on average (19).
VN and viral infections
Although precedents or concurrent viral diseases are described in VN, there is no convincing evidence of systemic viral infection based on seroconversion (12, 20).
The main hypothesis involves the reactivation of the underlying neurotropic virus. The most common attributable viruses are herpes simplex virus (HSV) type 1 and type 2. This group of viruses tends to invade sensory neurons, establish a latency period in the ganglion cell nucleus, and reactivate later during periods of extreme stress (21, 22).
[bookmark: _GoBack]Several pieces of evidence support the association of other viruses such as a varicella-zoster virus (VZV), cytomegalovirus (CMV), influenza, parainfluenza, coxsackievirus, measles, mumps, rubella, and enterovirus with VN (23, 24).
Upper respiratory tract infections (URIs) usually precede the onset of VN and are considered to cause inflammation of the vestibular nerve, supporting the concept of viral etiology of VN  (12, 25, 26).
Diagnosis and differential diagnosis
Diagnosis of VN is made by taking a thorough history along with several clinical tests such as the Dix-hallpike maneuver, head-impulse, head-heave, head-shake, and vibration tests (27, 28). The clinical test should be selected according to the patient's history. While for cases of continuous vertigo with spontaneous nystagmus, the head impulse, skew tests, and assessment of the nystagmus is preferred, for those with short episodes of vertigo without spontaneous or gaze-evoked nystagmus, the Dix-hallpike maneuver would be more appropriate (29, 30). Notably, it should be kept in mind that one of the important differential diagnoses of VN is benign paroxysmal positional vertigo (BPPV); in which vertigo episodes are triggered by the head rolling on the bed and last for 20-30 seconds (31, 32). Due to current evidence, the most common cause of vertigo in children is vestibular migraine and BPPV (8, 33-35), and VN is responsible for about 1-5% of pediatric vertigo cases (17, 18, 33, 36).
Treatment
VN treatment is mainly symptomatic. Antihistamines, anticholinergics, antidopaminergic, and gamma-aminobutyric acid agonists are the most commonly used medications. Adding vestibular exercise programs and vestibular rehabilitation has been reported to be beneficial in some patients (11).
Corticosteroids may help promote patients’ recovery, especially when administered during the early phases of the disease (37). According to a randomized controlled trial performed by Strupp et al., adding systemic methylprednisolone can significantly improve the manifestations of VN (38).
Children with chronic otitis media need screening to check for vestibular function, especially those who have repeated surgery for drainage tube insertion. Multiple evidence dedicates that these children are at risk of persistent defects in vestibular function, delays in motor development, and poor gaze stability (39, 40).
	CONCLUSION


VN should always be considered in children presenting with vertigo, especially in those with a history of nasopharyngeal viral infection. Once the diagnosis of VN is confirmed, conservative and symptom-reliving treatments should be considered for the patient.
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