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Abstract


Vestibular neuritis is the underlying disease affecting a large number of patients who experience symptoms of dizziness and benign paroxysmal positional vertigo (BPPV). Even though vestibular neuritis is often diagnosed by either neurological tests or a vestibular function test, there are few studies of brain MRI in vestibular neuritis patients because brain imaging does not directly aid diagnosis. Here, the authors examine two cases of horizontal conjugate gaze deviation (h-CGD) detected in brain MRI from vestibular neuritis patients visiting the emergency room (ER), and discuss the mechanisms of pathogenesis
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Introduction



Vestibular neuritis is frequently encountered in cases of peripheral dizziness in the ER. Patients can present with vertigo, contralesional mixed torsional-horizontal spontaneous nystagmus, ocular tilt reaction, postural deviation [1], and autonomic nerve abnormalities [2], without tinnitus or hearing-related symptoms, or neurological symptoms such as weakness,sensory abnormalities, or cerebellar dysfunction. Diagnosis of vestibular neuritis requires neurological tests, various vestibular function tests, and the characteristic finding of nystagmus. However, in patients visiting the ER, it is often impossible to perform all the required vestibular function tests, patients with severe dizziness or postural deviation may not comply with the full suite of neurological tests, and differentiation is often required with central nervous system (CNS) disorders such as stroke. For this reason, imaging examinations such as brain MRI are often used in the ER. Nevertheless, there are few reports on brain MRI characteristics in acute vestibular neuritis patients because imaging tests do not aid diagnosis. Here, the authors report two cases of patients who received neurological treatment after visiting the ER, with the aim of exploring specific finding in brain MRI of vestibular neuritis patients, and discussing the theoretical background for these findings.


Case Reports 

Case 1


A 62-year-old male patient with no specific history visited the ER with persistent dizziness that first developed after eating breakfast the day before. The dizziness, which the patient had not previously experienced, developed spontaneously, was persistent, was aggravated by movement of the head or change in posture, and was accompanied by nausea and vomiting. During neurological observations performed in the ER, the patient did not show head tilt, restricted ocular motility, skew deviation, or lateral pulsion.

During central fixation, right-beating mixed torsional- horizontal spontaneous nystagmus was observed; the nystagmus increased greatly on right gaze but decreased on left gaze, and there was no gaze-evoked nystagmus. The spontaneous nystagmus increased when the visual fixation was removed. When attempting smooth pursuit eye movement, the patient experienced saccadic pursuit on right gaze, but was normal on left gaze. Saccadic eye movements were normal in both directions, and in a head impulse test, corrective catch-up saccades were observed when the left horizontal canal was stimulated. In the Frenzel glass test, right-beating spontaneous nystagmus persisted in all positions, and right-beating nystagmus increased after head-shaking. The finger-to-nose test and heel-to-shin test were both normal, but due to severe dizziness, the patient was unable to perform neither tandem gait nor the Romberg maneuver. Other cerebral, motor, and sensory nerve tests were all normal. The dizziness was not accompanied by ear symptoms (e.g. tinnitus, ear fullness, hearing impairment), and the patient showed no pathological reflexes. Blood tests were also normal. Brain MRI (including diffusion weighted image (DWI), apparent diffusion coefficient (ADC), fluid attenuated inversion recovery (FLAIR), and gradient echo (GRE))was performed to exclude a diagnosis of postural disequilibrium due to acute disease of the CNS.As a result, the patient was diagnosed with left vestibular neuritis with no acute brain lesion.

Case 2


A 58-year-old female patient, who had previously received multiple rounds of neurological treatment for tension headaches, visited the ER with dizziness since waking in the morning. The dizziness had become gradually more severe over time, was aggravated by postural change and head movements, and was accompanied by nausea and vomiting. In neurological examinations, the patient showed head tilt to the right side, but there was no restricted ocular motility, skew deviation, or lateral pulsion. The patient showed left-beating mixed torsional- horizontal spontaneous nystagmus during central fixation, which increased during left gaze and decreased during right gaze. There was no gaze-evoked nystagmus, and the Frenzel glass test showed an increase in nystagmus after the removal of the visual fixation. While attempting smooth pursuit, the patient showed saccadic pursuit during left gaze but was normal during right gaze. Saccadic eye movements were normal in both directions. Corrective catch-up saccades were observed when the right horizontal canal was stimulated during a head impulse test. During the Frenzel glass test, left-beating spontaneous nystagmus persisted in all positions, and left-beating nystagmus increased after head-shaking. Initially, upon admittance to the ER, the patient had difficulty maintaining anstanding or seated position, but actual cerebellar function tests were normal, as were all cerebral, motor, and sensory nerve tests. The dizziness was not accompanied by any ear symptoms; the patient showed no pathological reflexes; and all blood tests were also normal. The patient was diagnosed with right vestibular neuritis, but because of her history with recurrent headaches, the patient also requested brain imaging. A brain MRI was taken, and this test confirmed that the patient had no acute lesions that might cause dizziness.

Results

In the two cases presented here, the patients did not show any abnormal findings in the brain MRI that would enable the diagnosis of vestibular neuritis. However, the first patient, who was diagnosed with left vestibular neuritis, showed a horizontal conjugate deviation of both lenses towards the left side in the brain MRI (FLAIR) (Figure 1A), and the second patient, who was diagnosed with right vestibular neuritis, showed a horizontal conjugate deviation of both lenses to the right side (Figure 1B).
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Figure 1:  Brain fluid attenuated inversion recovery (FLAIR) MRI from the patient in Case 1 (1A) shows horizontal conjugate deviation of both lenses to the left side; brain FLAIR MRI from the patient in Case 2 (1B) shows horizontal conjugate deviation of both lenses to the right side.


 


Discussion

Both patients were diagnosed with vestibular neuritis based on persistent nystagmus in the same direction even after postural change, with no weakness, sensory abnormalities, cerebellar dysfunction, or pathological reflexes in neurological tests. In general, there are various CNS disorders that can cause dizziness (e.g. stroke, tumor, demyelinating diseases, and infection). However, these diseases could be excluded in both patients based on their brain MRI results; the absence of additional symptoms of CNS infection (e.g. fever, headache, or neck stiffness) during post-hospitalization monitoring; the fact that both patients, despite taking no drugs other than dimenhydrinate and diazepam, experienced spontaneous recovery of dizziness within 1 week post-discharge; and the fact that neither patient showed any new abnormal neurological symptoms after being discharged. Both patients showed an increase in nystagmus in the original direction during the Frenzel glass test, which is characteristic of peripheral dizziness [3,4]. Nystagmus is caused by vestibular neuritis is a result of imbalances in the activation of the left and right semicircular canals, and in the afferent nerve signals entering the brain stem from the left and right labyrinths. Neuritis usually affects the superior vestibular nerve, which innervates the superior and horizontal canals; a decrease in afferent signals from these structures to the nerve stem results in increased activity from their functional counterparts, which are the horizontal and posterior semicircular canals on the healthy side. Therefore, when there is a slow horizontal displacement towards the lesion side due to the horizontal canal on the healthy side, and, simultaneously, a slow torsional displacement towards the lesion side due to the posterior canal on the healthy side, the eyes produce a rapid mixed torsional- horizontal nystagmus towards the healthy side to compensate[5]. This characteristic eye movement can be verified using the Frenzel glass test, but it can only be observed when a patient's eyes are open. Electronystagmography (ENG) can be used to record nystagmus even with the eyes closed; one previous report used ENG in peripheral dizziness patients with a unilateral lesion such as vestibular neuritis, and found that nystagmus increased when the visual fixation was removed on anterior gaze or the gaze in the direction of nystagmus, but that the eyes slowly drifted towards and eventually came to rest on the lesion side[6]	.	In other words, when vestibular neuritis patients close their eyes, nystagmus increases, but the eyes slowly move towards the lesion side. Because nystagmus in vestibular neuritis and other peripheral dizziness disorders follows Alexander's law, after the eyes have drifted towards the lesion side, nystagmus may be smallest during gaze in other directions. Based on this finding, we might expect that if a vestibular neuritis patient is instructed to close their eyes and wait until a certain time has passed, once the eyes have finished drifting, the patient will be gazing towards the lesion side.

In the two cases presented here, both patients showed a horizontal conjugate deviation of both lenses towards the each lesion side of vestibular neuritis. This type of observation may allow some deductions to be made from imaging examinations. Of course, there are numerous anatomical locations and diseases in the brain that could cause eyeball deviation, but the CNS disorders affecting these anatomical locations present with other specific neurological symptoms apart from eyeball deviation, and such lesions are likely to be identified in brain MRI. Therefore, in cases such as the two presented here, where the patients present with dizziness and nystagmus but without any other neurological findings or abnormalities in brain MRI, the observation of h-CGD in both eyes in brain MRI can be considered a pathophysiological feature of vestibular neuritis and distinguish it from a CNS disease. This needs to be investigated further in studies with more patients.
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