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Abstract: Rare and fairly unknown, Arnold Chiari deformity is defined by the abnormally low position of the cerebellar 

tonsils that engage through the foramen magnum. Its association with the triad of tinnitus-hypoacousia-vertigo causes an 

authentic Meniere’s disease worth discussing. We report an unusual association of Arnold Chiari deformity with Meniere’s 

disease. A 46-years-old patient was diagnosed with left Meniere’s disease in 1994 on the classical diagnostic triad and the 

mode of progression: rotatory vertigo evolving by iterative crises; Intermittent buzzing tinnitus; left perception deafness with 

notion of wadded left ear. For a decade (1994 to 2015), he has been put under hygieno-dietary measures, vestibular re-education 

and medical treatment. The evolution was marked by the worsening of vertigo becoming progressively incapacitating, as well 

as an aggravation of the left deafness and persistence of tinnitus. Audiometry highlighted a severe endocochlear left perception 

deafness. The videonystagmography revealed a well-compensated left vestibular deficit. Cerebral magnetic resonance imaging 

(MRI) revealed a cerebellar tonsils’ ptosis through the foramen magnum. The diagnosis of Arnold-Chiari deformity associated 

with Meniere’s disease was then retained. The patient received a surgical left labyrinthectomy in 2015. The clinical course was 

uneventful, marked by the disappearance of vertigo twenty four months later. Association of Meniere’s disease and Arnold 

Chiari deformity is rare and must be diagnosed. These two pathologies being manifested by peripheral vertigo, a meticulous 

clinical and Para clinical examination is necessary to guide the diagnosis. Cerebrospinal fluid flow and pressure anomaly due to 

Arnold Chiari malformation can truly impact labyrinthine physiology, which explains the correlation between these two entities. 
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1. Introduction 

Arnold Chiari disease is due to a mismatch between the 

size of the skull and that of the brain leading to a malposition 

of the cerebellum. Rare and fairly unknown, it is defined by 

the abnormally low position of the cerebellar tonsils that 

engage for more than 5mm [1] through the foramen magnum 

itself malformed. It can go undetected throughout life or be 

revealed by very different symptoms [2, 3] the most frequent 

being: posterior headaches, the rmoalgesic and tactile 

sensitivity disorders and audio-vestibular disorders.  

In the other hand Meniere's disease is a chronic affection 

of internal ear whose reported prevalence rates have varied 

widely from 3,5/100 000 to 513/100 000 according to 

different authors [4]. Its etiology is uncertain. It has an 

unpredictable evolution, marked by recurences of episodes of 

triad tinnitus-hypoacousia-vertigo known in authentic 

Meniere’s disease. It is a potentially an incapacitating 

afflication due to impact of vertigos on patient’s personal, 

social and professional life. Frequency and evolution of 

vertigo crisis are randomly: 6 to 11 crisis per year [5]. The 

diagnosis is primarily based on the clinical history. Clinicians 

also utilize various tests to confirm the diagnosis based on a 

consensual guidelines. [6-8]. Peripheral vertigo is common to 

Chiari deformity and Meniere’s disease, their semiological 

analysis is fundamental to the treatment. We report the case 
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of a patient whose main symptom is vertigo and who presents 

the diagnostic criteria of both pathologies (Arnold-Chiari and 

Meniere). Our goal was to report the unusual association of 

these two pathologies and to expose the therapeutic conduct. 

2. Case Report 

 

 

 
Figure 1. Audiometric exploration of the patient.  
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A 46-years-old man, married with two children, was 

referred in 2015 to our university hospital center for 

incapacitating vertigo evolving for more than ten years. He 

has a history of smoking (20 Packs-year), dorsal scoliosis, a 

syringomyelia surgery and an appendectomy. The diagnosis 

left Meniere’s disease was made in 1994 based on the classic 

diagnostic triad and the mode of progression: rotatory vertigo 

evolving by iterative crises of more than 20 minutes (20 

minutes to 6 hours) being repeated 2 to 3 times per week; 

Intermittent buzzing tinnitus; left Sensorineural hearing loss 

(SNHL) with notion of wadded left ear. For ten years (1994 

2015), he was treated by hygienic and dietary measures (low 

sodium diet, alcohol, tobacco, and nicotine restriction; and 

adequate sleep); vestibular re-education and medical 

treatment (Acetyl-Leucine central anti-vertigo; 

Acetazolamide osmotic diuretic; Anxiolytics; Betahistine 

vasodilators). Evolution under this treatment was marked by 

the aggravation of vertigo becoming progressively 

incapacitating, as well as a worsening of the left deafness and 

persistence of tinnitus. An audio-vestibular check-up was 

done again as soon as he was admitted in August 2015. 

Audiometry were concordant and showed a severe 

endocochlear left perception deafness (average hearing loss of 

70 dB predominant for high frequencies, and recruitment) 

[Figure 1].  

Ipsilateral auditory evoked potentials were altered [Figure 2]. 

 

Note: Parameters: 2000 acquisitions Simulation: clicks, with muffling in -20dB; Helmet. Right Ear (red); Left Ear (blue) 

Figure 2. Altered auditory evoked potential. 

Evoked otolithic potentials confirmed the deficit on the left [Figure 3].  
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Note: Parameters: 250 acquisitions Simulation: clicks, with muffling in -20dB; Helmet. Right Ear (red); Left Ear (blue) 

Figure 3. Altered Otolithic evoked potentials. 

Videonystagmography showed well-compensated left vestibular areflexia [Figure 4].  

 

Figure 4. Videonystagmograph (VNG) of the patient. 
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Cerebral magnetic resonance imaging (MRI) revealed a 

9,2mm cerebellar tonsils’ ptosis through the foramen 

magnum [Figure 5].  

 

Figure 5. Cerebral magnetic resonance imaging of the patient. 

The diagnosis of Arnold-Chiari deformity associated with 

Meniere’s disease was retained. Due to the severity of left 

hypoacousia and incapacitating vertigo, the patient received a 

left surgical labyrinthectomy in 2015. The evolution was 

favorable, marked by disappearance of vertigo and an 

expected left iatrogenic cophosis. Post-operative follow-up 

was of twenty four months. 

3. Discussion 

Type 1 Arnold Chiari deformity is defined as a cerebellar 

tonsils hernia through the foramen magnum of more than 5 

millimeters. It is characterized by a malposition of the 

cerebellum that ends up into the spinal canal often associated 

with syringomyelia in 40% to 80% of cases [9, 10]. Its 

diagnosis is confirmed by magnetic resonance imaging 

especially on sagittal sections. When it becomes symptomatic, 

it is often revealed by a non-specific neurological syndrome 

including occipital headaches [11, 12] and sensory 

thermo-algesic disorders, balance disorders [13], and more 

rarely sleep disorders [14]. Its standard treatment is 

neurosurgical, based on the posterior pit decompression. This 

surgery is not without risk. [15].  

The association with audio-vestibular disorders is not 

uncommon [16]. And the symptomatology can be 

menieriform [16]. In our clinical case the intensity of vertigo 

and the absence of other neurological disorders are not 

attributable to Arnold Chiari deformity. 

The challenge for clinical medicine at this stage is not to 

ignore an associated Meniere’s disease that would require a 

specific treatment. Careful clinical and Para clinical analysis 

is essential for diagnosis [17]. Recruitment on audiometry 

reinforces this diagnosis. It advocates for treatment of 

Meniere’s disease. The evolution was spread over more than 

a decade in two successive stages: iterative vertigo at the 

beginning then chronic and incapacitating vertigo. 

Labyrinthectomy and vestibular neurotomy are the most 

effective surgical procedures in case of incapacitating vertigo 

when it comes to Meniere’s disease. Trans-mastoid surgical 

labyrinthectomy presents less risk of complication than 

vestibular neurotomy [18]. We chose it because of the 

incapacitating vertigo and lack of effective hearing. In case 

audition needs to be preserved, the risk of iatrogenic cophosis 

due to labyrinthectomy makes endolymphatic sac 

decompression surgery a preferable option [19] or 

corticosteroids intratympanic injection [20]. in any diagnosed 

case of Meniere’s disease, it’s highly recommended to perform 

an MRI of the posterior pit and of the cervico-occipital hinge in 

both axial and sagittal planes in order to exclude other 

secondary causes of Chiari’s deformity [21]. 

Strengths and Weaknesses  

Major strength of our case is the rare association between 

these two pathologies: Chiari’s deformity and Menire’s 

disease. The article emphasizes the diagnostic process based 

on interrogatory, clinical examination then paraclinic tests. 

Indeed, taking care of vertigo crisis is sometimes tough, due to 

symptoms’ complexity and various etiologies. The main 

weakness of any case report remains its isolation, and we can’t 

jump to scientific conclusions. But this case stresses the 

importance of this possible association and arouses lector’s 

conscience on a meticulous diagnosis process. 

4. Conclusion 

Chiari deformity remains asymptomatic for a long time 

and discovery is often random. No sign is specific but the 

posterior cervicalgia, headache and balance disorders are 

very evocative. This clinical case draws attention to the 

vertiginous syndrome that can simulate a revelation mode. 

Clinical and Para clinical analysis led to the conclusion of 

an associated Meniere’s disease and adequate care could 

be provided. This clinical case draws our attention to the 

very wide field of etiologies for vertigo. Every clinician 

should remain critical when encountering vertiginous 

patients. 
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