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ABSTRACT
Chiari Malformations are a group of conditions defined in 1891 with 5 degrees being described. These malformations present with 
several symptoms such as cervical protrusion and are associated with hydrocephalus. Also, they can also present with different 
clinical signs and symptoms, such as deafness and tinnitus. We present a case of a 45-year-old man with unilateral tinnitus evaluated 
in otolaryngology office. No other symptoms on otolaryngological physical exam were detected in the audiogram performed it was 
described a significant unilateral sensorineural hearing loss. During the study of this patient, Magnetic Resonance Imaging was 
requested, showing a type I Chiari malformation. The patient was then observed by Ophthalmology, Neurology, and Neurosurgery. 
No other neurological symptoms of malformation Chiari syndrome or cranial nerve abnormalities were presented at the respective 
exam. The surgical management of these pathologies takes into account an adequate CSF and venous blood flow - that was seen in 
this patient, therefore, there was no surgical indication for decompression. The patient maintains its follow-up in the otolaryngology, 
neurology, and neurosurgery office, and tinnitus was minimized after prosthetic adaptation was recommended to optimize the 
quality of life, which was achieved.
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INTRODUCTION

In Chiari I Malformation (CMI), the cerebellar tonsils are 
displaced caudally below the foramen magnum. There are 
several clinical signs and symptoms associated with CMI. 
Most patients present with occipital headaches or upper 
cervical pain1.2. Some patients present with symptoms 
related to the brainstem or cranial nerve dysfunction3. 
Lower cranial nerve dysfunction up to 20% of these 
patients, and these can be linked to complaints of gait 
dysfunction, vertigo, tinnitus, dysarthria and dysphagia4.

The association between CMI and sensorineural hearing 
loss is still ambiguous. The literature refers to subjective 
complaints of hearing loss in more than one-third of 
patients5. Some reports of this connection between 
tinnitus and CMI are available in the literature.

We present the case of a patient with a Chiari 
malformation that presented with sensorineural 
hearing loss as his primary symptom and its respective 
management. Although described more in females, our 
case is also different in this sense. The assessment of 
features of intracranial hypertension is mandatory for the 
exclusion of pseudotumor cerebri. Bearing in mind an 
adequate CSF and venous flow, there was no surgical 
indication for Neurosurgery. It was recommended the 
prosthetic adaptation with a view to optimize quality of 
life. He maintains follow-up in the respective specialties. 
The cooperation between specialties-Otolaryngology, 
Neurology, and Neurosurgery, is of uttermost importance 
to optimize the treatment outcomes of the patient.

CASE PRESENTATION

A 45-year-old man presented unilateral tinnitus that led to 
an otolaryngology office. He also presented symptoms of 
headache on exertion since childhood and paraesthesia 
of extremities. After an otolaryngology exam, that 
showed an otoscopy without significant changes and 
an acumetry compatible with left sensorineural hearing 
loss, an audiogram was requested, which showed a 
drop in hearing thresholds in low tones - compatible with 
the instrumental acumetry performed. There were no 
complaints compatible with vestibulopathy.

The patient denied changes in oculomotricity, and 
didn’t had any facial, tongue or palate asymmetries, 
motor deficits, or osteotendinous reflexes abnormalities. 
The remaining otolaryngology exam showed no other 
changes. An audiogram (Figure 1) was performed, which 
corroborated a unilateral sensorineural deafness. A 
nuclear Magnetic Resonance Imaging (MRI) demonstrated 
the existence of Chiari I malformation (Figure 2). 

Between audiogram and MRI due to the suspicion of 
unilateral sudden deafness, it was instituted a cycle of 
corticosteroids according to the literature6.

In two weeks, the patient repeated the audiogram, 
with a different pattern, although showing asymmetric 
sensorineural deafness, but suggesting a unilateral 
fluctuating hearing loss (Figure 3).

Figure 1: Representative audiogram from the patient at the first observation. The hearing threshold level in decibels in x-axis) and 
the frequency in hertz in y-axis). squares represent left ear.

Figure 2: Magnetic Resonance Imaging of the patient, on sagittal plan - the best for evaluating the presence of Chiari I malformations, 
the tonsils are sharp, rather than curved, and named as peg-like.

https://radiopaedia.org/articles/peg-like-tonsil-cerebellum?lang=us
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In this sense, the patient was kept under follow-up at 
the otolaryngology office and referred for evaluation by 
Neurology and Neurosurgery – with MRI and audiogram.

Bearing in mind the adequate flow of CSF and venous, 
there is no surgical indication for Neurosurgery, having 
been recommended the prosthetic adaptation with a view 
to optimizing the quality of life, maintainsing follow-up in 
the respective specialties.

DISCUSSION

The main feature of a CMI is cervical and occipital 
cephalgia7. 

This is mainly seen in those who present to neurosurgical 
assessment. Otoneurological manifestations of CMI are 
also known. Fluctuating hearing loss is also described in 
the literature8.

Usually, the presented clinic is credited to dysfunction 
in the lower cranial nerves and therefore presenting with 
oto-neurological symptoms such as tinnitus and vertigo. 
A review of 364 Chiari patients found hearing loss in 36% 
of patients5. Several case reports have been published on 
CMI patients with tinnitus and sensorineural hearing loss9-12. 
The literature is still very heterogeneous due to the range of 
the associated symptoms and respective responses to the 
proposed treatment. Assumptions have been suggested 
to clarify the development of hearing loss in CMI patients. 
Including stretching of the VIII nerve due to brainstem 
herniation, compression of the cochlear nuclei or eighth 
nerve by the cerebellar tonsils, ischemia of the cochlear 
nuclei due to effects on the posterior inferior cerebellar artery 
or its branches, and inner ear fluid hypertension secondary 
to abnormalities in cerebrospinal fluid flow2, 9-13.

MRI is the imaging modality of choice. On sagittal imaging, 
the best plane for assessing the presence of MCI, the 
tonsils are pointed, rather than rounded and referred 
to as peg-like (Figure 2). According to the literature, 
CSF flow studies may also be useful to assess the flow 
surrounding the cervico-medullary junction14. Although 
described more in females, our case is also different 
in this sense15. In this case, our differential diagnosis 
included pseudotumor cerebri - vital as the treatment is 
based in a posterior fossa decompression14; idiopathic 

unilateral sudden deafness- although no response to 
corticosteroids was seen it could also be a possible cause 
for the symptomatology, Meniere syndrome – although 
no vestibular symptoms were shown by the patient. The 
presence of a CMI in an MRI and a group discussion 
between Neurology, Neurosurgery, and Otolaryngology 
postulated CMI as the most likely diagnostic and 
therefore follow-up was performed according to that 
- in three years no vestibulopathy symptoms were 
developed, nor an improvement in hearing. Assessment 
of features of intracranial hypertension is mandatory for 
the exclusion of pseudotumor cerebri14. The surgical 
approach of these features, by neurosurgery, is usually 
a suboccipital craniectomy and C1 laminectomy with 
Intradural exploration16. The patient must be informed of 
the operational risks and the prognosis of the disease 
and of the presented clinic.

CONCLUSION

CMI can present with numerous features, including 
significant hearing loss, and tinnitus - as presented in this 
case. CMI should be thought of as a possible etiology 
in anyone who presents with fluctuating hearing loss. 
The evaluation of the hearing status must be taken into 
account in the preoperative evaluation of CMI patients 
and can balance the surgical decision.
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