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Case Report

Hyperventilation Induced Nystagmus: An Unusual Sign of 
Unruptured Intracranial Aneurysm
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ABSTRACT
Intracranial aneurysms (IA) often remain asymptomatic until rupture, with vertigo as a potential overlooked symptom. This report highlights the role of 
videonystagmography (VNG) in detecting eye movement abnormalities, leading to the diagnosis of an unruptured IA. A 62-year-old male presented with a 
three-year history of vertigo, unilateral tinnitus, and progressive hearing loss, alongside a past diagnosis of trigeminal neuralgia. Neuro-otological evaluation 
revealed hyperventilation-induced nystagmus (HVIN) on VNG and abnormal sway on Unterberger testing with craniocorpography (CCG). Subsequent MRI 
identified a basilar artery aneurysm, successfully treated with coiling. The patient’s condition improved significantly over three months. This case emphasizes 
the importance of early detection through neuro-otological assessment, particularly VNG, in diagnosing and managing unruptured aneurysms.
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INTRODUCTION

Intracranial aneurysms (IA) are weak dilatations of major 
bifurcating cerebral arteries, commonly referred to as saccular 
aneurysms.1 Earlier, these were diagnosed at the time of 
rupture when they presented as subarachnoid haemorrhage. 
However, with the advent of computed tomography (CT) 
and magnetic resonance imaging and angiography (MRI and 
MRA), the incidental diagnosis of unruptured intracranial 
aneurysm (UIA) has increased.2 The prevalence of UIAs 
is estimated by neuroimaging and post-mortem studies  
in 3.6–6% of the general population.3 Most of the UIAs are 
asymptomatic or present with non-specific symptoms like 
headaches or isolated cranial nerve palsies, thus making 
the diagnosis difficult.4 An underrated and overlooked 
symptom is vertigo. While there is literature suggesting the 
importance of vertigo in diagnosing UIAs, there is still very 
little understanding of the pathophysiology behind it, and 
therefore, it is often overlooked.2,5,6

Videonystagmography (VNG) is a useful test to evaluate 
central and vestibular disorders. Hyperventilation-induced 
nystagmus (HVIN) induces neurophysiological changes 

that can unmask latent central, vestibular, and retrocochlear 
lesions. On the basis of nystagmus patterns detected on 
VNG, the need for further radiological imaging to diagnose 
central lesions can be made.7

In this case report, we would like to present the use of 
hyperventilation-induced nystagmus as a sign to warrant 
further evaluation and potentially pick up life-threatening 
UIAs. Early diagnosis and timely management could 
prevent rupture and subsequent consequences like stroke or 
subarachnoid haemorrhage, which can be fatal.

CASE REPORT

A 62-year-old male came to Vertigo and Ear Clinic, Jaipur, 
with complaints of vertigo and tinnitus for 3 years.

The patient’s main complaint was recurrent unsteadiness 
and dizziness lasting less than 30 seconds. It was often 
associated with disorientation and lightheadedness for 
the last 3 years. There were no triggers which aggravated 
the symptoms and no associated headaches. He felt well 
in between the spells. He had tinnitus in the left ear for 3 
years, which was fluctuating and high-pitched. He also 
complained of progressive hearing loss in the left ear. 
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The patient had co-existing type 2 diabetes mellitus, 
hypertension, and coronary artery disease, for which 
he underwent coronary artery bypass grafting in 2013. 
He was also being treated for trigeminal neuralgia with 
carbamazepine and gabapentin.

The otoscopic examination was normal. There was gradually 
sloping sensorineural loss in the left ear and minimal 
hearing loss in the right ear on pure tone audiometry, with a 
Speech Discrimination Score of 85% in the left ear and 90% 
in the right ear.

The findings of the vestibular evaluation are mentioned below: 

1.	 Videonystagmography (VNG)

1.	 Hyperventilation—right and upbeating nystagmus 
present 

	 [Figure 1] [Video 1]

	 No spontaneous nystagmus.

	 Other oculomotor and vestibular tests were within  
	 normal limits.

The patient was advised Gadolinium contrast-MRI Brain to 
rule out neurovascular conflict as there was right upbeating 
nystagmus on hyperventilation, and sway was seen during 
Unterberger test.

MRI revealed a large contrast-filled outpouching/fusiform 
lobulated aneurysm of size 31 × 19 × 19 mm arising from 
the basilar artery involving the confluence of right and left 
vertebral arteries on the left cerebellopontine angle region, 
which was causing a significant mass effect over the left half 
of the pons and displacing it towards the right side. The mass 
effect over the cranial nerves and extensions was suggestive 
of aneurysm.

The patient was then advised for a neurosurgical opinion 
and was planned for coiling of the aneurysm, which was 
successfully done. The patient was followed up after 3 months 
of surgery telephonically and reported improvement in 
symptoms of vertigo and facial pain.

DISCUSSION

Vertebral-basilar aneurysms comprise 5–10% of all 
aneurysms.8,9 The most common saccular aneurysms of the 
posterior circulation are (1) at the basilar bifurcation, (2) 
along the basilar trunk, and (3) at the junction of the vertebral 
and the posterior inferior cerebellar artery. Vertebral-basilar 
aneurysms are classified as small (<12.5 mm), large (12.5–25 

2.	 Subjective Visual Vertical: Normal

3.	 Unterberger test (Fukuda): Abnormal Sway: 30 cm 
[Figure 2]

4.	 Video Head Impulse Test: Normal

Video 1: Vng - hyperventilation induced nystagmus - right and 
upbeating nystagmus.

Figure 1: VNG findings of hyperventilation.

Figure 2: Craniocorpography.
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mm), and giant (>2.5 cm). The aneurysms are named for the 
nearest vessel junction to the origin of the aneurysmal sac, e.g.,  
basilar-labyrinthine artery aneurysm. Basilar artery 
aneurysms usually remain occult until their rupture. 
Commonly, there are initial warning leaks and (at times) 
significant rebleeding.8,9 The spectrum of symptoms may 
range from transient ischaemic attacks to sudden brainstem 
death.10,11 The manifestations of basilar artery aneurysms are 
related to ischaemia, caused by mass effect, dissection (rare), 
or rupture.12 Classic symptoms include vertigo, tinnitus, 
facial weakness, facial paraesthesias, dysarthria, limb 
weakness, drop attacks, headache, etc.13 Indeed, basilar artery 
aneurysms may mimic cerebellopontine angle tumours, 
Meniere’s disease, tic douloureux, or pheochromocytoma.14 
Vertebral-artery ischaemia gives rise to dizziness in 87% of 
cases,15 visual disturbances in 44%, ataxia (32%), spontaneous 
nystagmus (27%), and sensorineural hearing loss (22%). 
Transient ischaemic attacks—similar to those of carotid 
origin—have also been reported.16

Hyperventilation (HVT) acts through non-vestibular 
mechanisms on several parts of the vestibular system, 
and it is able to highlight the neurophysiological effects of 
both central and peripheral lesions by interfering with the 
mechanisms of genesis and control of oculomotor responses.

Several mechanisms have been proposed to explain the 
effects of HVT on the vestibular system18,21–32:

1.	 In acute neuritis, the neuronal excitability increases 
in partially damaged fibres due to the reduction of 
pCO2 and of H+ and Ca2+ concentration, which leads 
to transitory up-regulation of the central compensation 
mechanisms of the vestibular deficit or the activation of 
threshold channels.

2.	 In the early stages of acute neuritis and acoustic neuroma, 
there is a mechanism of the temporary improvement 
of the conduction along demyelinated fibres causing 
excitatory patterns and might also cause the inhibition 
of central-type nystagmus in multiple sclerosis.

3.	 HVIN in perilymphatic fistulas and Superior Canal 
Dehiscence Syndrome is explained by the changes in 
intracranial and perilymphatic pressure.

4.	 In acute and compensated vestibular neuritis, in acoustic 
neuromas, and some phases of Menière’s disease, the 
breakdown of central compensatory mechanisms might 
cause paretic HVIN.

5.	 Metabolic effects on cerebellar Ca2+  channels might 
cause a central-type HVIN in cerebellar diseases.

A detailed history, clinical examination, and neuro-otological 
evaluation could pick up the unruptured intracranial 
aneurysm, and then MRI helped in clinching the diagnosis.

CONCLUSION

A 62-year-old patient presented with complaints of vertigo 
with subsequent decreased hearing, pulsatile tinnitus, 
and facial pain. The neuro-otologic evaluation led to the 
detection of HVIN and increased sway on the Unterberger 
test. Suspecting a neurovascular conflict, an MRI brain was 
advised, which revealed a giant basilar artery aneurysm. 
HVIN raised the suspicion and allowed successful treatment 
of a potentially lethal condition.
Ethical approval: Institutional Review Board approval is not 
required.
Declaration of patient consent: Patient’s consent not required as 
patients identity is not disclosed or compromised.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.

Mechanism of Hyperventilation Induced Nystagmus 
(HVIN)

Hyperventilation causes “ventilation that exceeds metabolic 
needs.”17

Increases serum pH and lowers the concentration of ionised 
calcium;

It reduces both the cerebral and inner ear circulation.

Reduces the tissue oxygenation through a left shift of the 
haemoglobin-oxygen dissociation curve

Lowers both the middle ear pressure [(partial pressure of 
CO2) pCO2 between the middle ear and blood] and the 
intracranial pressure.18–20
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