
Vol.:(0123456789)

Journal of Neurology (2025) 272:188 
https://doi.org/10.1007/s00415-025-12913-8

REVIEW

Vestibular paroxysmia: a systematic review

Marianne Dieterich1,2 · Thomas Brandt1

Received: 20 December 2024 / Revised: 10 January 2025 / Accepted: 12 January 2025 / Published online: 11 February 2025 
© The Author(s) 2025

Abstract
The key symptoms of vestibular paroxysmia (VP) due to neurovascular cross-compression (classical VP) or compression 
of the eighth nerve by space-occupying cerebellar-pontine angle processes (secondary VP) are frequent short attacks of 
vertigo and dizziness with unsteadiness which last seconds to minutes. They can be accompanied by unilateral auditory 
symptoms such as tinnitus or hyperacusis. Head movements and hyperventilation can induce nystagmus and VP attacks that 
most often occur spontaneously. VP is diagnosed in 3% of patients in a tertiary vertigo care center and very rarely affects 
children. The mean age of first appearance is 47 to 51 years with equal sex distribution. A combination of high-resolution 
MRI sequences (with constructive interference in steady-state/fast imaging employing steady-state, 3D-CISS/ FIESTA) 
of the cerebello-pontine may support the diagnosis although the beneficial treatment with sodium channel blockers is the 
most reliable clinical sign for classical VP, secondary VP and idiopathic VP (without verification of a causative pathology). 
Because of the frequency, shortness, and audiovestibular symptomatology of the attacks, the differential diagnosis to other 
conditions such as paroxysmal brainstem attacks, vestibular epilepsy, rotational vertebral artery compression syndrome or 
“near”-narrowed internal auditory canal syndrome is only relevant in exceptional cases. However, imaging of the posterior 
fossa including the inner ear is mandatory to distinguish between classical, secondary and idiopathic VP forms. Randomized 
controlled trials for medical treatment are still needed. Practical therapy of choice is medical treatment with sodium channel 
blockers (carbamazepine, oxcarbazepine, lacosamide). A microsurgical decompression is effective in secondary VP but is 
the ultimate therapy in cases with classical or idiopathic VP when medication is not tolerated.

Keywords  Vertigo attacks · Audiovestibular deficits · Neurovascular cross compression · Vestibular excitation · Sodium 
channel blockers

Introduction

Vestibular paroxysmia (VP) is a clinically highly relevant, 
rare vertigo syndrome with well-defined diagnostic criteria 
and an effective medical treatment. The main symptoms are 
recurrent short attacks of rotatory or swaying vertigo with 
unsteadiness of stance or gait which last seconds to minutes 
and occur with or without unilateral ear symptoms such as 
tinnitus or hypoacusis. The frequent attacks happen spon-
taneously and can be elicited in certain patients by head 

positions or movements. Sometimes attacks are induced by 
hyperventilation. Mild symptoms such as tinnitus or hypoa-
cusis can also be present during the attack-free intervals. 
The goal of this review was to study (PubMed literature 
search) and present the current literature on VP and the most 
adequate imaging technique.

The first description of short “hyperactive dysfunction 
symptoms of the eighth cranial nerve” was made in 1975 by 
Jannetta [1] who attributed it to a neurovascular cross-com-
pression and later named it “disabling positional vertigo” in 
1986 [2]. The clinical characterization was heterogeneous 
with a broad variability of features (spinning vertigo, light-
headedness, instability of stance and gait without vertigo), 
attack duration (from seconds and minutes to days), and 
accompanying symptoms [3, 4]. Thus, this clinical mani-
festation made it indistinguishable from other episodic ver-
tigo syndromes such as vestibular migraine, superior canal 
dehiscence syndrome or functional dizziness. The term 
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“vestibular paroxysmia” (VP) was first introduced by Brandt 
and Dieterich in 1994 who specified the syndrome including 
the beneficial medical treatment with the antiepileptic drug 
carbamazepine [5]:

•	 Short attacks of spinning or non-spinning vertigo for sec-
onds to minutes

•	 Attacks frequently dependent on a particular head posi-
tion

•	 Hyperacusis or tinnitus during the attacks or constantly 
present

•	 Neurophysiological evidence of a vestibular or auditory 
deficit

•	 Efficiency of carbamazepine

For diagnosis of this observational study, at least three of 
the first four criteria together with the beneficial response to 
the sodium channel blocker carbamazepine were required 
[5, 6].

In a follow-up study of a larger cohort of patients, the 
diagnostic criteria for VP distinguished between definite VP 
and probable VP based on more detailed signs and symp-
toms, provoking factors and neurophysiological findings [7].

In 2016, the Classification Committee of the international 
Bárány Society formulated the modified diagnostic criteria 
for VP in its current version (Table 1) [8]:

In analogy to trigeminal neuralgia [9], we recommend 
three clinical forms of VP: Classical VP by neurovascular 
cross-compression with morphological proof of a proximal 
damage of the eighth nerve; secondary VP due to other 
space-occupying etiologies such as tumors, cysts, narrow 
internal auditory canal syndrome or pathological arteries; 
and idiopathic cases without verification of a causative 
pathology. What they all have in common is the clinical 
manifestation of frequent short dizziness attacks and the 
response to medical treatment with sodium channel blockers.

Patient history

The key symptom of VP is frequent recurrent short attacks 
of spinning or non-spinning vertigo, which typically 
last for seconds to a minute, but occasionally longer. In 
extreme cases, up to 70 attacks per day can occur. In the 
vast majority of cases, the attacks occur spontaneously. 
In some patients, attacks can be induced, for instance, by 
head turns to the right or to the left or other head move-
ments. In these cases, one should be careful to exclude 
the different forms of benign paroxysmal positional ver-
tigo (BPPV) in which the typical attacks and nystagmus 
are elicited by canalolithiasis when head movements are 
performed in the plane of a particular semicircular canal 
relative to the gravitational vector. In VP, vertigo and nys-
tagmus can also be induced by hyperventilation [7, 10].

In a study with 146 patients (73 definite VP, 73 prob-
able VP), the frequency of the attacks ranged between 5 
and 30 attacks per day [11]. Spinning vertigo was the most 
frequent type; this was more frequent in patients with defi-
nite VP than in those with probable VP. In two-third of 
patients, attacks occurred spontaneously; in one-quarter, 
they were triggered by head movements. The majority 
(approximately 70%) did not report any accompanying 
symptoms; in about 20–30%, mild unilateral cochlear 
symptoms prevailed [11]. In another study, one-third of 
patients initially showed hyperventilation-induced nystag-
mus and in some patients, the attacks were associated with 
hyperacusis or hypoacusis and/or tinnitus in the affected 
ear [12]. Nausea, vomiting, loss of consciousness and falls 
are not typical features of the condition.

As mentioned above, a convincing response to treat-
ment with sodium channel blockers, such as oxcarbaz-
epine, carbamazepine, or lacosamide (see below), in ade-
quate dosages is important for the definite diagnosis. As 
long as the effect of the treatment with sodium channel 
blockers is not known, only the diagnosis of probable VP 
can be made (see differential diagnosis) [8].

There are also patients who have, in addition to the 
recurrent attacks of vertigo, other neurological symptoms 
and signs, e.g., facial hemispasm [13–15], which is due to 
a combined irritation of the cranial nerves VIII and VII in 
the meatus acusticus internus where both nerves lie close 
to each other. The combination with trigeminal neuralgia 
and facial hemispasm, another two types of neurovascular 
compression of a cranial nerve, was also described [16]. 
There is an analogous disease due to a compression of the 
cochlear nerve characterized by recurrent brief attacks of 
tinnitus (so-called typewriter tinnitus)[12, 17, 18]; here 
again the diagnosis can only be made based on the benefi-
cial effect of sodium channel blockers.

Table 1   Diagnostic criteria for VP

Definite vestibular paroxysmia (each point needs to be fulfilled)
1. At least 10 attacks of spontaneous spinning or non-spinning vertigo
2. Duration less than 1 min
3. Stereotyped phenomenology in a particular patient
4. Response to treatment with a sodium channel blocker
5. Not better accounted for by another diagnosis.
Probable vestibular paroxysmia (each point needs to be fulfilled)
1. At least 5 attacks of spinning or non-spinning vertigo
2. Duration less than 5 min
3. Spontaneous occurrence or provoked by certain head movements
4. Stereotyped phenomenology in a particular patient
5. Not better accounted for by another diagnosis.
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Epidemiology

Although there are no data on the lifetime prevalence of 
VP, it can be considered a rare disease. Because of the 
rarity of the disease, studies with large numbers of cases 
do not exist so far. A few case series and several single 
cases have been published (e.g., [5–7, 11, 19–25]). The 
relative frequency of VP in a group of 45,234 patients 
with vertigo and dizziness in a tertiary vertigo care 
center was 3% (Fig. 1). The mean age of the patients, 
for instance in the four case series with more than ten 
patients, was 47–51 years (range 17–78 years) [5, 7, 19, 
25]. In these four studies, 45 of the total number of 81 
patients were female (55.6%), i.e., there was no obvious 
sex preponderance.

VP was also described occasionally in children, with 
features similar to those in adults [22, 26].

Clinical examination

During the attack-free interval in about 20% of patients, 
there is evidence of a mild unilateral peripheral vestibu-
lar hypofunction (pathological head-impulse test, head-
shaking nystagmus) or a slight impairment of hearing. 
In some patients, hyperventilation or head-shaking can 
induce vertigo and nystagmus, which can change its direc-
tion [7, 10, 11]. During an attack, there is typically a 
spontaneous nystagmus, which can be due to an excitation 
or transient loss of function or change its direction if there 
is a transition between the two [15, 27].

Neurophysiological examinations

During the attack-free interval, about 33–50% of patients 
show mild to moderate peripheral vestibular and/or coch-
lear deficits [7, 11, 19, 25]. Impairment of hearing is much 
less pronounced than in most cases of Menière’s disease. In 
addition to mild vestibular hypofunction, an excitation or 
a combination of excitation and inhibition in various tests 
(subjective visual vertical, measurement of ocular torsion, 
caloric testing, or vestibular-evoked myogenic potentials) 
can also be present [19, 25]. A study with auditory brainstem 
responses showed that patients with VP had longer interpeak 
latencies I–III and wave III latencies compared to non-VP 
patients, which also supports the assumed pathophysiology 
of a neurovascular compression [28].

During the attack, in a well-documented case with right-
sided neurovascular cross-compression, initially a left-beat-
ing nystagmus was recorded by videooculography, which, 
after 47 s, beat to the right for 10 s. This is compatible with 
an inhibition and excitation of the vestibular nerve [27, 29]. 
In another case, an excitatory nystagmus was recorded; in 
this case, treatment with a sodium channel blocker was 
effective [30].

Imaging VP

The role of MRI in demonstrating a neurovascular compres-
sion and identifying the affected side has been evaluated in 
several case series (Fig. 2). In a study of 32 patients with 
VP, neurovascular compression of the eighth cranial nerve 
was detected in 95% and with bilateral neurovascular com-
pression in 42% of the patients by a high-resolution MRI 

Fig. 1   Frequency of different 
vertigo and dizziness syndromes 
in 45,234 patients from a 
tertiary interdisciplinary vertigo 
outpatient unit of the German 
Center for Vertigo and Balance 
Disorders and the Department 
of Neurology, LMU University 
Hospital, Munich, Germany, 
over 26 years from 1998 to 
2023. VP is a rare vestibular 
disease accounting for 3% 
(N = 1339) of vertigo/dizziness 
patients. *Others means dizzi-
ness or imbalance due to non-
vestibular origin, e.g., polyneu-
ropathy, orthostatic dizziness, 
ocular motor disorders
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with constructive interference in steady-state/fast imaging 
employing steady-state (3D-CISS/ FIESTA) sequences of 
the brainstem [7]. In another study of 20 VP patients, neuro-
vascular compression of the eighth cranial nerve was found 

in all patients, but also in 7 out of 20 control subjects [19]. 
Combining magnetic resonance imaging (MRI) sequences 
that permit the determination of vestibular nerve angulation 
(i.e., change of nerve caliber or direction), structural nerve 
integrity via diffusion tensor imaging (DTI), and exclusion 
of endolymphatic hydrops (ELH) via delayed gadolinium-
enhanced MRI of the inner ear could increase the diagnostic 
accuracy in patients with VP [25]. In the latter study on 18 
VP patients and 18 healthy controls, a neurovascular com-
pression could be documented in 15 of 18 patients and in 
10 of 18 controls; the mean distance between the brainstem 
and the vessel was 1.5–9.6 mm [25]. In all VP studies, the 
distance between the brainstem and compressing vessels 
varied between 0.0 and 10.2 mm. The distance seems to be 
one important aspect since this part of the nerve is proximal 
to the transition zone (up to 15 mm [31]) and covered by 
oligodendrocytes. However, this distance was similar in the 
healthy controls [25].

The involved vessel can vary. In 15 of 20 VP cases, the 
compressing vessel was the anterior inferior cerebellar artery 
(AICA, 75%), the posterior inferior cerebellar artery in one, 
a vein in two, and the vertebral artery in another two cases 
[19]. In the other study on 15/18 VP patients and 10/18 con-
trols, the contacts were also documented most often between 
the anterior inferior cerebellar artery (VP 67%, controls 
100%), followed by the posterior inferior cerebellar artery 
(VP 2/15), the superior cerebellar artery (VP 1/15), the ver-
tebral artery (VP 1/15) and a vein (VP 1/15) [25]. Nerve 
angulation at the contact side was found in 53% (8/15) of 
VP, but only in 2 of 10 controls [25]. Furthermore, DTI 
structural integrity was reduced on the side affected by VP, 
and mild endolymphatic hydrops (61.1%) and higher asym-
metry indices of the endolymphatic space were further found 
compared to the controls. Disease duration and total number 
of attacks correlated with the decreased structural integrity 
of the affected nerve in DTI. Distance of neurovascular com-
pression within the nerve’s root entry zone correlated with 
nerve function, nerve integrity loss, and volume of the endo-
lymphatic space in VP [25]. In an earlier smaller case series, 
the nerve angulation was already described in VP [32].

Thus, in summary, a high-resolution MRI with 3D-CISS/ 
FIESTA sequences of the brainstem allows a simple depic-
tion of a neurovascular contact [33, 34]. However, it is not 
suitable as a proof of a symptomatic VP since it can be 
seen in up to 35–55% of healthy controls. Symptomatic VP 
requires the typical signs and symptoms and, in addition 
to the neurovascular contact, several pathological imaging 
parameters, such as the disturbance of microstructure and 
ELS changes in the root entry zone of the eighth cranial 
nerve.

This is also the problem of a systematic review and meta-
analysis on the association of vascular loops within the 
internal auditory canal with audio–vestibular symptoms as 

Fig. 2   Example of the cranial MRI of a VP patient. Constructive 
interference in steady-state sequence (CISS) with 0.5 × 0.5 × 0.5 mm 
for high-resolution structural imaging (left column) depicting the 
semicircular canals and the vestibular nerve with the root entry zone 
into the pontomedullary brainstem. Reconstruction of fractional ani-
sotropy based on 2 × 2 × 2 mm diffusion-weighted imaging (DWI)
(right column).While structural MRI (left column) can reveal fine 
details of vestibulocochlear nerve anatomy, such as the presence and 
extent of neurovascular contact and associated nerve angulation, it 
cannot provide information on nerve integrity. For this, DWI data are 
used (right column) since the reconstruction of specific diffusion ten-
sor maps from raw DWI data can relay further information on voxel-
wise physical properties such as fractional anisotropy. Fiber-tracking 
algorithms allow to determine the three-dimensional directional 
course of nerve fibers. Paired with high-resolution structural data, the 
vestibulocochlear nerve can be identified and disease-specific changes 
in nerve integrity can be measured (bottom). Lower nerve integrity is 
shown in yellow–red colors
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performed in 16 studies and 3,455 ears by Cowen et al. [35] 
who were critical of the selection bias, small number of eli-
gible studies, and heterogeneity. Despite that, they found two 
remarkable associations between vessels and nerves, the first 
a neurovascular compression of the eighth nerve associated 
with VP and the second intrameatal vascular loops associ-
ated with sudden onset of sensorineural hearing loss [35].

Pathophysiological Mechanisms

In 1975, Jannetta and colleagues were the first to describe 
the pathophysiology of VP as a “neurovascular cross-com-
pression in patients with hyperactive dysfunction symptoms 
of the eighth cranial nerve”.1 In analogy to the brief recur-
rent symptoms in trigeminal neuralgia, hemifacial spasm, 
glossopharyngeal neuralgia, or myokymia of the superior 
oblique muscle [9, 36–38], it is assumed that the short 
attacks of vertigo are caused by compression of the vestibu-
lar nerve. Pathophysiologically, a compression can cause 
partial demyelination of axons, which can lead to ephaptic 
discharges, i.e., pathological paroxysmal inter-axonal trans-
missions between neighboring axons which can be further 
triggered by the pulsations of the artery and by change of 
sensory input during head movements. The hypothesis of 
excitation of the vestibular nerve is supported (i) by cases 
in which a patient becomes free of symptoms by surgical 
decompression [23], (ii) by nystagmus due to hyperexcitabil-
ity during an attack [30], (iii) by a transition of nystagmus 
caused by hypo- and hyperexcitability [27, 29] and (iv) by 
evidence for hyperexcitability and vestibular deficits found 

even between the attacks [19] (Fig. 3). A 7 Tesla MRI in 
six patients with VP confirmed neurovascular cross-com-
pression but did not detect structural abnormalities in these 
patients [39].

More detailed MRI data provide evidence that combin-
ing MRI sequences, which permit the determination of 
vestibular nerve angulation (i.e., change of nerve caliber 
or direction), structural nerve integrity via diffusion ten-
sor imaging (DTI), and evaluation of the endolymphatic 
space via delayed gadolinium-enhanced MRI of the inner 
ear, does increase the diagnostic accuracy in VP patients 
[25]. The nearer the nerve–vessel contact was to the point 
of entry/exit of the nerve into/from the brainstem, the poorer 
the audiovestibular function and nerve structural integrity, 
and the larger the inner ear endolymphatic space were [25]. 
The intracisternal part of the eighth nerve starts covered by 
central myelin (i.e., oligodendrocytes, also called root entry 
zone), then 6–15 mm [31] as measured from the point of 
entry/exit oligodendrocytes change into Schwann cells [40], 
which is called the transition zone. The additional interpara-
metric analyses corroborated the pathophysiological theory 
[5, 6, 19, 41] that the intracisternal part of the eighth cra-
nial nerve covered by central myelin (i.e., oligodendrocytes) 
seems to be particularly vulnerable for deficits induced by 
the nerve–vessel contact and that the contact seems to be a 
necessary precondition factor for developing VP [25].

Since recurrent attacks of vertigo can also be caused by 
other rare pathologies (i.e., secondary VP), a cranial MRI 
should be always performed to document or exclude the 
presence of a tumor in the area of the cerebellopontine angle 
[42] such as vestibular schwannoma (e.g., [43]), arachnoid 

Fig. 3   Cranial MRI of a patient 
with VP who had microsurgery 
because of intolerable medical 
side effects. A Constructive 
interference in steady-state 
sequence (CISS) and B time-
of-flight (TOF) shows contact 
(arrows) between the right 
eighth cranial nerve (8 CN) and 
the anterior inferior cerebellar 
artery (AICA). C Intraoperative 
micrographs demonstrate vascu-
lar contact and D considerable 
compression of the eighth nerve 
after removal of the arteries 
(circle). (Modified from [23])
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cysts [27], vertebrobasilar dolichoectasia [16], tortuous ver-
tebral artery [15], or other brainstem lesions such as brain-
stem melanocytoma [44]. The secondary VPs were also 
reported to respond to the sodium channel blocker carba-
mazepine [15, 16].

Recurrent VP attacks induced by hyperventilation and 
associated with nystagmus can also occur in patients with a 
vestibular schwannoma [43]. Rare causes of short and head 
position-dependent attacks of vertigo are moreover (a) an 
arachnoidal cyst, which leads to an extension of the nerve 
[27] or (b) a cerebellopontine meningioma [30, 42] or (c) a 
vestibular neuritis [45]. In the case of an arachnoidal cyst, 
the symptoms could be explained by a conduction block 
of the nerve, lasting hours to days, in combination with 
additional head position-dependent excitation of the nerve 
(ectopic discharges), which led to direction-changing nystag-
mus for seconds to minutes (Fig. 4) [27]. Transitions from 
conduction block to entopic discharges have been described 
to occur with varying peripheral nerve compressions [46, 
47].

Therapy

Based on the assumed pathophysiology and in analogy to 
other neurovascular cross-compression syndromes, the first 
choice is a prophylactic therapy of the attacks with sodium 
channel blockers [5–7] because they reduce the excitabil-
ity of the peripheral nerves [38]. If the diagnosis is proven 
with fulfillment of the current diagnostic criteria (Table 1) 
and a convincing response to treatment, the affected side 
is definitely identified and the patient does not tolerate 

pharmacotherapy, in rare individual cases surgical treatment 
[1, 48, 49] can be considered.

Medication

There is only one randomized, placebo-controlled trial avail-
able so far [50]. The therapeutic effect of carbamazepine, 
which is thought to block the use-dependent fast voltage-
gated sodium channels, has been described in non-controlled 
case series. In one of these case series, 11 out of 11 patients 
responded well [5]. In another, 7 out 8 patients showed an 
improvement [51]. In an observational follow-up study in 
32 patients with a mean follow-up period of 3 years, a sig-
nificant and persistent reduction of the frequency of attacks 
to 10% of the initial frequency and a reduction of the inten-
sity and duration of the attacks were found during treatment 
with carbamazepine or oxcarbazepine [7]. In a randomized, 
placebo-controlled trial, a significant therapeutic effect of 
oxcarbazepine (900 mg/d), which has fewer side effects and 
interactions than carbamazepine, was found (reduction to 
0.53). However, the drop-out rate due to adverse events was 
60% [50].

Since there can be several contraindications, side effects 
and interactions for carbamazepine and oxcarbazepine, with 
the result that the compliance, persistence and adherence 
of patients can be quite low, an alternative medication is 
wanted. A well-tolerated [52] and evidently effective [53] 
alternative could be lacosamide; its primary mode of action, 
a blocking of sodium channels, is similar to carbamazepine 
but with fewer adverse effects [53].

Fig. 4   Secondary VP due to an arachnoid cyst in the right cerebel-
lopontine angle that distorted the right vestibulocochlear nerve (A 
arrow at the nerve above the cyst in MRI scan) causing recurrent 
episodes of oscillopsia, rotational vertigo, and postural imbalance. 
These attacks were elicited and modulated by changing horizontal 
head positions. B Electronystagmography (middle) and posturogra-
phy (bottom) during different head positions from straight ahead with 
eyes open (left) and eyes closed to head turn to the right and head 
turn to the left (right). Note the variation of nystagmus direction and 

intensity and the postural sway which was largest during head turn 
to the right. Ocular motor analysis revealed two different types of 
attacks, first, episodes of vestibular hypofunction (conduction block) 
for minutes to several hours, and second, B paroxysmal vestibular 
excitation (ectopic discharges) for seconds with head rotation to the 
right. One week after resection of the cyst and decompression of the 
eighth nerve the patient was symptom free and the ocular motor anal-
ysis normal. (Modified from [27])
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In the very rare manifestations of VP in childhood, attacks 
usually cease after low-dose carbamazepine administration 
(2–4 mg/kg daily) [22]. Operative decompression should 
only be considered as a last resort since vascular, brain, and 
bone structures grow at different speeds in children, so that 
compression syndromes mostly resolve spontaneously [54].

Pragmatic treatment To minimize adverse effects at 
the beginning of the medication, a slow increase in dos-
ing is advantageous, e.g., with 2 times 100–200 mg/d. To 
evaluate the efficacy of medication, e.g., oxcarbazepine 
(300–900 mg/d) or carbamazepine (200–800 mg/d), a treat-
ment period of at least 4 weeks is recommended and the 
effects should be documented by a patient’s diary in which 
the number of attacks per day is noted. A positive response 
supports the diagnosis. In case of intolerance to these drugs, 
lacosamide (100–200 mg/d, up to 400 mg/d), which is well-
tolerated, can be given. For other sodium channel blockers, 
such as phenytoin or lamotrigine, there are no case series or 
clinical studies yet.

Surgical treatment

In 1986, Jannetta and colleagues reported a case series of 
21 patients treated by microvascular decompression, 16 of 
whom benefited from this procedure [2]. These results were 
confirmed by larger case series on 41 patients [3] and 207 
patients [4] with a success rate of between 73 and 80%. Later 
it was criticized that the selection criteria for surgery were 
variable and that no standardized outcome measures were 
used [48]. More recent clinical long-term observations of 
keyhole microvascular decompression with local anesthe-
sia showed, in 11 of 12 VP patients, a neurovascular com-
pression induced vertigo intraoperatively and a complete 
disappearance postoperatively over a mean follow-up of 
116 months [55]. However, since not all patients improved 
with microvascular decompression and the rate of sympto-
matic improvement in the patients with a preoperative CISS/
FIESTA MRI was greater than those without preoperative 
high-spatial resolution imaging [34], the authors stated that 
no definite conclusions could be made.

Despite the reports of partial successes, operative micro-
vascular decompression should be reserved (as the treat-
ment of last resort) for cases with VP with the following 
prerequisites: (i) the diagnosis is certain with a convincing 
response to pharmacotherapy; (ii) various medications are 
not tolerated; and (iii) the affected side is clearly identified. 
These restrictions have to be considered because of the risk 
of a brainstem and/or cerebellar infarction due to intra- or 
post-operative vasospasm (1–3%). Since the labyrinthine 
artery originates from the anterior inferior cerebellar artery 
(AICA) and the AICA is the compressing vessel that has to 
be moved in 75%, an infarction can also cause acute hearing 
and/or vestibular loss.

Course of disease

Studies on the long-term course of the disease exhibited 
contrary results. In one study of 61 patients with a mean 
follow-up of 3.4 years, 44 patients (72%) still experienced 
vertigo attacks and 71% reported having limitations of their 
quality of life [24]. The authors concluded that there is a 
rather unfavorable prognosis in VP patients in terms of 
vertigo attacks and quality of life and recommended that 
after the initial diagnosis, follow-up is warranted to monitor 
clinical outcomes. In another study with 146 VP patients, 
three-quarters of the patients remained attack-free during a 
mean follow-up of 4.8 years, more than half of them even 
without any medication [11]. Here, the long-term prognosis 
of VP appears favorable, not necessarily requiring ongo-
ing treatment. This was in line with an earlier follow-up on 
32 VP patients over a mean time of 31.3 months in which 
treatment with carbamazepine or oxcarbamazepine led to a 
reduction of attack frequency and duration to 10% of base-
line [7]. Thus, regular follow-up examinations are necessary 
to evaluate the course of the disease as well as the effects and 
side effects of the medical treatment to adjust the dosage.

Differential diagnosis

To make the diagnosis, it is important that the recurrent 
spontaneous short attacks of vertigo respond to treatment 
with a sodium channel blocker and that other pathologies are 
excluded by MRI. There are several other disorders which 
may present with the leading symptom of recurrent sponta-
neous short attacks of vertigo. The most important differ-
ential diagnoses are short vertigo attacks due to brainstem 
plaques in multiple sclerosis or brainstem infarctions which 
both can lead to paroxysmal brainstem attacks presenting 
with vertigo, dysarthria, or ataxia. They may be difficult 
to distinguish as they can also lead to ephaptic discharges 
of neighboring fibers of the brainstem paths and can also 
respond to low doses of sodium channel blockers [56]. They 
are easier to diagnose when dysarthria and ataxia are more 
prominent and induced by changing body position (when 
standing up). In such cases, the use of MRI with thin brain-
stem slices is useful for establishing the diagnosis.

Another rare cause is an epilepsy with vestibular aura 
(vestibular epilepsy) that can manifest with short attacks of 
vertigo often lasting a few seconds [57] and nystagmus [58] 
primarily associated with temporal lobe seizures. Vestibular 
aura with additional symptoms, so-called non-isolated ves-
tibular aura, is much more prevalent than isolated vestibular 
aura. A retrospective analysis of 31 patients who were diag-
nosed as having vestibular epilepsy, some features of which 
were triggered by peripheral vestibular stimuli [59], may 
suffer from the diagnostic uncertainty of differentiating epi-
leptic seizures elicited by cortical excitation from peripheral 
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nerve vestibular paroxysmia. Although the authors suggested 
the possibility of a single nosological entity [59], it is more 
likely that they are different entities and should not be con-
fused as a common disorder as was published for “idiopathic 
vestibular epilepsy in dogs” [60].

Short attacks of vertigo typically provoked by head turns 
can exceptionally be due to a rotational vertebral artery com-
pression syndrome that transiently reduces blood flow to the 
brainstem and labyrinth. These attacks may also be associ-
ated with a nystagmus indicating an excitation [61, 62].

The rare “near”-narrowed internal auditory canal syn-
drome can mimic VP in adults [63] and children [26] pre-
senting with positional vertigo and exercise- or rapid head 
movements-induced vertigo and dizziness. The narrowed 
internal auditory canal corresponds to a diameter of less 
than 2 mm on CT or 2.9 mm on MRI in coronal sections, 
usually combined with a hypoplastic nerve. Similar clinical 
presentations were reported in a few case reports of osteoma 
or exostosis of the internal auditory canal [64–66].

In orthostatic hypotension, the leading symptom is recur-
rent attacks of dizziness or light-headedness, not vertigo, 
which are induced by changes of body position from lying 
or sitting down to an upright position [67].

Benign paroxysmal positional vertigo (BPPV) is not an 
often-needed differential diagnosis because it is accompa-
nied by a crescendo–decrescendo positioning nystagmus 
typically provoked by lying down or turning over in the 
supine position. For diagnostic examination, it is elicited 
after a latency in the specific head position of a Dix–Hall-
pike maneuver (head turned 45° to one side in line with the 
posterior semicircular canals) or by head turns of 60–90° 
to the left and the right of the supine patient with the head 
elevated by 25° (horizontal semicircular canals) [68]. These 
maneuvers do not elicit attacks of VP.

Funding  Open Access funding enabled and organized by Projekt 
DEAL.

Declarations 

Conflict of interest  The authors report no conflicts of interest.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Jannetta PJ (1975) Neurovascular cross-compression in patients 
with hyperactive dysfunction symptoms of the eighth cranial 
nerve. Surg Forum 26:467–468

	 2.	 Møller MB, Møller AR, Jannetta PJ, Sekhar L (1986) Diagnosis 
and surgical treatment of disabling positional vertigo. J Neurosurg 
64:21–28

	 3.	 Møller MB, Møller AR (1990) Vascular compression syndrome 
of the eighth nerve. Clinical correlations and surgical findings. 
Neurol Clin 8(2):421–439

	 4.	 Møller MB, Møller AR, Jannetta PJ, Jho HD, Sekhar LN (1993) 
Microvascular decompression of the eighth nerve in patients 
with disabling positional vertigo: selection criteria and operative 
results in 207 patients. Acta Neurochir 125(1–4):75–82

	 5.	 Brandt T, Dieterich M (1994) Vestibular paroxysmia: vascular 
compression of the eighth nerve? Lancet 343(8900):798–799

	 6.	 Strupp M, Brandt T, Dieterich M (2023) Vestibular paroxysmia. 
In: Strupp M, Brandt T, Dieterich M (eds) Vertigo and dizzi-
ness. Common complaints, 3rd edn. Springer Nature, Switzer-
land, pp 203–215

	 7.	 Hüfner K, Barresi D, Glaser M et al (2008) Vestibular parox-
ysmia: diagnostic features and medical treatment. Neurology 
71(13):1006–1014

	 8.	 Strupp M, Lopez-Escamez JA, Kim JS et al (2016) Vestibular 
paroxysmia: diagnostic criteria. J Vestib Res 26:409–415

	 9.	 Chong MS, Bahra A, Zakrzewska JM (2024) Guidelines for 
the management of trigeminal neuralgia. Clevel Clin J Med 
90(6):355362

	10.	 Lee SM, Oh EH, Choi SY, Jo JW, Choi JH, Choi KD (2020) 
Hyperventilation-triggered vertigo and nystagmus in vestibular 
paroxysmia. J Clin Neurol 16(3):507–509

	11.	 Steinmetz K, Becker-Bense S, Strobl R, Grill E, Seelos K, Hup-
pert D (2022) Vestibular paroxysmia: clinical characteristics 
and long-term course. J Neurol 269(12):6237–6245

	12.	 Kim CH, Choi KD (2021) Periodic tinnitus and direction-
changing nystagmus in vestibular paroxysmia. J Clin Neurol 
17:493–495

	13.	 Straube A, Büttner U, Brandt T (1994) Recurrent attacks with 
skew deviation, torsional nystagmus, and contraction of the left 
frontalis muscle. Neurology 44:177–178

	14.	 Silva-Hernandez L, Silva-Hernandez M, Gutierrez-Viedma A, Yus 
M, Cuadrado ML (2019) Hemifacial spasm and vestibular parox-
ysmia: copresence of two neurovascular compression syndromes 
in a patient. Neurologia 34(2):131–133

	15.	 Choi JW, Kim C-H (2021) Vestibular paroxysmia caused by con-
tralateral tortuous vertebral artery: a case report. Case Rep Med 
100(45):e27815

	16.	 Han J, Wang T, Xie Y, Cao D, Kang Z, Song X (2018) Successive 
occurrence of vertebrobasilar dolichectasia induced trigeminal 
neuralgia, vestibular paroxysmia and hemifacial spasm: a case 
report. Medicine 97(25):e11192

	17.	 Russell D, Baloh RW (2009) Gabapentin responsive audiovestibu-
lar paroxysmia. J Neurol Sci 281(1–2):99–100

	18.	 Sunwoo W, Jeon YJ, Bae YJ, Jang JH, Koo JW, Song JJ (2017) 
Typewriter tinnitus revisited: the typical symptoms and the initial 
response to carbamazepine are the most reliable diagnostic clues. 
Sci Rep 7(1):10615

	19.	 Best C, Gawehn J, Kramer HH et al (2013) MRI and neurophysi-
ology in vestibular paroxysmia: contradiction and correlation. J 
Neurol Neurosurg Psychiatry 84(12):1349–1356

	20.	 Chang TP, Wu YC, Hsu YC (2013) Vestibular paroxysmia associ-
ated with paroxysmal pulsatile tinnitus: a case report and review 
of the literature. Acta Neurol Taiwanica 22(2):72–75

http://creativecommons.org/licenses/by/4.0/


Journal of Neurology (2025) 272:188	 Page 9 of 10  188

	21.	 He LY, Dong WW, Huang W, Luo Y, Lu FJ (2009) Clinical mani-
festations and imaging features of peripheral vestibular paroxys-
mia: a report of 7 cases. Zhonghua Yi Xue Za Zhi 89(13):909–911

	22.	 Lehnen N, Langhagen T, Heinen F, Huppert D, Brandt T, Jahn 
K (2015) Vestibular paroxysmia in children: a treatable cause of 
short vertigo attacks. Dev Med Child Neurol 57(4):393–396

	23.	 Strupp M, von Stuckrad-Barre S, Brandt T, Tonn JC (2013) Teach-
ing NeuroImages: compression of the eighth cranial nerve causes 
vestibular paroxysmia. Neurology 80(7):e77

	24.	 Hanskamp LAJ, Schermer TR, van Leeuwen RB (2022) Long-
term prognosis of vertigo attacks and health-related quality of life 
limitations in patients with vestibular paroxysmia. Otol Neurotol 
43:e475–e481

	25.	 Kierig E, Gerb J, Boegle R, Ertl-Wagner B, Dieterich M, Kirsch 
V (2023) Vestibular paroxysmia entails vestibular nerve function, 
microstructure and endolymphatic space changes linked to root-
entry zone neurovascular compression. J Neurol 270(1):82–100

	26.	 Idriss SA, Thai-Van H, Altaisan R et al (2022) The narrowed 
interal auditory canal: a distinct etiology of pediatric vestibular 
paroxysmia. J Clin Med 11(15):430

	27.	 Arbusow V, Strupp M, Dieterich M et al (1998) Alternating 
episodes of vestibular nerve excitation and failure. Neurology 
51(5):1480–1483

	28.	 Sun H, Tian X, Zhao Y, Jiang H, Gao Z, Wu H (2022) Appli-
cation of ABR in pathogenic neurovascular compression of 
the 8th cranial nerve in vestibular paroxysmia. Acta Neurochir 
164(11):2953–2962

	29.	 Choi SY, Choi JH, Choi KD (2018) The nystagmus of vestibular 
paroxysmia. J Neurol 265(7):1711–1713

	30.	 Young AS, Jonker B, Welgampola MS (2019) Vestibular par-
oxysmia presenting with irritative nystagmus. Neurology 
92(15):723–724

	31.	 Lang J (1982) Anatomy, length and blood vessel relations of 
“central” and “peripheral” paths of intracisternal cranial nerves. 
Zentralbl Neurochir 43:217–258

	32.	 Sivarasan N, Touska P, Murdin L, Connor S (2019) MRI findings 
in vestibular paroxysmia—an observational study. J Vestib Res 
29(2–3):137–145

	33.	 Karamitros A, Kalamatianos T, Stranjalis G, Anagnostou E (2022) 
Vestibular paroxysmia: clinical features and imaging findings; a 
literature review. J Neuroradiol 49:225–233

	34.	 Busse S, Taylor J, Field M (2023) Correlation of preoperative 
high-resolution neurovascular imaging and surgical success 
in neurovascular compression syndromes. World Neurosurg 
172:E593–E598

	35.	 Cowen JE, Tehrani MS, Connor SE (2025) The association of 
vascular loops within the internal auditory meatus or contacting 
the vestibulo-cochlear nerve with audio-vestibular symptoms. A 
systematic review and meta-analysis. Am J Neuroradiol. https://​
doi.​org/​10.​3174/​ajnr.​A8186

	36.	 Yousry I, Dieterich M, Naidich TP, Schmid UD, Yousry TA 
(2002) Superior oblique myokymia: magnetic resonance imag-
ing support for the neurovascular compression hypothesis. Ann 
Neurol 51(3):361–368

	37.	 Hüfner K, Linn J, Strupp M (2008) Recurrent attacks of vertigo 
with monocular oscillopsia. Neurology 71(11):863

	38.	 Strupp M, Dieterich M, Brandt T, Feil K (2016) Therapy of ves-
tibular paroxysmia, superior oblique myokymia, and ocular neu-
romyotonia. Curr Treat Options Neurol 18(7):34

	39.	 Rommer PS, Wiest G, Kronnerwetter C et al (2015) 7-Tesla MRI 
demonstrates absence of structural lesions in patients with ves-
tibular paroxysmia. Front Neuroanat 9:81

	40.	 De Ridder D, Moller A, Verlooy J et al (2002) Is the root entry/
exit zone important in microvascular compression syndromes? 
Neurosurgery 51:427–434

	41.	 Brandt T, Strupp M, Dieterich M (2016) Vestibular paroxysmia: 
a treatable neurovascular cross-compression syndrome. J Neurol 
263(Suppl 1):90–96

	42.	 Lee SU, Jeong SH, Kim HJ, Kim JS (2016) Cerebellopontine 
angle meningeoma mimicking vestibular paroxysmia. J Neurol 
263:168–170

	43.	 Minor LB, Haslwanter T, Straumann D, Zee DS (2000) Hyper-
ventilation-induced nystagmus in patients with vestibular schwan-
noma. Neurology 53(9):2158–2168

	44.	 Lee SU, Kim HJ, Choi JY, Kim JS (2018) Lower brainstem mel-
anocytoma masquerading as vestibular paroxysmia. J Neurol 
265(5):1222–1225

	45.	 Ori M, Gambacorta V, Ricci G, Faralli M (2018) Vestibular par-
oxysmia in vestibular neuritis: a case report. Audiol Res 8:206

	46.	 Ochoa JL, Torebjörk HE (1980) Paraesthesia from ectopic impulse 
generation in human sensory nerves. Brain 103(4):835–853

	47.	 Sugawara O, Atsuta Y, Iwahara T et al (1996) The effects of 
mechanical compression and hypoxia on nerve root and dor-
sal root ganglia. An analysis of ectopic firing using an in vitro 
model. Spine 21(18):2089–2094

	48.	 Yap L, Pothula VB, Lesser T (2008) Microvascular decompres-
sion of cochleovestibular nerve. Eur Arch Otorhinolaryngol 
265(8):861–869

	49.	 Shi X, Zhang X, Xu L, Xu Z (2022) Neurovascular compression 
syndrome: Trigeminal neuralgia, hemifacial spasm, vestibular 
paroxysmia, glossopharyngeal neuralgia, four case reports and 
review of literature. Clin Neurol Neurosurg 221:107401

	50.	 Bayer O, Bremova T, Strupp M, Hüfner K (2018) A randomized 
double-blind, placebo-controlled, cross-over trial (vestparoxy) 
of the treatment of vestibular paroxysmia with oxcarbazepine. 
J Neurol 265(2):291–298

	51.	 Kanashiro AM, Alexandre PL, Pereira CB, Melo AC, Scaff M 
(2005) Vestibular paroxysmia: clinical study and treatment of 
eight patients. Arq Neuropsiquiatr 63(3A):643–647

	52.	 Li J, Sun M, Wang X (2020) The adverse-effect profile of 
lacosamide. Expert Opin Drug Saf 19:131–138

	53.	 Strupp M, Elger C, Goldschagg N (2019) Treatment of ves-
tibular paroxysmia with lacosamide. Neurol Clin Pract 
9(6):539–541

	54.	 Huppert D, Langhagen T, Brandt T (2017) Benign course of 
episodic dizziness disorders in childhood. J Neurol 264(Suppl 
1):4–6

	55.	 Liu F, Wei C, Huang W (2020) Clinical long-term observation of 
the keyhole microvascular decompression with local anesthesia 
on diagnosis and treatment of vestibular paroxysmia. Acta Oto-
laryngol 140(5):378–382

	56.	 Li Y, Zeng C, Luo T (2011) Paroxysmal dysarthria and ataxia in 
multiple sclerosis and corresponding magnetic resonance imaging 
findings. J Neurol 258(2):273–276

	57.	 Tarnutzer AA, Lee SH, Robinson KA, Kaplan PW, Newman-Toker 
DE (2015) Clinical and electrographic findings in epileptic vertigo 
and dizziness: a systematic review. Neurology 84(15):1595–1604

	58.	 Pfefferkorn T, Holtmannspötter M, Querner V et al (2004) Epi-
leptic nystagmus. Neurology 63(7):E14

	59.	 Perriguey M, Elziere M, Lopez C, Bartolomei F (2024) Vestibular 
epilepsy: clinical and electroencephalographic characteristics with 
proposed diagnostic criteria. J Neurol 272(1):68

	60.	 Al Kafaji T, Tocco F, Okonji S, Gallucci A (2014) Clinical fea-
tures and outcome of 10 dogs with suspected idiopathic vestibular 
epilepsy. J Vet Intern Med 38(3):1591–1597

	61.	 Strupp M, Planck JH, Arbusow V, Steiger HJ, Brückmann 
H, Brandt T (2000) Rotational vertebral artery occlusion syn-
drome with vertigo due to “labyrinthine excitation.” Neurology 
54(6):1376–1379

https://doi.org/10.3174/ajnr.A8186
https://doi.org/10.3174/ajnr.A8186


	 Journal of Neurology (2025) 272:188188  Page 10 of 10

	62.	 Choi KD, Shin HY, Kim JS et al (2005) Rotational vertebral 
artery syndrome: oculographic analysis of nystagmus. Neurol-
ogy 65(8):1287–1290

	63.	 Ionescu EC, Reynard P, Idriss SA, Ltaief-Boudriga A, Joly C-A, 
Thai-Van H (2023) The “near”-narrowed internal auditory canal 
syndrome in adults: clinical aspects, audio-vestibular findings, and 
radiological criteria for diagnosis. J Clin Med 12:7580

	64.	 Davis TC, Thedinger BA, Greene GM (2000) Osteomas of 
the internal auditory canal: a report of two cases. Am J Otol 
21:852–856

	65.	 Suzuki J, Takata Y, Miyazaki H et al (2014) Osteoma of the inter-
nal auditory canal mimicking vestibular schwannoma: case report 
and review of 17 recent cases. Tohoku J Exp Med 232:63–68

	66.	 Reynard P, Ionescu EC, Karkas A, Ltaief-Boudriga A, Thai-Van H 
(2020) Unilateral cochleovestibular nerve compression syndrome 
in a patient with bilateral IAC osteoma. Eur Ann Otorhinolaryngol 
Head Neck Dis 137:213–216

	67.	 Kim HA, Bisdorff A, Bronstein AM et al (2019) (2019) Hemody-
namic orthostatic dizziness/vertigo: diagnostic criteria. J Vestib 
Res 29(2–3):45–56

	68.	 von Brevern M, Bertholon P, Brandt T et al (2015) Benign par-
oxysmal positional vertigo: diagnostic criteria. J Vestib Res 
25(3–4):105–117


	Vestibular paroxysmia: a systematic review
	Abstract
	Introduction
	Patient history
	Epidemiology
	Clinical examination
	Neurophysiological examinations
	Imaging VP

	Pathophysiological Mechanisms
	Therapy
	Medication
	Surgical treatment
	Course of disease
	Differential diagnosis

	References




