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ABSTRACT

Vestibular syncope is a rare condition in which vertigo may cause syncopal attacks; however, the term has been associated with
confusion because it has been ascribed to completely different vestibular and neurological conditions, from dizziness to Meniére
disease (MD), to the neurovegetative symptoms in benign paroxysmal positional vertigo (BPPV) and central vertebrobasilar hy-
perfusion. A 75-year-old woman with vasodepressive vasovagal syncope, confirmed by a tilt test with trinitrine administration,

was referred for an audiological and vestibular assessment showing an acute unilateral peripheral vestibular deficit on the right

side. The diagnosis is peripheral acute vestibular deficits. Interventions and outcomes are vestibular treatment and rehabilitation.

The patient's vasovagal symptoms immediately improved and were completely resolved. Peripheral vestibular deficits might also
trigger syncopal episodes and must be considered and studied by a complete audiological and vestibular evaluation. By restoring
the peripheral vestibular function of the right labyrinth after vestibular treatment, a complete long-term resolution of multiple
vasovagal syncopal episodes was observed together with normalization of the tilt test.

Taxonomy Classification: Otolaryngology

1 | Introduction

Syncope is a transient, self-limiting loss of consciousness and
an inability to maintain postural tone because of reduced ce-
rebral blood flow, which is followed by spontaneous recov-
ery. Affecting 1%-3% of the elderly population, it represents a
challenging problem in medical practice because the causal
mechanism often remains uncertain even after extensive and
expensive evaluations [1]. Syncope may be caused by a variety
of factors, including cardiovascular, neurological, and metabolic
disorders, and its presentations are quite variable. However, the
most common causes of syncope are neurocardiogenic or vaso-
vagal syncope, which account for up to 50% of cases [1]. This

type of syncope is typically triggered by emotional distress,
pain, or orthostatic stress and is characterized by a sudden drop
in blood pressure and heart rate.

This report describes a case of recurrent syncope associated
with documented peripheral vestibular dysfunction, where ves-
tibular rehabilitation led to resolution of both vestibular deficits
and syncopal episodes. The temporal correlation between ves-
tibular treatment and the complete resolution of the syncopal
episodes, supported by objective vestibular testing and a 30-
month follow-up period, suggests a potential mechanistic link
between vestibular dysfunction and autonomic dysregulation in
selected cases of recurrent syncope.
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Summary

« Acute unilateral peripheral vestibular deficit can trig-
ger vasovagal syncope.

» Comprehensive vestibular assessment and targeted
rehabilitation can lead to complete resolution of syn-
copal episodes.

In the literature, some authors have described cases of “ves-
tibular syncope” in which vertigo may cause syncopal attacks
[2, 3]. However, the term “vestibular syncope” determined a
lot of confusion as it has been ascribed to completely different
vestibular conditions, varying from dizziness [4] to Tumarkin
in Meniere disease (MD) [5], in which the patients experienced
a severe immediate drop episodes without loss of conscious-
ness [6]. The same term has also been ascribed to the neuro-
vegetative symptoms in benign paroxysmal positional vertigo
(BPPV) or fainting after otolithic maneuvers [7]. Vestibular
syncope has also been addressed in the nonautonomic neu-
rological causes of syncope [8] and in central vertebrobasilar
hypoperfusion [9].

2 | Case Report

We report the case of a 75-year-old woman who visited the
Audiology Unit of a tertiary referral University Hospital for
recurrent syncopal episodes, having an episode once a year
with an increase in frequency over the past 4months, from
September 2021. At the time of the first visit (November 2021),
the patient had one episode per month with minor subcontinu-
ous lipothymic episodes (once every week). The episodes always
occurred with loss of consciousness in various situations but
not always in the orthostatic position, mostly after meals. They
were usually preceded by prodromes of pallor and sweating, a
sense of prelipothymic symptoms, and nausea, and did not re-
sult in morsus, sphincter release, or clonias; the patient quickly
regained consciousness without any postcrisis confusion.

Several diagnostic methods have already been employed to
decipher the nature of the patient's syncopal episodes, includ-
ing physical examination, laboratory testing, cardiologic,
neurologic, and endocrinological examinations, and cerebral
computed tomography with negative results for retrocochlear
lesions. Echocardiocolor Doppler revealed a left atrial septal an-
eurysm, and ECG-Holter for 7days showed a bradycardic rate
with 40 sinusoidal pauses lasting <3s at night, but both were
not deemed to be a cause of the symptoms.

The patient underwent a tilt test with trinitrin administration
that confirmed vasodepressive vasovagal syncope, with presyn-
copal symptoms mirroring these events. A loop recorder was
positioned to monitor the cardiac rhythm. After many cardio-
logic evaluations with negative results, she was referred to the
Syncope Unit of Internal Medicine, which recommended an
audiological examination to further investigate audiovestibular
function. The indication was based only on the fact that nausea
is a reported prodromic symptom.

3 | Clinical Findings

Bedside examination showed a right acute peripheral vestibular
deficit with a slight reduction in the vestibulospinal reflexes on the
right side in Romberg and Unterberger tests (60°). Ocular move-
ment evaluation showed only hypometric saccades on the left
side, whereas with the Frenzel eyeglasses, horizontal spontaneous
nystagmus of the first and second degree to the left side in both
supine and upright positions was observed. Spontaneous nystag-
mus is inhibited by fixation. No paroxysms were observed in any
placement.

3.1 | Diagnostic Assessment

Pure tone threshold, speech audiometry, and immittance audi-
ometry were normal.

The video-head impulse test (V-HIT), videoculography (VOG),
and caloric testing (Veitz 20°) showed significative periph-
eral vestibular asymmetry of the vestibulo-ocular reflexes
(right <left). In particular, the VOG also highlighted irregular
saccades with increased latency and reduced accuracy on the
right side, within age-adjusted normal range for age, along with
a mainly leftward saccadic pursuit at low velocities, which im-
proved at higher velocities; spontaneous nystagmus recording
revealed left-beating horizontal nystagmus, grades I-II; visuo-
vestibulo-ocular reflex gain was at the lower limit within the
normal range on both sides, and a bilateral cervical nystagmus
was detected. V-HIT and caloric testing confirmed an acute
right peripheral vestibular hyporeflexia.

3.2 | Therapeutic Intervention

In December 2021, the patient immediately started a vestibular
rehabilitation cycle including eight sessions of cervical electrical
stimulation [10]. The patient also started daily administration of
supplements containing choline, phospholipids, essential fatty
acids omega 3-6, thioctic acid, tryptophan, taurine, vitamin E, vi-
tamins B, magnesium, zinc, and selenium for 2 months, repeated
every 3months.

At the end of the rehabilitation cycle (December 2021), the pa-
tient reported immediate subjective relief from symptoms (nau-
sea and prelipothymic episodes).

After the rehabilitation cycle (January 2022), immediate im-
provement in the vestibular-ocular reflex (VOR) was observed,
restoring the balance between the two sides (Figure 1). In par-
ticular, the gain increased from 20% to 56% and the symmetry
index increased from -21% to —4%. Visuo-vestibular-ocular
reflex (VVOR) gain, phase, and symmetry index also reached
normal symmetric values (gain 76 vs. 86, phase —1° vs. +3° and
symmetry index —6% vs. +2% for the right side; 74% vs. 94%, —1°
vs. +4°, and 11% vs. —2% for the left side, pre- vs. postrehabilita-
tion values, respectively). This improvement was confirmed by
static posturography. The audiovestibular examination 1 month
after therapy showed that the resolution of the clinical picture
was constant.
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FIGURE1 | VOR before and after rehabilitation of the right side peripheral vestibular deficit.

During the follow-up period, with an audiological checkup every
3months, the resolution of the acute right vestibular deficit and
the absence of syncopal attacks were confirmed. The loop re-
corder positioned in November 2021, which did not detect any
anomaly during the entire period, was removed in June 2023.
The tilt test was repeated during the same period and showed
normal responses.

Currently, the patient has no syncopal or lipothymic episodes (at
a follow-up: of 2years and 6 months).

4 | Discussion

This case highlights the importance of considering a vestibular
involvement in patients presenting with syncopal episodes.

The vestibular nuclei are related to nucleus solitarius and nu-
cleus ambiguous, dorsal motor nucleus of the vagus, and caudal
and rostral ventrolateral medulla [11]. The cardiovascular cen-
ter decreases the sympathetic outflow by inhibiting the rostral
ventrolateral medulla and spinal sympathetic preganglionic
neurons; in contrast, the parasympathetic outflow stimulates
the nucleus ambiguus and dorsal motor nucleus of the vagus
[12]. This baroreflex controls the cardiovascular tone sustain-
ably, but it takes up to 2s to change the blood pressure, not
enough to maintain the homeostatic condition in response to
cardiovascular perturbation, especially for the human who con-
tinues to move up and down, resulting in a large vertical fluid
motion within the body [13]. Therefore, vestibulo-sympathetic
reflexes, principally from semicircular canal stimulations, are
considered to participate in maintaining the cardiovascular
tone, especially in response to sudden postural change [14]. In
fact, erroneous vestibular information from the otolithic or-
gans, during BPPV, might alter the vestibular-sympathetic re-
flex that normally compensates for a relative body fluid shift
associated with every motion [5], and a sympathetic hyperac-
tivity and parasympathetic suppression has been proved in the
irritative vestibular attacks of MD [15]. In this case report, it is
deemed that an acute unilateral vestibular deficit might cause a
dysautonomia caused by the overexpression of the parasympa-
thetic tone. It is very interesting and peculiar to this case thata

successful vestibular treatment provided a relief from the vaso-
vagal symptoms up to almost 3years of follow-up.

Author Contributions

Noemi Motta: data curation, writing — original draft. Marco Gitto:
writing - original draft. Valeria Castelli: investigation. Eleonora
Tobaldini: investigation. Nicola Montano: conceptualization, inves-
tigation. Federica Di Berardino: data curation, visualization, writing
- original draft, writing - review and editing.

Acknowledgments

The authors are grateful to the patient for her acceptance of describ-
ing her case and for her cooperation in clinical history. The authors ac-
knowledge that internal university resources had been used to support
this publication. Open access publishing facilitated by Universita degli
Studi di Milano, as part of the Wiley - CRUI-CARE agreement.

Ethics Statement

All procedures performed in the study were in accordance with the eth-
ical standards of the institutional and/or national research committee
and the 1975 Helsinki Declaration, as revised in 2008. This case report,
written according to the CARE guidelines, is in line with the princi-
ples of our internal IRB (Ethics Committee of Fondazione IRCCS Ca'
Granda, Ospedale Maggiore Policlinico of Milan, Italy [identification
number: 616, June 19, 2019:473_2018]).

Consent

The patient provided written informed consent for the publication of the
study. Patient anonymity was guaranteed.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

All relevant data are within the paper. Any additional information and
data are available from the corresponding author on reasonable request.

References

1.Z. D. Goldberger, B. J. Petek, M. Brignole, et al., “ACC/AHA/HRS
Versus ESC Guidelines for the Diagnosis and Management of Syncope,”

30f4

85UB0|7 SUOWIWIOD BAITR1D) 8]eol|dde auyy Aq pausenob a1e Ssppie O 8sn JO S3|NJ 104 A%eiq1 78U UO A8]1M UO (SUOTPUOD-PUe-SWLYW0 A8 | 1M ARIq | Ul UO//:SANY) SUORIPUOD pue SWe | 843 89S *[7202/TT/62] U0 A%eiqiTauliuo A8|IM ‘ B1felBUeIYo0D - oulprRRg 10 BoLBpa AQ £/96°€100/200T 0T/I0p/LLI00" A3 1M AReiq 1 |pul|uoy//Sdny oy pepeojumod ‘ZT ‘v20Z ‘Y0600502



Journal of the American College of Cardiology 74, no. 19 (2019): 2410-
2423, https://doi.org/10.1016/j.jacc.2019.09.012.

2. H. Kwon, E. Kwon, H. J. Kim, J. Y. Choi, and J. S. Kim, “Vestibular
Syncope: Clinical Characteristics and Mechanism,” Annals of Clinical
Translational Neurology 9, no. 10 (2022): 1616-1625, https://doi.org/10.
1002/acn3.51661.

3.R. Pecci, A. Ceccofiglio, and A. Ungar, “Syncope-Presyncope and
Dizziness, Differential Diagnosis,” Minerva Medica 113, no. 2 (2022):
273-280, https://doi.org/10.23736/S0026-4806.21.07808-3.

4.]J. P. Staab, M. J. Ruckenstein, D. Solomon, and N. T. Shepard, “Ex-
ertional Dizziness and Autonomic Dysregulation,” Laryngoscope 112,
no. 8 (2002): 1346-1350, https://doi.org/10.1097/00005537-200208000-
00005.

5. 1. Pyykko, V. Manchaiah, J. Zou, H. Levo, and E. Kentala, “Associ-
ation Between Syncope and Tumarkin Attacks in Méniére's Disease,”
Journal of International Advanced Otology 15, no. 1 (2019): 135-140,
https://doi.org/10.5152/ia0.2019.6094.

6.J. C. Chisholm, “Vestibular Dysfunction Presenting as Syncope,”
Journal of the National Medical Association 75, no. 11 (1983): 1101-1102.

7.H. A. Kim, A. Bisdorff, A. M. Bronstein, et al., “Hemodynamic Or-
thostatic Dizziness/Vertigo: Diagnostic Criteria,” Journal of Vestibular
Research 29, no. 2-3 (2019): 45-56, https://doi.org/10.3233/VES-190655.

8. C.J. Mathias, K. Deguchi, and I. Schatz, “Observations on Recurrent
Syncope and Presyncope in 641 Patients,” Lancet 357, no. 9253 (2001):
348-353, https://doi.org/10.1016/S0140-6736(00)03642-4.

9. I. Pyykkd, V. Manchaiah, J. Zou, H. Levo, and E. Kentala, “Do Patients
With Méniére's Disease Have Attacks of Syncope?,” Journal of Neurol-
ogy 264, no. 1 (2017): 48-54, https://doi.org/10.1007/s00415-017-8452-9.

10. G. Vallar, M. L. Rusconi, S. Barozzi, et al., “Improvement of Left
Visuo-Spatial Hemineglect by Left-Sided Transcutaneous Electrical
Stimulation,” Neuropsychologia 33, no. 1 (1995): 73-82, https://doi.org/
10.1016/0028-3932(94)00088-7.

11. G. R. Holstein, V. L. Friedrich, Jr., and G. P. Martinelli, “Projection
Neurons of the Vestibulo-Sympathetic Reflex Pathway,” Journal of
Comparative Neurology 522, no. 9 (2014): 2053-2074, https://doi.org/10.
1002/cne.23517.

12. K. Horacio, N.-K. Lucy, and P. Jose-Alberto, “Baroreflex Dysfunc-
tion,” New England Journal of Medicine 382, no. 2 (2020): 163-178,
https://doi.org/10.1056/NEJMral509723.

13. H. Hinghofer-Szalkay, S. E. Kravik, and J. E. Greenleaf, “Effect of
Lower-Body Positive Pressure on Postural Fluid Shifts in Men,” Euro-
pean Journal of Applied Physiology 57, no. 1 (1988): 49-54, https://doi.
0rg/10.1007/BF00691237.

14. B. J. Yates and A. M. Bronstein, “The Effects of Vestibular System
Lesions on Autonomic Regulation: Observations, Mechanisms, and
Clinical Implications,” Journal of Vestibular Research 15, no. 3 (2005):
119-129, https://doi.org/10.3233/VES-2005-15301.

15. M. Ishii, G. Ishiyama, A. Ishiyama, Y. Kato, F. Mochizuki, and Y.
Ito, “Relationship Between the Onset of Méniére's Disease and Sympa-
thetic Hyperactivity,” Frontiers in Neurology 13 (2022): 804777, https://
doi.org/10.3389/fneur.2022.804777.

4 0f 4

Clinical Case Reports, 2024

85UB0|7 SUOWIWIOD BAITR1D) 8]eol|dde auyy Aq pausenob a1e Ssppie O 8sn JO S3|NJ 104 A%eiq1 78U UO A8]1M UO (SUOTPUOD-PUe-SWLYW0 A8 | 1M ARIq | Ul UO//:SANY) SUORIPUOD pue SWe | 843 89S *[7202/TT/62] U0 A%eiqiTauliuo A8|IM ‘ B1felBUeIYo0D - oulprRRg 10 BoLBpa AQ £/96°€100/200T 0T/I0p/LLI00" A3 1M AReiq 1 |pul|uoy//Sdny oy pepeojumod ‘ZT ‘v20Z ‘Y0600502


https://doi.org/10.1016/j.jacc.2019.09.012
https://doi.org/10.1002/acn3.51661
https://doi.org/10.1002/acn3.51661
https://doi.org/10.23736/S0026-4806.21.07808-3
https://doi.org/10.1097/00005537-200208000-00005
https://doi.org/10.1097/00005537-200208000-00005
https://doi.org/10.5152/iao.2019.6094
https://doi.org/10.3233/VES-190655
https://doi.org/10.1016/S0140-6736(00)03642-4
https://doi.org/10.1007/s00415-017-8452-9
https://doi.org/10.1016/0028-3932(94)00088-7
https://doi.org/10.1016/0028-3932(94)00088-7
https://doi.org/10.1002/cne.23517
https://doi.org/10.1002/cne.23517
https://doi.org/10.1056/NEJMra1509723
https://doi.org/10.1007/BF00691237
https://doi.org/10.1007/BF00691237
https://doi.org/10.3233/VES-2005-15301
https://doi.org/10.3389/fneur.2022.804777
https://doi.org/10.3389/fneur.2022.804777

	Vestibular Syncope and Acute Peripheral Vestibular Deficit: A Case Report
	ABSTRACT
	1   |   Introduction
	2   |   Case Report
	3   |   Clinical Findings
	3.1   |   Diagnostic Assessment
	3.2   |   Therapeutic Intervention

	4   |   Discussion
	Author Contributions
	Acknowledgments
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


