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• ABSTRACT TITLE:

Assessment of vertigo in the emergency department: three tools to double diagnosis rate

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Aims: Many patients presenting to the emergency-department (ED) with vertigo, leave without a diagnosis. We
assessed whether three tools could improve ED diagnosis of vertigo.
Methods: A prospective observational study was undertaken on 539 patients presenting to ED with vertigo. We used
three tools in an intervention-group: a structured history and examination, nystagmus video-oculography (VOG) in
all patients and additional video head-impulse testing (vHIT) for acute-vestibular-syndrome (AVS). The diagnosis rate
in this intervention group was compared to a control ‘management-as-usual’ ED group.
Results: In the intervention-group (n=424), case-history classified AVS in 34.9%, episodic spontaneous-vertigo (ESV,
32.1%), and episodic positional-vertigo (EPV, 22.6%). In AVS, we employed “Quantitative-HINTS plus” (Head-Impulse,
Nystagmus and Test-of-Skew quantified by vHIT and VOG, audiometry) to identify vestibular-neuritis (41.2% of AVS)
and stroke (31.1% of AVS). vHIT gain ≤0.72, catch-up saccade amplitude >1.4○, saccade-frequency >154%, and
unidirectional horizontal-nystagmus, separated stroke from vestibular neuritis with 93.1% sensitivity and 88.5%
specificity. In ESV, 66.2% and 14% were diagnosed with vestibular migraine and Meniere’s Disease respectively by
using history and audiometry. Horizontal-nystagmus slow phase velocity was lower in migraine 0.4±1.6○/s than

Meniere’s 5.7±5.5○/s (p<0.01). In EPV, benign positional vertigo (BPV) was identified in 82.3% using VOG.
Paroxysmal positional nystagmus lasting <60s separated BPV from non-BPV with 90% sensitivity and 100%
specificity. In the control group of ED patients undergoing management-as-usual (n=115), diagnoses included BPV
(38.3%) and non-specific vertigo (41.7%).
Unblinded assessors reached a final diagnosis in 90.6% and 30.4% of the intervention and control groups. Blinded
assessors provided with the data gathered from each group reached a diagnosis in 86.3% and 41.1%.
Conclusion: The use of three tools: a structured clinical assessment, vHIT and VOG doubled the rate of diagnosis in
the ED.
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• ABSTRACT TITLE:

Balance and Dizziness Problems in Children: The 2016 National Health Interview Survey of 9,247 Children
in the United States

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Background: Dizziness and balance problems comprise many symptoms, e.g., a motion or spinning sensation
(vertigo), light-headedness, disequilibrium or unsteadiness. In 2012, the United States National Health Interview
Survey (NHIS) found a prevalence of balance and dizziness problems (BDP) of 5.3% in children. In 2016, the NHIS
BDP child survey was repeated with refined BDP descriptions and additional risk factors. Purpose: Describe
prevalence and characteristics of BDP in children and identify risk factors. Methods: A multistage, nationally
representative sample of children (n=9,247; aged 3-17 years) was selected for the 2016 NHIS. Parents reported if
their child had BDP (i.e., vertigo/motion sensation, poor balance when standing-up or walking, clumsiness/poor
coordination, frequent unexpected falls, light-headedness/fainting, blurred vision, or other BDP) last 12 months,
association with headache/migraine and history of significant head injury or concussion. Logistic regression

adjusting for socio-demographic factors was used to assess BDP risk factors. Results: BDP prevalence was 5.6% (3.5
million US children); 5.8% of females, 5.5% of males. Prevalence increased with age from 3.5% (3-5 years) to 9.1%
(15-17 years), p<0.001. Prevalence of head injury was 7.0% (4.3 million); 5.8% females, 8.1% males, p<0.001.
Among children with BDP, 38.8% had one, 28.9% had two, 13.7% had three, 10.2% had four, and 8.4% had five+
symptoms reported. For those with BDP, 62.1% of “episodes” lasted <2 minutes, 17.1% lasted 2-20 minutes, 13.0%
lasted 20 minutes to 8 hours, and 7.9% lasted >8 hours. Multivariable logistic models for BDP indicated: (a) diagnosis
of early developmental delay increased risk 5-fold, (b) significant head injury increased risk 2.6-fold, and (c) high
birthweight (4000+ g) increased risk 1.6-fold, all p<0.001. Among those with a diagnosis from a health professional
(43.6%), common diagnoses were (a) neurological, e.g., cerebral palsy, seizures (11.5%), (b) anxiety including panic
syndrome (10.2%), (c) depression (7.2%), (d) medication side effects (6.6%), (e) developmental motor coordination
disorder, e.g., “clumsy” child, (5.1%), and (f) head injury (4.7%). Parents reported severity of their child’s BDP as
“none” (41.0%), “small” (42.2%), “moderate” (13.8%), or “big/very big” (3.0%). The percentage of children with BDP
seen by healthcare professionals was 37.8% overall but increased to 93.7% for children with big/very big problems.
Conclusions: US children have a high prevalence of BDP. About 1 in 20 children aged 3-17 years has a BDP, and
about 1 in 600 has a BDP reported by parents as a “big” or “very big” problem.
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• ABSTRACT TITLE:

Predicting the Occurrence and Functional Impact of Early Vestibular Loss in Congenital Cytomegalovirus
Infection

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Research background: Congenital cytomegalovirus (cCMV) infection is the most common non-genetic cause of
childhood sensorineural hearing loss and an important cause of pediatric vestibular loss. The aim of this study was to
depict the occurrence, predictors and functional impact of vestibular loss occurring in a child’s early development (<
18 months).
Methods: In our center, all children diagnosed with cCMV are enrolled in a 4-year longitudinal audiovestibular and
motor follow-up. In this analysis, data of the most reliable assessment before the age of 18 months (mean age 8.9,
SD 3.2 mo) was included, comprising results of the video Head Impulse Test for lateral canals, the cervical Vestibular
Evoked Myogenic Potential test and the Alberta Infant Motor Scale (AIMS) of 169 patients. Simple logistic and linear
regression analyses were used to identify predictive factors for vestibular and motor function and Mann Whitney U
Tests were used for group comparisons of motor performance.
Results: At birth, 55% of all children were asymptomatic and 45% symptomatic. Fourteen percent had hearing loss at
the moment of vestibular testing (8% unilateral, 6% bilateral) and 3% had a cochlear implant. Vestibular dysfunction
before the age of 18 months occurred in 12% of all patients (8% unilateral, 4% bilateral). Overall, the odds for a
vestibular dysfunction were 17 times higher (p < 0.001, 95% CI = [3.74 – 81.36]) for patients with bilateral refer on

the neonatal hearing screening compared to those with normal hearing at birth. Within the latter group, the risk for
a vestibular dysfunction was significantly higher for patients with periventricular cysts on magnetic resonance
imaging (p < 0.005, OR = 13.65, 95% CI = [2.16 – 86.16]) and patients that had developed hearing loss after the
neonatal hearing screening (p < 0.003, OR = 21.75, 95% CI = [2.85 – 165.83]). Analyses of the motor function results
showed that a vestibular dysfunction was a significant predictor for the AIMS z-score (p < 0.001, β=-1.814, 95% CI = [2.62 – -1.01]). Moreover, motor performance was significantly weaker when the vestibular deficit had been present
from the first assessment onwards (p = 0.030).
Conclusions: Abnormalities on neonatal brain imaging and hearing status have great predictive value for early
vestibular dysfunction in children with cCMV. Early diagnosis of vestibular dysfunction, especially when congenital, is
essential as it has an important impact on a child’s early motor development.
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• ABSTRACT TITLE:

Vertigo and dizziness in children and adolescents.

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Objectives – At the University Hospital of Nancy, France, a young patient who experiences vertigo or dizziness is
often referred to the pediatric otolaryngology department by the pediatric emergency department and the care is
made, according to the diagnostic orientation, mainly with the pediatricians, in particular pediatric neurologists and
children’s oncologists, pediatric neurosurgeon, the physiotherapists, the cardio-pediatricians and the child
psychiatrists. The aim of this study was to evaluate the diagnostic features of vertigo or dizziness at the pediatric
otolaryngology department.
Methods – The diagnosis of the conditions associated with these symptoms were retrospectively reviewed.
Results – The study group concerned 400 patients (2-16 years old). Brief duration, isolated, recurrent vertigo often
corresponds to benign paroxysmal vertigo (BPV) (25) (2-5 years) or to a migraine associated vertigo (MAV) (98)
(older child, convergence insufficiency), more rarely to an epilepsy (9). Recurrent vertigo or dizziness associated to
hearing signs can arise within the framework of otitis media (24). The long-lasting vertiginous crisis is close from the

point of view of the etiologies of those of the adult, i.e. vestibular neuronitis or labyrinthitis (24). Chronic instability
was noted in ataxia (medulloblastoma (6), chickenpox (4), intoxications (4), familial paroxystic ataxia (3), opsoclonus
myoclonus syndrome (2)), bilateral vestibular deficit (13), multiple sclerosis (1), "cervical vertigo" (post-trauma (12),
Chiari malformation (6)). Genetic etiologies are suspected during a gait acquisition disorder or in the presence of a
syndromic disorder (6). Vertigo can also be related to autoimmune diseases (4). Orthostatic hypotension arises in
phase of fast growth (30). Another cardiovascular cause is the vasovagal syncope (17). Somatoform dizziness arises
in particular during the adolescence (family difficulties, bullying at school or in social networks) (60) or may be
related to an organic disease. 16% of the study group had vertigo of multiple causes while 13% had vertigo of
unknown origin.
Conclusion – One of the main objectives is to recognize the most serious conditions (posterior fossa tumor) and the
most frequent (BPV, MAV). The diagnostic uncertainty is more frequent in children than in adults. Collecting reliable
information from a child can be challenging due to a lack of compliance, which can make it more difficult to tailor the
assessment. In the case of recurrent vertigo, the family will be asked to keep a diary of the vertiginous episodes and
of any triggering factors. Collaboration with other medical disciplines is often required to reach the correct diagnosis
and treatment while avoiding unnecessary examinations.
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• ABSTRACT TITLE:

Prospective study to establish the relationship between episodes of vertigo and the development of
cerebrovascular accidents

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Introduction: patients who underwent any type of vertigo have an increased risk of suffering a cerebrovascular
accident (CVA). It is unclear if the increased risk is due to a greater number of cardiovascular risk factors (CVFR) in
these patients, or it is due to the vertigo itself.
Objective: to determine if balance disorders are independent CVRF for the development of CVA .
Material and methods: Prospective cohort study. The population studied was obtained through non-probabilistic
sampling by selecting all patients from the quotas of five volunteer doctors specializing in Family and Community
Medicine in our hospital area. First, the following data were obtained from all the patients in our population: sex,
age, smoking habit, high blood pressure, diabetes, dyslipidemia, atrial fibrillation, peripheral arterial disease,
ischemic heart disease and treatment with antiplatelet or anticoagulants. Next, all patients who were diagnosed of
any kind of vertigo or dizziness were studied and a specific diagnosis was made. Later, all patients who developed a
CVA up to six months after the development of vertigo or dizziness were considered as cases. Finally, six logistic
regression models (LRM) were built using a stepwise forward selection of variables, in which the well-known CVRF
were included as well as the antecedent of vertigo or dizziness, taking into account the diagnosis behind these
symptoms.

Results: Depending on the definition of vertigo or dizziness, six different LRM were built. In all of them, the variable
related with vertigo or dizziness was selected; however, well-known CVRF could not be included in the model, such
as atrial fibrillation and diabetes mellitus. The odds ratio of the variable related with vertigo or dizziness were
significant in all models.
Conclusion: we cannot consider balance disorders as an independent risk factor for the development of CVA.
However, balance disordes are still useful red flags to identify those patients with increased risk of ACV.
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• ABSTRACT TITLE:

Paraneoplastic Cochleovestibulopathy: Clinical, Oncological, and Serological Features of a Large Case
Series

• A BRIEF (<400 WORDS) DESCRIPTION OF THE THEME AND TARGET AUDIENCE:
Background: Paraneoplastic cochleovestibulopathy is a distinct but heterogeneous clinical syndrome of sudden or
rapid hearing loss and vestibular dysfunction with a detectable malignancy and/or known high-risk paraneoplastic
antibody. Patients may present to otologists or neurologists with limited features before the full clinical picture
emerges. In this study, we evaluate the clinical presentation, tumor types, serological associations, and outcomes of
paraneoplastic cochleovestibulopathy.
Methods: Retrospective chart review of patients with hearing loss and/or vestibulopathy who underwent serological
evaluations for paraneoplastic antibodies between 2007 and 2021 was performed.
Results: Twenty-six patients were identified (23 men, median age 45, range 28-70). Laboratory biomarkers included:
KLHL11-IgG (n=20, 77% (coexisting LUZP4-IgG, n=8)), ANNA1-IgG (n=3, 12%), amphiphysin-IgG (n=2, 8%) and LUZP4IgG alone (n=1, 4%). Active tumor was found in 18 patients (69%), most commonly testicular or extra-testicular
seminoma (n=13). Six others (23%) had a regressed germ cell tumor. Detecting KLHL11-IgG or LUZP4-IgG predicted
one of those tumor types in 90%. Other oncological associations were non-small cell lung cancer (n=3) and breast
adenocarcinoma (n=2). Symptoms preceded tumor discovery in 96% by a median of 8 months. Fifteen patients (58%)
had cochleovestibulopathy as their initial presentation before CNS manifestations. Four of those (27%) had hearing

loss alone, 8 (53%) had acute vertigo alone, and 3 (20%) had combined hearing loss and vertigo before
rhombencephalitis/encephalomyelitis manifestations developed, on average 5.5 months later. Nystagmus in 15/26
(58%) was spontaneous (vertical n=6, horizontal n=3) or gaze-evoked (n=6). Other ocular motor findings included
gaze palsy (n=11), slow or dysmetric saccades (n=9), impaired pursuit (n=15), and misalignment (n=9, as skew,
exotropia or esotropia). Hearing loss was bilateral in 16/20 undergoing audiometry. Thirteen had severe-profound
hearing loss affecting one (4/13) or both (9/13) ears. Sixteen (62%) developed vertigo during their illness (constant
n=12, positional n=4). Of 14 patients undergoing vestibular evaluation, 9 (64%) had pure central vestibulopathy, 4
(29%) combined central and peripheral vestibulopathy, and 1 (7%) had isolated bilateral peripheral vestibulopathy.
Central signs localized to the cerebellum (5/13), brainstem (3/13), or both (5/13). Most patients had a refractory
course despite immunotherapy and/or cancer treatment.
Conclusions: Paraneoplastic cochleovestibulopathy commonly presents with rapidly progressive bilateral hearing loss
and/or acute vertigo often months before brainstem or cerebellar manifestations develop. KLHL11-IgG and
seminoma are the most common serological and cancer associations, respectively, typically affecting young or
middle-aged men. Recognizing features of this phenotype may aid in earlier diagnosis and treatment of
paraneoplastic autoimmunity and associated cancer.

