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ABSTRACT

Introduction Chiari | malformation (CM1) is an anatomical
abnormality characterised by the cerebellar tonsils
descending at least 5mm below the foramen magnum.
CM1 causes obstruction of cerebrospinal fluid (CSF)
circulation as well as direct compression on the brainstem,
thus causing typical consequences (syringomyelia), and
typical clinical features (characteristic headaches and
neurological impairment). Surgery is the only available
treatment, indicated when symptomatology is present.
However, sometimes patients have atypical complaints,
which are often suggestive of otolaryngological (ears, nose
and throat, ENT) involvement. This may be difficult for a
neurosurgeon to explain. Our study aims to investigate
the relationship between one of these atypical symptoms,
for example, postural instability, in a paediatric population
using a Computerised Dynamic Posturography (Equitest,
NeuroCom, Clackamas, OR). To our knowledge, there are
no previously published studies carried out on children
with CM1, using dynamic posturography.

Methods and analysis Forty-five children aged 6-18
years old presenting with radiologically confirmed CM1
and presenting ENT clinical complaints will be included in
the study for a duration of 3 years. As primary endpoint,
posturographic results will be described in the population
study. Second, posturographic results will be compared
between patients with and without indication for surgery.
Finally, preoperative and postoperative posturographic
results, as well as CSF circulation quality at foramen
magnum level, syringomyelia, sleep apnoea syndrome,
scoliosis and behaviour will be compared in the operated
patient group.

Ethics and dissemination This protocol received

ethical approval from the Clinical Research Delegation

of Nancy University Hospital, in accordance with the
National Commission on Informatics and Liberties
(Commission Nationale de I'lnformatique et des Libertés)
(protocol number 2019P1256-107). Our data treatment
was in accordance with the Methodology of reference
Methodology Reference-004 specification for data policy.
The study findings will be disseminated via peer-reviewed
publications and conference presentations, especially to
the Neurosphynx’s rare disease healthcare network.

%% Thomas Remen,* Arthur Petel," Anthony Joud,?

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first trial which evaluates postural con-
trol strategies in a paediatric population affected by
Chiari | malformation using computerised dynamic
posturography.

= (Quantitative and qualitative data inherent to postur-
al ability will be observed and collected, in order to
ensure reproducibility of the research.

= This protocol could represent the starting point for a
wider, multicentre study.

= This trial is a multidisciplinary approach to Chiari |
malformation, combining neurosurgical, ears, nose
and throat and biomechanical expertise.

= The main limitation is that posturography can be
unreliable in children under 6 year.

Trial registration number NCT04679792; Pre-results.

INTRODUCTION
Chiari I malformation (CM1) is a structural
abnormality characterised by cerebellar
tonsillar descent of at least 5mm below the
level of the foramen magnum,’ into the verte-
bral canal. Once considered to be rare, it is
now quite often diagnosed incidentally due
to the increasing utilisation and sensitivity of
neuroimaging, especially MRI. Although the
true prevalence in the general population is
difficult to establish, the imaging incidence
in children younger than 18 years has been
reported from 0.4% to 8.6%>°

Initially reported in the XII century by
Nicholas Tulp in its ‘Observationes Medicae’,*
its formal description has been attributed to
Hans Chiari in 1896.” ® Despite CM1 is actu-
ally one of the most studied neurosurgical
topics, some aspects concerning this malfor-
mation (ie, pathogenesis, evolution and treat-
ment) remain controversial,” so that different
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studies are in progress with the aim of clarifying the
natural history and best management of CM1.”

While 14%-21% of people remain asymptomatic,’
most patients present with a constellation of clinical
features which are diverse and which can impair their
quality of life. The most typical symptom attributed to
CM1 is pain; this paroxysmal symptom is usually local-
ised to the occipital-cervical region and it is associated
with a Valsalva manoeuvre such as coughing, laughing
or sneezing. Other neurological symptoms or signs are
related to brainstem or cranial nerve compression or
distortion, and are represented by long tract sensitive-
motor deficit, hyperreflexia, Babinski sign, sleep
apnoea syndrome and, less commonly, vocal cord paral-
ysis, palatal weakness and dysarthria.” If syringomyelia
is associated, as in 45%-75% of patients,10 " one can
also see a typical clinical expression such as distal-to-
proximal weakness of the upper limbs with a cape-like
suspended sensory loss. Less commonly, cerebellar
syndrome with nystagmus, dysarthric speech and ataxia
may be present.

Given the fact that the clinical presentation of CM1
is highly variable, and often accompanied by less than
clear subjective somatic complaints,' in everyday prac-
tice it is sometimes difficult to state whether CM1 is really
symptomatic or not. Some neuro-otological manifesta-
tions (such as nystagmus, dizziness and imbalance) are
reported in CM1, but these features have been described
as ‘atypical’,'”® thus creating confusion in interpretation.

Whether the malformation is symptomatic or not is
of fundamental importance to determine if the patient
is candidate for surgical intervention; surgery is the only
possible treatment for this abnormality.

When analysing CM1 from an anatomical point of view,
however, it is not unreasonable to think that patients may
present with symptoms and signs suggestive of otolaryn-
gological (ears, nose and throat, ENT) involvement.'* As
a matter of fact, it is important to keep in mind that many
of the pathways and structures responsible for balance and
gait control (ie, medial longitudinal fasciculus, spinocer-
ebellar tracts, vestibulospinal fasciculus, reticulospinal
fasciculus, vestibular nuclei and nerves) are located in
the brainstem in the craniocervical region, feeding both
afferent and efferent collateral fibres to the cerebellum.

Moreover, ataxia is rarely found on neurological stan-
dard clinical examination in CM1 patients and its formal
characterisation is difficult in the paediatric population.

For these reasons, we feel that detailed clinical evalua-
tion, including objective testing might be advantageous in
this population. Literature about instrumental imbalance
evaluation in CM1 patients is scarce, although ataxia and
dizziness are frequently described.” ™'® We decided to
evaluate one of these uncommon aspects in children, that
is, imbalance, using Computerised Dynamic Posturog-
raphy (CDP) (Equitest, Neurocom, Clackamas, OR) at
our institution (LAPEM laboratory, Brabois University
Hospital in Nancy, France). To our knowledge, this is the
only study using CDP in children with CM1.

Preliminary search and pilot study selection

Initial research was conducted following four main axes:

» Typical symptoms of CMI reported in neurosurgical
reviews.

» ENT involvement.

» Developmental assessment of equilibrium control in
children.

» Dynamic posturography recordings in paediatric
population.

Systematic review of the literature at the time of study
design was performed using an Index Medicus and
PubMed electronic database, looking for typical symp-
toms of CMI reported in neurosurgical articles. ENT
studies reporting the interest of neuro-otological evalua-
tion in Chiari I patients were checked, and the following
clinical features were individualised: nystagmus, dizziness,
hearing loss and gait imbalance.'"”* Seven studies were
selected to express the normal development of postural
control in children,g‘r’_41 two of which underline the feasi-
bility and effectiveness of Equitest.‘(‘;9 2

Posturographic evaluation in CMI1 patients has been
used in a study published in 2019 by Palamar et al*
Static posturography (Tetrax Interactive Postural Balance
System (Sunlight Medical, IT) was used in 36 adult
subjects, trying to find a correlation between the risk of
fall (Fall Index) and degree of tonsillar ectopia, as well
as presence of syringomyelia. The authors did not report
significant results, but found a more elevated Fall Index
in patients with more than 1cm tonsillar ptosis.

Study objectives

The aim of our research is to analyse the characteristics
of balance control in a paediatric population presenting
with CM1. This evaluation will be performed utilising
CDP (Equitest). To our knowledge, no similar previous
studies have been published.

We also wished to compare the CDP sensory organisa-
tion test (SOT) patterns between patients with surgical
cases of CM1 and non-surgical ones. Surgical indication,
determined on the basis of actual neurosurgical criteria,
will not be influenced by the results of this study.

Our study will also compare preoperative vs 3months
postoperative assessments with regard to (1) posturo-
graphic results, (2) imaging results, (3) symptomatology,
(4) sleep quality, (5) spinal balance (eg, scoliosis) and (6)
behaviour in the group of operated patients.

METHODS AND ANALYSIS

Protocol design

This is a non-blinded, non-interventional, monocentric,
multidisciplinary and prospective, observational, longitu-
dinal clinical study. The ongoing results of the study will
not influence surgical decisions.

Patients and public involvement
No patient was involved in the development of this study.
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Population study

A total of 45 patients will be enrolled in the study for a

duration of 3 years.

Inclusion criteria are:

» Children aged from 6 to 18 years with radiologically
confirmed CM1.

» Children presenting clinical features suggesting ENT
involvement (dizziness, nystagmus, gait impairment,
motion sickness, malaises and atypical migraines
which cannot be directly attributed to the CM1).

» Children whose parents/guardians agreed to partici-
pation in the study, after being supplied detailed oral
and written information.

Diagnosis of CM1 was made by the presence of a caudal
displacement of cerebellar tonsils of at least 5mm under
the foramen magnum (more precisely, under McRae’s
line, a radiographic line drawn on a midsagittal section
of MRI that connects the anterior and posterior margins
of the foramen magnum). This is traditionally used as a
reference to determine foramen magnum level' and is
associated with problems of cerebrospinal fluid circula-
tion at the foramen magnum level, and a possible brain-
stem compression.

Non-inclusion criteria are:

» Chiari malformation secondary to other complex
pathology (eg, craniostenosis, severe craniocervical
malformation, intracranial hypertension, posterior
fossa tumour).

» Inability to stand on the CDP platform, due to cere-
bral palsy, severe behavioural troubles, severe visual
impairment or associated orthopaedic pathologies.

» Pre-existing vestibular pathology.

» Refusal of parent to allow use of the indexed personal
data.

Study setting

Newly diagnosed CMI1 patients recruited at Nancy
University Regional Hospital (France) initially undergo
neurosurgical evaluation to perform a complete clinical
evaluation and precise anamnesis that will be recorded
in a survey, ensuring that no valuable information is
missed.

Afterward, patients are systematically adressed to
perform these two fundamental examinations:

» Medullary MRI, to check for syringomyelia.
» Polysomnographic recording, to look for sleep apnoea
syndrome.

Patients who present clinical pictures such as dizzi-
ness, nystagmus, gait impairment, disabling motion
sickness, malaise and atypical migraines which cannot
be attributed to their CM1 will be referred for ENT
assessment, including neuro-otological examination
and CDP.

Group definition

Patients will be allocated into two groups:

» Patients who will benefit from surgical intervention
(followed up for several years after the intervention).

» Patients in whom there is no indication for surgery
(followed until adulthood to check for CM1 modifica-
tion over time).

Choice of comparators

Partition of the patients into the two groups will be

made following standard neurosurgical selection criteria

for surgery. The decision for surgical intervention is
supported by the following examinations: (1) anamnestic
and clinical elements, (2) cerebral and medullary MRI
and (3) polysomnography. A decision making flow chart

is illustrated in figure 1.

The criteria which lead the neurosurgeon to decide on
surgical intervention are represented by the presence of
at least one of the following aspects:

» Characteristic symptomatology (most of all, exer-
tional headaches, usually occipitocervical, but also of
frontal location; presence of symptoms of brainstem
compression).

» Syringomyelia.

» Central sleep apnoea.

Investigations

ENT assessment will be carried out in both surgical and
non-surgical groups presenting with symptoms requiring
specialist examination, as mentioned above. It will consist
of a neuro-otological examination and clinical vestibular
assessment, if deemed necessary.

The aims of the neuro-otological examination are to
detect and differentiate cerebellar and vestibular signs,
identify segmental or axial deviations, and rule out
confounding associated factors.

A cerebellar syndrome is recognised by the finger to
nose test (dysmetria), alternating hand movements
(dysdiadochokinesis) and by the increase of the polygon
in the Fukuda stepping test (cerebellar ataxia).

With regard to a vestibular syndrome, the conse-
quences of a vestibular lesion can be appreciated by
evaluating the vestibulo-ocular pathway (evidenced by
the presence of nystagmus), the vestibulo-spinal pathway
(which can produce instability), the vegetative pathway
(linked to nausea and vomiting) and the perceptual
(vestibulocortical) pathway (which can produce true
vertigo). Videonystagmography, along with normal
caloric vestibular assessment, is very helpful at suggesting
brainstem pathology and ruling out peripheral vestibular
involvement.”!

Patients are also evaluated for the presence of
nystagmus, which is usually due to peripheral or central
vestibular impairment.

Other evaluated factors included vergence insuffi-
ciency, refraction disorders, or other visual correction.
It is sometimes necessary to ask for a complementary
ophthalmological or orthoptic assessment.

Vertigo or dizziness can have multiple causes in the
same patient and will be accurately assessed. The diag-
nosis of the type of vertigo relies mainly on the history
taken from the patient and the clinical examination. Any
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Figure 1

history of head trauma and falls, headache, drug intake
and motion sickness susceptibility is noted. If spells of
true vertigo are occurring, they need to be precisely
described (starting date, number, frequency, duration,
intensity) in order to determine an eventual evolutionary
pattern. The following triggers are sought: head versus
trunk movement, movement of the head in space, quick
standing, stressing situations (cardiovascular origin).
So-called ‘false vertigo’ should be eliminated.** Vertigo
or unsteadiness can be associated with sensorineural and
conductive hearing loss. Otitis media and previous ear
surgery are noted. Complaints of tinnitus should also be
addressed.

Otoscopic examination will also be carried out, with
tympanometry and acoustic reflex test recordings
(Interacoustics, Middelfart, Denmark) and determining
hearing thresholds (pure-tone air and bone-conduction
thresholds) in tone audiometry (from 250 Hz to 8000 Hz)
and intelligibility in speech tests (Interacoustics).

After that, CDP will be carried out to determine balance
control performances.

CDP (Equitest, NeuroCom, Clackamas, OR) assesses
global balance performance and relative weight of
sensory information (visual, vestibular and somatosen-
sory) involved in balance control. The Equitest balance
system consists of a dual platform with two footplates
connected by a pin join. The footoplates are supported
by five force transducers. The computer calculates the
centre of foot pressure and the vertical component of
the centre of gravity (CoG), using the subject’s height
entered by the operator. When a subject stands with ankles
centred over the stripe on the dual platform, with feet an
equal distance laterally from the centre line, he is in the a

Decision making flow chart for management of CM1 patients. CM1, Chiari | malformation.

position called ‘electrical zero position’, which serves as a
reference point for the calculation of sway angles.

The SOT consists of three 20 trials under six different
sensory conditions in which the surface and/or visual
surround (ie, sensory inputs) are systematically manipu-
lated (so-called ‘sway referencing’) (table 1). 57

Examination in eyes closed situations (conditions 2 and
5) may be made more complex by 30° rhythmic flexoex-
tension movements of the head, to better evaluate the
somatosensory component of vestibular function and
cervical muscles (see below). This might be of particular

Table 1 Computerised dynamic posturography

Postural control test

Name Situation Sensory consequences
Condition 1 Fixed support, -
eyes open
Condition 2 Fixed support, Vision absent
eyes closed
Condition 3 Fixed support,  Altered vision
SR surround
Condition 4 SR support, Altered proprioception
eyes open
Condition 5 SR support, Vision absent, altered
eyes closed proprioception
Condition 6 SR support Altered vision and

SR surround proprioception

Sensory organisation test (Equitest, NeuroCom, Clackamas, OR).
Determination of the six conditions*? 4657
SR, sway-referenced.

4
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Table 2 Computerised dynamic posturography

Name Equation Significance
Composite score (C1+C2+3 Evaluate global balance performance. A low score represents poor postural
(C3+C4+C5+C6))/14  control

Somatosensory ratio C2/C1
are removed).

Ability to use somatosensory input to maintain balance (even when visual cues

A low score suggests poor use of somatosensory references

Visual ratio C4/CA Ability to use visual input to maintain balance (even when somatosensory cues
are altered). A low score suggests poor use of visual references

Vestibular ratio C5/C1 Ability to use vestibular input system to maintain balance (even when visual cues
are removed and somatosensory cues are altered).
a low score suggests poor use of vestibular cues or that vestibular information is
unavailable

Visual preference C3+C6/C2+C5 Degree to which patient relies on visual information to maintain balance (correct/

ratio incorrect information).

A low score suggests reliance on visual cues even when they are inaccurate

Sensory organisation test (Equitest, NeuroCom, Clackamas, OR). Significance of composite score and sensory ratios.

interest in patients with Chiari malformation. To protect
against falls, patients wear a safety harness connected
to the ceiling and an operator stands within reaching
distance. An equilibrium score (ES) is calculated by
comparing the subject’s anterior—posterior sway during
each 20s SOT trial to the maximal theoretical sway limits
of stability, which is based on the individual’s height and
size of the base of support. It represents an angle (8.0
anteriorly and 4.5 posteriorly) at which the subject can
lean in any direction before the CoG would move beyond
a point that allows him/her to remain upright (ie, point
of falling). The following formula is used to calculate the
ES:

Equilibrium=12.5° - (dmax — 6min) / 12.5° x 100

where Omax indicates the greatest anteroposterior CoG
sway angle, Omin indicates the lowest antero-posterior
CoG sway angle. Lower sways lead to a higher ES,

Equilibrium Score

Composite
68

3 4
Conditions

indicating a better balance control performance (a score
of 100 represents no sway, while 0 indicates sway that
exceeds the limit of stability, resulting in a fall). Table 2
shows Composite Equilibrium Score (CES) and sensory
ratios calculation’s method.

Posturography is also useful in evaluation of the patient
with multiple pathologies affecting several compo-
nents of the sensorimotor chain (inner ear, vision and
somesthetic) a

An example of CDP preoperative and postoperative
results is illustrated in the figure 2.

Association between Chiari malformation and scoliosis
is well known; scoliosis can be a factor in balance impair-
Accord-
ingly, these factors will also be taken into account in the
assessment.

48 . 49
ment and altered oculomotor functions.

Equilibrium Score

3 4
Conditions

Sensory Analysis Strategy Analysis COG Alignment
100 Hip Dominant >§
75 & f
=
50 ]
50 — P —
2 a] -
25 (Ankle Dominani 5‘@
FALL Hip 25 50 75 Anl [m]
0 Conditions1 2 3 4 5 6
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R
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Figure 2 Posturographic results (Equitest, NeuroCom, Clackamas, or) in one of operated patients. Sensory Organisation Test:
the composite equilibrium score increased from 68 before surgery (figure 2A) to 77 after surgery (figure 2B). Somatosensory
(SOM), visual (VIS) and vestibular (VEST) ratios increased, respectively, from 90 to 96, 85 to 91 and 51 to 60 before to after the

surgery.
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Outcomes

Primary outcome

The CES will be our primary endpoint, along with the

reported visual, somesthetic and vestibular components.

We also will carry out the following evaluations:

» A Head Shake Sensory Organisation Test (details
of this assessment are outlined in the literature® ™
consisting during 20s of repetitive forward and back-
ward flexions of the head, these head tilts provocative
condition of 30° in the pitch plane (cervical flexion/
extension) at 0.33 Hz stimulating the cervical propri-
oception and muscles, as well as the two inner ears.
This sensory stimulation was tested in eyes closed
condition, both stable (during condition 2) and
sway-referenced platform (during condition 5). We
feel it important to assess these parameters as these
patients may present with cervical pain and muscle
impairment.

» Lateral displacements of the CoG, used to quantify
the postural sway in the mediallaterally plane.

We also wish to evaluate postural strategies that will be
adopted. As outlined in the literature, there are two strat-
egies; a bottom-up regulation model, where the body is
oscillating like an inverted pendulum (‘ankle strategy’),
and a top down strategy (a pattern favouring visual pref-
erence involved (‘hip strategy’). According to this model,
postural control in the sagittal plane is by default exerted
around the ankle joint and then (if the postural challenge
increases) by the hip joint”*°

Secondary outcome

The secondary outcomes are the following.

» CDP results comparison between surgical and not
surgical patients.

» Efficacy of surgical intervention to restore cerebro-
spinal fluid circulation at foramen magnum level.

A single observer (IS) will be in charge of assessing the
radiological assessments by comparing preoperative and
3months postoperative MRI, using a three-point scale:
O=any modification appreciated; l=improved tonsillar
ptosis; 2=resolved tonsillar ptosis with reappearance of a
cisterna magna.

» Effectiveness of surgical intervention on a pre-existing
syringomyelia.

Improvement will be considered when the cavity’s size
(maximum anteroposterior diameter) is reduced by at
least 30% between preoperative and 3months postop-
erative medullary MRI. Stability will be considered in
case of cavity’s size reduction from 0% to less than 30%,
while any degree of increase in size will be considered as
aggravation.

» Efficacy of surgical intervention to improve sleep
quality.

In case of pre-existing apnoea syndrome before
surgery, evolution in the ratio between total and partial
respiratory interruption (ie, apnoea/hypopnoea index)
between preoperative and 3months postoperative

polysomnography will be considered. A reduction of at

least 50% in this ratio will be considered as improvement.

» Effectiveness of surgical intervention to arrest verte-
bral imbalance (scoliosis).

In case of pre-existing vertebral imbalance, corre-
sponding to a Cobb’s angle over 10°, none or minimal
Cobb’s angle change (<5°) of the pre-existing scoliosis
will be considered as a favourable outcome.

» Influence of surgery on patient’s behaviour (yes/no).

Based on parents’ feelings at least 3months after
surgical intervention, change in patient’s behaviour (yes/
no) will be assessed at a routine follow-up.

Statistical methods

Primary outcome

Data will be analysed with counts and percentages for
qualitative variables and means SD or median and
extreme values for quantitative variables (depending on
the nature of the distribution).

Secondary outcomes

Intergroup comparison of posturographic results will be
performed using Student’s t-test or Mann-Whitney U test
depending on the nature of the distribution. Comparison
between ‘before surgery’ and ‘after surgery results’ will
be performed using Mc Nemar test or symmetry test cate-
gorical variables and Student’s test or Wilcoxon’s test on
paired series for continuous variables.

Data collection method

The data are collected by the principal investigator in
an electronic and anonymous database which is pass-
word protected and stored on the principal investigator’s
professional computer.

Data collection will be carried out in accordance with
the National Commission on Informatics and Liberties
(Commission Nationale de I'Informatique et des Libertés,
CNIL) policy.

During the study, the collection of data will be inter-
rupted and the data previously collected will not be used
if the person participating in the research objects to the
use of their data.

Data monitoring: formal committee and interim analysis
No data monitoring committee has been appointed, due
to the absence of recruitment problem and inclusion
criteria based on neurosurgical arguments.

An interim analysis of outcomes has not been planned,
due to the promptinterpretation of investigation’s results.

Timeline

Patients’ data are collecting from September 2020 to
March 2023.

Adverse effects
No adverse effect of the proposed investigation is
conceivable.
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ETHICS AND DISSEMINATION

Approvals

This protocol received ethical approval from the Dele-
gation for Clinical Research and Innovation (Déléga-
tion a la Recherche Clinique et a I'Innovation—DRCI)
of the Nancy University Hospital, in accordance with
the National Commission for Computing and Liberties
(CNIL) (protocol number 2019P1256-107). The CNIL is
an independent administrative authority responsible for
ensuring the protection of personal data contained in
computer or paper files and processing. It ensures that
data processing is at the service of the citizen and that
it does not infringe on human identity, human rights,
privacy, individual or public freedoms. All procedures
performed in this study involving human participants
were in accordance with the ethical standards of the insti-
tutional and national research committee and with the
1964 Declaration of Helsinki and its later amendments or
comparable ethical standards.

DRCI manages ethical issues and research quality;
patients’ data are checked and elaborated by Method-
ology, Data Management and Statistic Unit (Unité de
Data Management et Statistique), in accordance with
Chapter IX of Law No. 78-17 of 6 January 1978 relating to
data processing, files and freedoms. The DRCI, as study
Promoter (which is not Investigator of the study), has
signed a commitment to comply with the methodology
reference-004 specification for data policy. This article
was supported by a grant from the French Ministry of
Health.

Protocol amendment
If a modification of the analysis plan provided for in this

version of the protocol were to be made, this would be
justified and validated by the DRCI.

Data management and confidentiality

The first author (IS) is the only person who has knowl-
edge of the identity of the recruited patients and the
results of patients’ investigations. Data are collected in a
protected computerised database only accessible to first
author. In accordance with the third paragraph of Article
56 of the Data Protection Act, the presentation of the
data processing results may in no case allow the direct
or indirect identification of the persons involved in the
research.

Data collection will be carried out in accordance with
the National Commission on Informatics and Liberties
(CNIL) policy.

Patient’s families give their oral consent to anonymous
treatment of data to the first author (IS). Oral informa-
tion as well as written details has been supplied to the
family in order to provide the principles of the study
(aims, data treatment modality). Family were also given
the opportunity to refuse by written non consent to data
use.

Protocol promotion and funding
This study has been selected as the award winner of
‘Neurosphynx 2021 call for project’. NeuroSphinx rare
diseases healthcare network coordinates the investigators
concerned with rare pelvic and medullary malforma-
tions with sphincter damage. The diseases and malfor-
mations concerned are those which affect the marrow
and the caudal pole. NeuroSphinx links together three
Rare Disease Reference Centres, of which CG-MAVEM is
the specific one who organises the caregiving of syringo-
myelia, Chiari and vertebral-medullary malformations.
It promotes patients-health givers communication and
research advances.

Thanks to this award, we have received financial support
from Neurosphynx in order to contribute to the publica-
tion, and also to maintenance of the posturography.

Sponsor
Direction for Research of the Nancy University Hospital
as study Promoter. Vandoeuvre-lés-Nancy, France. Email:
d.deoliveira@chru-nancy.fr

NeuroSphinx rare diseases healthcare network call for
project as award winner 2021 (IS).

NeuroSphinx-Hoépital Necker, Paris, France. Email:

contact@neurosphinx.fr

Dissemination plan

The study’s results will be submitted for publication in
a peerreviewed journal, conforming to the definition
of the outcome presented in this protocol and will be
discussed in specialised congress (European and Inter-
national Society for Paediatric Neurosurgery, French
Society for Pediatric Neurosurgery and European Society
for Clinical Evaluation of Balance Disorders meetings).
Results will be also presented in Neurosphynx’s meet-
ings, as award winner, thus allowing Chiari patients to be
informed about.

The DRCI of the Nancy University Hospital is the owner
of the data. Nevertheless, the main author and the prin-
cipal investigator may dispose of data and, in the respect
of DRCI policy, for the purposes described above.

The observations done in this study could represent a
starting point for other researches, maybe multicentric
and could give useful information about how to better
manage Chiari’s patients presenting with ENT symptoms.

Steering committee
Itis composed by the main authors of this report, headed
by PP, principal investigator of the study.
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