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NEUROVASCULAR COMPRESSION OF THE
VESTIBULOCOCHLEAR NERVE USING TEMPORAL
MRI IN GERIATRIC PATIENTS WITH VERTIGO

ABssTrACT

Introduction: This study aimed to assess the neurovascular compression of the
vestibulocochlear nerve using temporal magnetic resonance imaging in geriatric patients with
vertigo.

Materials and Method: This study included 92 patients with vertigo [50 (54.3%) women;
mean age, 53.6+14.2 years (min-max, 20-84 years)] and 85 healthy volunteers [46 (54.1%)
women; mean age, 52.2+15 years (min-max, 23-79 years)]. Individuals aged =65 years
included 52 of 92 patients and 45 of 85 healthy volunteers. All participants underwent temporal
magnetic resonance imaging to detect neurovascular compression of vestibulocochlear nerve.

Results: The presence of neurovascular compression was more prominent in geriatric
patients with vertigo than in patients aged <65 years with vertigo (p=0.001). Compression
was detected on one side of vestibulocochlear nerve in patients with vertigo (p=0.007).
Vestibulocochlear nerve compression was more common ingeriatric patients than in non-
geriatric patients.

Conclusion: The study results describe the role of neurovascular compression of
vestibulocochlear nerve in elderly patients with episodic peripheral vertigoin whom other
causes were excluded.
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ARASTIRMA

VERTIGOSU OLAN GERIATRIK HASTALARDA
TEMPORAL MRG’DE VESTiBULOKOKLEAR
SiNIRIN NOROVASKULER KOMPRESYONU

Oz

Giris: Bu calismada vertigo sikayeti olan geriatrik hastalarda, temporal manyetik
rezonans goriintiileme kullanarak vestibllokohlear sinirin norovaskiiler kompresyonunun
degerlendirilmesi amacglanmistir.

Gereg ve Yontem: Calismaya, vertigosu olan 92 hasta [50 (% 54.3) kadin; yas ortalamasi:
53.6+14.2 yas (min-max, 20-84 yas)] ve 85 saglikli gonullii [46 (% 54.1) kadinin yas ortalamasi
52.2+15 yas (min-max, 23-79 yas)] dahil edildi. Doksaniki hastadan 52'si ve 85 saglikli
gonulliden 45, 265 yas bireylerden olustu. Tim katiimcilar vestibllokohlear sinir nérovaskuler
kompresyonunun saptanmasi amaciyla temporal manyetik rezonans gorintiileme ile
degerlendirildi.

Bulgular: Norovaskiiler kompresyon varlid, vertigosu olan geriatrik hastalarda vertigosu
olan <65 yas hastalardan daha belirgindi (p=0.001). Vertigo hastalarinda vestibtilokohlear
sinirin bir tarafinda kompresyon tespit edildi (p=0.007). Vestibulokohlear sinir kompresyonu,
geriatrik hastalarda geriatrik olmayan hastalara gére daha sikti.

Sonug: Calisma sonuglari, diger nedenlerin dislandigi epizodik periferik vertigosu olan yasli
hastalarda vestibiilokoklear sinir nérovaskiler kompresyonunun roliinii tanimlamaktadir.

Anahtar Sozciikler: Vertigo; Vestibiulokoklear sinir; Geriatri; Manyetik rezonans
gorintileme
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USING TEMPORAL MRI IN GERIATRIC PATIENTS WITH VERTIGO

INTRODUCTION

Vertigo is a common complaint in geriatric patients
and has significant negative impacts on the quality
of life in this population (1,2). It may also contribute
to fall-related fractures, which increase the need
for nursing care, and eventually lead to death of
the elderly (3). Several recent clinical and imaging
studies have focussed on neurovascular compression
of the vestibulocochlear nerve (VCN), which is
defined as vestibular paroxysmia (VP) (4-6). Vestibular
paroxysmia is an episodic peripheral vestibular
disorder that leads to acute, short and recurrent
attacks of vertigo and is responsive to anti-epileptics
(7). Magnetic resonance imaging (MRI) with high-
resolution three-dimensional (3D) T2-weighted
sequencesis useful for demonstrating neurovascular
compression in patients with VP (4,6,8).

Vascular variations present at birth may form
curves and loops around the cranial nerves, leading
to neurovascular compression owing to degenerative
alterations during ageing (9, 10). No study describing
the association between neurovascular compression
of VCN and vertigo in geriatric patients was foundin
the literature. Therefore, this study specifically
assessed neurovascular compression of VCN using
temporal MRI in geriatric patients with vertigo. We
grouped patients with vertigo and healthy volunteers
according to their age (<65 years and =65 years) and
compared their MRI results with regard to the means
of neurovascular compression of VCN. In patients in
whom MRI revealed neurovascular compression of
VCN, the age andanatomical site of the compression
were compared.

MATERIALS AND METHOD

This study was approved by the institutional review
board (decision number: 04012017-8) and all

patients signed informed consent forms.

Patient Selection

Patients presenting with short durationepisodic
peripheral vertigoand who underwent temporal
MRI were included in this study. Patients with clinical
and/or imaging findings of Méniére's disease,
benign paroxysmal positional vertigo, labyrinthitis,
vestibular  neuritis,  vestibular  schwannoma,
vertebrobasilarinsufficiency and cervical spondylosis
were excluded. Recent acoustic trauma, upper
airway infection, history of migraine, use of ototoxic
medications, stroke, malignancy, central nervous
system disease, type 1 or 2 diabetes mellitus,
hypertension and atherosclerotic diseasewere
other exclusion criteria. Patients and age- and
sex-matched healthy volunteers were evaluatedfor
the presence of neurovascular compression of
MRI.Cases in whichMRI

revealed neurovascular compression of VCN, the

VCNusing temporal

age and anatomical site of the compression were
compared.

The geriatric group included patients and
healthy volunteers aged =65 years, whereas the
non-geriatric group included participants aged
<65 years. Subjects were divided into four groups.
Group 1 comprised patients with vertigoaged =65
years (52 patients; mean age, 71.3£4.8 years). Group
2 comprisedpatients with vertigoaged <65 years
(40 patients; mean age, 38.1%£10.8 years). Group
3comprised healthy volunteers aged =65 years
(45 patients; mean age, 69.3%£3.5 years). Group 4
comprisedhealthy volunteers aged <65 years (40
patients; mean age, 38.2+9.7 years). Groups 1 and
2 formed the study groups, and groups 3 and 4
formed the control groups.

Imaging Technique

All scans were performed using the General
Electric Signa 1.5-T MRI scanner (GE Medical
systems, Milwaukee, WI, USA) with an eight-
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channel head coil. The standard temporal MRI
protocol included axial T2-weighted images
of the whole brain (TR/TE, 4500-5500/100 ms;
NEX, 2; section thickness, 5 mm; intersection
spacing, 1.5 mm; matrix size, 352 x 352) and
coronal and axial T1-weighted images of
the cerebellopontine angle before and after
intravenously administering a contrast material
(TR/TE, 12/5 ms; NEX, 2; section thickness, 0.8
mm; intersection spacing, 0.4 mm; matrix size,
256 x 256, field of view, 200 x 200 mm). For high-
resolution MR images of the internal acoustic
canal (IAC), axial 3D fast imaging employing
steady-state acquisition (3D-FIESTA) sequence
was used, andthe scanning parameters were as
follows: TR/TE, 5.5/2.1 ms; bandwidth, 244 Hz/px;
section thickness, 0.8 mm; intersection spacing,
0.6 mm; matrix size, 256 x 256; NEX, 4; flip angle,
65°: field of view, 220x 220 mm.

Image Analysis

Imaging studies wereretrieved from the
Picture Archiving and Communication System
(Centricity PACS, GE Healthcare) and loaded
onto a dedicated workstation with three 3MP
high-resolution monitors (Barco, Inc., Kortrijk,
Belgium). To visualise the path of VCN from the
brain stem to IAC and to depict the neurovascular
compression, sagittal, semi-sagittal and semi-
coronal reconstructions were created from axial
3D-FIESTA images using the scanner console.
The absence of a detectable cerebrospinal fluid
plane between VCN and any neighbouring vessel
was defined as neurovascular compression (8).
All vessels that could be followed to their origin
were anatomically classified (contrast-enhanced
images were also evaluated when required).
The anatomical site of the neurovascular
compression was also evaluated. Compressions

at IAC or near the porusacusticus were classified

166

as peri-intrameatal, whereas those at the
cerebellopontine angle cistern or near pons were

classified as non-meatal.
Statistical Analysis

Results were analysedusing IBM SPSS Statistics
Version 21.0 software for Windows (Armonk,
New York, USA). Data were tested for normal
distribution using the Kolmogorov-Smirnov test.
Datawith continuous normal distributionsare
described as means and standard deviations,
and categorical variables are described by
frequency. Comparisons between the groups
were performed using the Kruskal-Wallis test
for nonparametric variables with more than two
groups. Chi-square testswere performed for
categorical variables. Statistical significance was
defined as p < 0.05.

RESULTS
Subjects

After excluding 23 patients (two patients
had vestibular neuritis, two had Méniére'’s
disease, four had vestibular schwannoma, six
had diabetes mellitus, five had hypertension
and/or atherosclerotic disease and four had
severe cervical spondylosis and vertebrobasilar
insufficiency), 92 patients [50 (54.3%) women;
mean age 53.6+14.2 years (min-max, 20-84
years)] were included.The control group included
85 healthy volunteers [46 (54.1%) women; mean
age,52.2+15 years (min—-max, 23-79 years)] with
no history of vertigo or vestibulardiseases. There
was no significant difference between the study
and control groups in terms of sex and age

(p=0.42 and p=0.56, respectively).
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MRI Results
Neurovascular compression

In the study groups (groups 1 and 2), 40 (43.5%)
patients had neurovascular compression of VCN
using temporal MRI, whereas neurovascular
compression was absent in 52 patients (56.5%).
In the control groups (groups 3 and 4), 24
(28.2%) had neurovascular compression of VCN,

whereas neurovascular compression was absent
in 61 (71.8%). There was a significant increase
in neurovascular compression among elderly
patients in the study group compared with that
in the control group (p=0.001; Table 1). Among
geriatric patients, vascular contact occurred in
58% of patients with vertigo versus 33% of patients
without vertigo (p = 0.024)

Table 1. Anatomical sites of the neurovascular compression in the study and control groups.

. . Study group Control group
Anatomical sites (n=92) (n=85) P
of the neurovascular
compression
on temporal MRI Group 1 Group 2 Group 3 Group 4
n (%) n (%) n (%) n (%)
Peri-intrameatal 18 1 5 1 0.007
compression (60%) (10%) (33.3%) (11.1%) :
Nonmeatal 12 9 10 8
compression (40%) (90%) (66.7%) (88.9%)

Table 2. Presence of neurovascular compression of the VCN on temporal MRI by groups.

Study group Control group
Presence of neurovascular (n=92) (n=85) P
compression of the VCN
on temporal MRI Group 1 Group 2 Group 3 Group 4
n (%) n (%) n (%) n (%)
30 10 15 9
Present (57.7%) (25%) (33.3%) (22.5%) 0.001
Absent 22 30 30 31
(42.3%) (75%) (66.7%) (77.5%)

MRI: Magnetic resonance imaging
VCN: vestibulocochlear nerve

Anatomical site of neurovascular compression

The  anatomical sites of neurovascular
compression in the study and control groups are
shown in Table 2. When temporal MRI revealed

neurovascular compression, a comparison of
the anatomical site of compression revealed
a significant difference between the groups
(p=0.007). Peri-intrameatal compression was more
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common in geriatric patients in the study group
than those in group 2 (60% and 10%, respectively;
p=0.007).

Anatomical classification of compressing vessels

All vessels that could be followed to their origin
were anatomically classified (contrast-enhanced
images were also evaluated when required). Of
40 patients in whom MRI revealed neurovascular
compression, 33 patients had arterial compression
and the anterior inferior cerebellar artery (AICA)
was the compressing vessel in 30 (75%) patients. In
three patients the compressing vessels could not
be differentiated as AICA or PICA definitely.

DISCUSSION

Neurovascular compression of VCN was more
prominent in elderly patients with vertigo than
inhealthy  volunteers. Moreover, intrameatal
compression was more prominent in elderly
patients with vertigo compared with that in young
patients with vertigo. Therefore, our study supports
the hypothesis that variations in AICA and the
posterior inferior cerebral artery branchespresent
at birthlead to neurovascular compression because
of degenerative alterations during ageing (%,10).
To the best of our knowledge, this study is the first
to describe the association between neurovascular
compression of VCN and vertigo in geriatric
patients.

According to the Global Health and Aging
report of the World Health Organization,
population ageing will continue and even
acceleratebecause of the remarkable increases in
life expectancy and decreasing fertility rates (11).
The number of people aged>65 years willbemore
than double, from 524 million in 2010 to nearly 1.5
billion in 2050, with most of the increase occurring
in developing countries.

Vertigo, the sensation of motion in the absence
of motion relative to Earth’s gravity, is a complaintof
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approximately 30% of geriatric patients (12,13).
Consequences of vertigo include postural
instability, limitations in daily activities and social
participation and fall-related injuries and fractures,
and it represents an important public healthcare
issue (14-17). Given its significant prevalence and
negative effects in the elderly, vertigo deserves
special attention, particularly with accelerating
growth in the elderly population worldwide.

Vestibular paroxysmia, which is caused by
neurovascular compression of VCN, leads to
spontaneous, paroxysmal and short attacks of
vertigowith or without auditory and vegetative
symptoms (18). Vestibular paroxysmia accounts for
4% ofvertigo and balance disorders and may be
effectively treated with low-dose sodium channel-
blocking anti-epileptics such as carbamazepine.
Surgical decompression should be reserved for
refractory cases (7).

Temporal MRI, including high-resolution 3D
T2-weighted sequences such as 3D-FIESTA,
revealsneurovascular compression by providing
an accurate visualisation of the cisternal and
intracanalicularportion of VCN, as shown in recent
studies (8, 19). Neurovascular contacts are frequent
MRI findings in asymptomatic patients. However,
the type of compressing vessel and the anatomical
site of the compression are the two main factors
that determine whetherneurovascular contacts
become symptomatic. Accordingly, neurovascular
compressions are most likely to cause symptoms
when they are located at IAC or near the porus
acusticus, also known as the transitional zone,
which corresponds to this anatomical site of the
nervebetween the central and peripheral myelin and
is the most vulnerable part of VCN. Compressing
vessels most likely to cause symptoms are arteries
because of stronger pulsations (6,8). In contrast, De
Ridder et al. (20) reported that compression causes
symptoms only when contact occurs along the
central nervous system segment of the nerve, which
is the portion between the brainstem and root
entry—exit zone. We found that peri-intrameatal
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compressions were more prominent in elderly
patients with vertigo than in young patients. The
majority of compressions in patients with vertigo
were arterial, andAICA was the compressing vessel
in 75% of cases.

Many referring physicians, including
otorhinolaryngologists,neurologists, neurosurgeons
and radiologists, disregard VP in the differential
diagnosis of vertigo. This may be because of the

unclear clinical diagnostic criteria and frequent

MRI findings of neurovascular compressions in
asymptomatic individuals. Nevertheless, recent
studies have clarified theclinical and radiological
diagnostic criteria of VP. In addition, anti-epileptics
such as carbamazepine are reportedly highly
effective in most patients with VP (5,18). Thus,
both clinicians and radiologists should consider
VP while evaluating geriatric patients with vertigo.
To exclude VP in such patients, temporal MR with
high-resolution 3D T2-weighted sequences such as
3D-FIESTA should be implemented.

-d-

Figure 1. Neurovascular compression of the vestibulocochlear nerve (VCN) in a 72-year- old woman with vertigo. Axial
(a, b), coronal (c) and sagittal (d) reformatted 3D-FIESTA images show the neurovascular compression of right VCN (black
arrows) by right anterior inferior cerebellar artery (AICA) (white arrows) originating from basilar artery (BA). Note the

indentation of VCN by tortuous AICA.
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There are some limitations to our study. First,
it was a single-centreretrospective study. Second,
before this study, patients were not evaluated on
the basis of strict clinical or radiological diagnostic
criteria of VP. Furthermore, their medical therapy
and response totherapy were not considered.
This study excluded cases of vertigo that occurred
because of any other causes based on clinical
and/or imaging findings. We also excluded
patients with vascular diseases and related risk
factors such as diabetes mellitus, hypertension
and atherosclerotic diseases. Although there
were no definitive studies on VP before this
one, we believethat most patients with vertigo,
particularly geriatric patients, have VP. This study
may serve as a starting point for developing a
prospective study in cases whereincontrolling
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