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Value of Magnetic Resonance Imaging and

Audiology in the Emergency Department in

Differential Diagnosis of Peripheral and
Central Vertigo

Periferik ve Santral Vertigo Ayiriminda

Odyoloji ve Manyetik Rezonans Gorlintiilemenin

Acil Serviste Kullaniminin Degeri

ABSTRACT Objective: Vertigo is a common complaint in the emergency room. Vertigo can be cen-
tral or peripheral in origin and it is important for an emergency physician to make a correct dif-
ferential diagnosis. The purpose of our study was to emphasize the role of cranial magnetic
resonance imaging (MRI) and audiological tests in differential diagnosis of patients who present
with vertigo to the emergency room. Material and Methods: Fifty patients (31 female, 19 male,
mean age 50.84 years) with vertigo who were admitted to the Hacettepe University Faculty of Med-
icine Emergency Room (ER) between 01.10.2004 and 31.01.2005 were included in the study. Phys-
ical and neurological examinations of all patients were performed by senior residents and all patients
were evaluated by Ear Nose Throat specialists. Audiologic and vestibular tests and MRI with 3T
(Tesla) magnetic field power were performed in all patients. Results: Among 29 patients with nor-
mal neurological examination, only 3 (10.3%) had lesions on MRI. MRI scans revealed lesions sug-
gesting central vertigo etiology in six (18.2%) patients out of 33 with abnormal audiological test
suggesting peripheral vestibulopathy. Conclusion: In conclusion, in our prospective study, urgent
cranial MRI technique in patients presenting to the emergency room with vertigo may reveal sig-
nificant findings regarding the differential diagnosis and concomitant pathologies. However, metic-
ulous neurological examination can exclude central vertigo in the majority of the patients.

Key Words: Vertigo; emergencies; magnetic resonance imaging

OZET Amag: Bag donmesi, acil serviste sik karsilagilan bir yakinmadir. Bag dénmesi santral veya
periferik kaynakli olabilir. Calismamizin amaci, acil servise bag donmesi sikayeti ile bagvuran
hastalarda kraniyal manyetik rezonans goriintiileme (MRG) yonteminin ve odyolojik testlerin
ayirici tanidaki 6nemini ortaya koymaktir. Gereg ve Yontemler: Calismaya, 01.10.2004-31.01.2005
arasinda bas désnmesi yakinmasi ile Hacettepe Universitesi Erigkin Hastanesi Acil Servise bagvuran
31 kadin, 19 erkek (yas ortalamalar1 50,84 yil) toplam 50 hasta alinmistir. Ttim hastalarin fizik ve
norolojik muayenesi acil servis kidemli hekimi tarafindan yapilip, kulak burun bogaz (KBB)
uzmanlarinca degerlendirilmistir. Tiim hastalara odyovestibiiler tetkikleri yapilmig ve 3 tesla
manyetik alan giiciine sahip cihazla MRG ¢ekilmistir. Bulgular: Normal nérolojik muayeneye sahip
33 hastanin sadece 3’tiinde (%10,3) MRG’de lezyon mevcuttu. Periferik vestibulopati diistiniilen 33
hastanin 6’sinda santral vertigo ile iligkili lezyon saptandi. Sonug: Sonug olarak, ileriye doéniik bu
caligmada, bas dénmesi ile bagvuran hastalarda acil kraniyal MRG yonteminin, ayirici tani ve ek
patolojilere yonelik olarak énemli bulgular sundugu gosterilmistir. Ancak dikkatli bir nérolojik
muayene ile hastaligin santral vertigo olasilig1 dislanabilir.

Anahtar Kelimeler: Vertigo; aciller; manyetik rezonans gortintiileme
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ertigo is one of the most common complaints among patients refer-
ring to the emergency room (ER), and it is not always easy to define
the underlying disorder because of the complexity of structure and
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functioning of the systems responsible for the bal-
ance of the organism.' Patients frequently refer to
the term “vertigo” to define their various com-
plaints, since the extent of this term is not clearly
defined; therefore, vertigo is a very common com-
plaint. The true equivalent for vertigo in terms of
general public is “feeling unsafe”."* Although not a
real motion, vertigo is the exaggerated or fictitious
sensation of motion of the patient.>® Patients can
describe themselves as swaying or moving or the
surrounding environment as moving or room spin-
ning. Vertigo can be confused with dizziness, syn-
cope, near-syncope, tiredness or some psychiatric
conditions.”®

Although the objective was to identify the un-
derlying etiology in patients presenting with ver-
tigo, this aim was not achieved directly. In these
situations, patient should be evaluated from basic
to complex, proceeding from undifferentiated sys-
tems to specialized systems. The clinician should
try to differentiate the etiology of vertigo, and to
define whether the pathology originated from
vestibular or extra-vestibular systems, depending
on the patient’s history and background.’ Later,
he/she should investigate whether the peripheral
or the central vestibular system is involved.

Patients whose neurological examination sug-
gests an intracranial event are assessed with cranial
computerized tomography (CCT). However, CCT
is not always helpful in the discrimination of pe-
ripheral and central causes of vertigo. CCT is not
as sensitive as magnetic resonance imaging (MRI)
in identifiying intracranial conditions that could
clinically present with vertigo such as cerebellar is-
chemic lesions, demyelinizing diseases, intracranial
mass lesions, pontocerebellar lesions, and mass le-
sions of the 7™ and 8™ cranial nerves. Besides, in
cases with a suspicion of peripheral vertigo, MRI is
electively planned after consulting the ear-nose-
throat (ENT) department. However, elective MRI
can cause a delay in the diagnosis in these patients
where early diagnosis and treatment is essential for
a low mortality and morbidity.

Therefore, we aimed to identify the criteria for
urgent assessment of audiological tests and MRI ac-

cording to data obtained with history and physical
examination in patients resenting to the ER with
vertigo. We hope that the criteria set in this study
will facilitate the diagnosis and treatment of con-
ditions with high mortality and morbidity without
delay, since audiological tests and MRI cannot be
run in every patient referring to the ER due to cost-
effectiveness and time restrictions.

I MATERIAL AND METHODS

Fifty consecutive patients referring to the
Hacettepe University Hospital Adult Emergency
Room between 01.10.2004 and 30.01.2005 with
vertigo were assessed prospectively. This study was
approved by the Local Ethics Commitee of the
Hacettepe University. Informed consents were ob-
tained from each patient. All patients presenting
with peripheral and central vertigo were included
in the study. Patients younger than 16 years, those
with vertigo due to metabolic and hematological
conditions, pregnant cases, patients with vertigo
with known etiology, unstable patients due to
other causes, and patients who were not suitable
for MRI were excluded from the study.

Age, gender, complaint, onset of symptoms,
history of previous attack, medications, concomi-
tant illnesses, previous surgery, and habits of the
patients were noted. Included patients were as-
sessed and examined by emergency room senior
resident and obtained data were recorded in the
previously prepared forms. The patients were con-
sulted with physicians from the Ear-Nose-Throat
(ENT) department and audiovestibular tests were
performed in the audiology unit prior to initiation
of treatment. Audiological tests measured pure
speech audiometry, acustic reflex, speech disc-
rimantion scores (SDS), and cochlear sensitivity
(disturbance from sound intensity of 90 decibel or
less in hearing test). Loss of hearing in lower fre-
quencies and presence of cochlear sensitivity in
hearing tests were considered in favor of periph-
eral vestibulopathy. In vestibular tests, Romberg
test, cerebellar tests, walking on a straight line, and
Dix-Hallpike maneuver were performed for posi-
tional nystagmus. These tests were evaluated by an
ENT specialist. After ENT consultation, the pa-
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tients underwent cranial MRI screening with 3
tesla magnetic field power machine (Allegra,
Siemens, Erlangen, Germany). First, T2-
weighted Turbo Spin-Echo imaging method with
20 slices of 1 mm intervals and 5 mm thickness on
transverse plain was obtained in order to rule out
intracranial pathologies such as tumor, demyeli-
nating diseases, hydrocephaly and cortical infarc-
tion (T2WTSE) (Time to repeat (TR)/echo time
(TE): 4000/100 msec, matrix: 128x256). Later, dif-
fusion-weighted imaging (DWI) effective in iden-
tification of acute ischemic lesions (TR/TE;
2800/78, b: 0,500/1000 mm?/sec) and three dimen-
sional constructive interference in steady state
(CISS) for imaging of cerebellopontine angle cys-
terns, internal acustic canals, mass lesions of the 7®
and 8" nerve complexes (TR/TE; 7.6/3.8. Flip angle:
48°) were performed. Images were reviewed by a
neuroradiologist. In case of presence of other in-
tracranial pathologies, scan was repeated according
to the lesions detected. In patients diagnosed with
peripheral vertigo with a negative MRI result, ap-
propriate treatment was started with follow-up by
ENT consultation. Patients diagnosed with central
vertigo were consulted to the relevant department
and further treatment was provided.

Mean standard was calculated to assess the
demographic features of patients; Marginal Ho-
mogeneity Test and McNemar Test were used to
compare the data. For all tests p<0.05 was consid-
ered statistically significant. Statistical data were
used to find out which patients should be evalu-
ated with audiological tests and MRI. SPSS for
Windows 15.0 statistical software was used for
analysis of data.

I RESULTS

Fifty patients presenting to the ER consecutively
between 01.10.2004 and 31.01.2005 were included
in the study. Nineteen patients (38%) were males,
and 31 (62%) were females. Mean age of the pa-
tients was 50.84 years (minimum 17 years, maxi-
mum 87 years, median 50 years).

Thirty-three patients presented with vertigo,
nausea and vomitting, 1 patient had tinnitus, 5 pa-
tients had ear pressure, 4 patients had tinnitus and
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ear pressure, and 7 patients had tinnitus and hear-
ing loss.

Onset of symptoms was within minutes in 2
patients, within hours in 40 patients, and within
days in 8 patients, and history of previous attack
was present in 24 patients. History of medication
was absent in 31 patients, whereas 9 patients were
on medication for cardiovascular system diseases,
2 patients for neurological system diseases, 4 pa-
tients used non-steroidal anti-inflammatory drugs,
and 4 patients used cardiovascular and neurological
medications. No co-morbid diseases were found in
29 patients. Eight patients had a history of conges-
tive heart failure and hypertension, 1 transient is-
chemic attack, 2 hypertension and cerebrovascular
accident, and 10 patients had diseases concerning
other systems. Other diseases included chronic ill-
nesses such as osteoarthritis and osteoporosis.

No pathological findings were obtained in the
neurological examination of 29 patients. In 21 pa-
tients pathological findings were detected; 5 pa-
tients had nystagmus, 4 ataxia, 4 ataxia and
nystagmus, 4 dysmetria and dysdiadochokinesia,
and 3 ataxia, dysmetria, and dysdiadochokinesia.
Among 21 patients whose neurological examina-
tion yielded pathological findings, 8 had lesions as-
sociated with vertigo on MRI (Table 1).

MRI showed pathological findings associated
with vertigo and abnormal neurological examina-
tions in 8 patients. In one patient with nystagmus,
MRI showed fetal posterior cerebral artery (PCA)
and basilar artery with narrow calibration. Cere-
bellar infarction was present in 2 patients with
ataxia. Subdural hematoma and subarachnoid he-
morrage (SAH) was detected in one patient with
dysmetria. Two patients had nystagmus and ataxia.
MRI showed pilocytic astrocytoma in one of these
and aberrant artery pressure on the 7% and 8% cra-
nial nerves in the other patient. Ataxia, dysmetria
and dysdiadochokinesia was observed in two pa-
tients; one of them had pontine demiyelinization in
his MRI, and the other had cerebellar infarction.

On ENT examination of patients, 4 patients
had impacted cerumen, 3 had perforated tympanic
membrane, and 1 had pseudomembrane on tym-
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TABLE 1: Comparison of neurological examination findings and MRI results. (HS test=-0.277, p= 0.78)".

Neurological examination

Normal

Nystagmus

Ataxia

Dysmetria and dysdiadochokinesia
Nystagmus and ataxia

Ataxia, dysmetria and dysdiadochokinesia
Total

Normal+ lesion not associated with vertigo

MRI
Lesion associated with vertigo Total
3 29
1 5
2 4
1 4
2 5
2 3
11 50

* Marginal Homogeneity Test was used.
MRI: Magnetic resonance imaging.

panic membrane. No pathologies were found in 42
patients. In audiological tests, 21 patients had
cochlear sensitivity. In hearing tests, hearing loss
at low frequencies was detected in 22 patients. Au-
diological tests of patients with hearing loss at low
frequencies and cochlear sensitivity were consid-
ered abnormal. Thirty-three patients with cochlear
sensitivity and/or hearing loss at low frequencies
according to audiological tests were diagnosed with
peripheral vestibulopathy (Table 2). When MRI re-
sults of patients with peripheral vestibulopathy
were assessed, MRI of 6 out of 33 patients revealed
lesions associated with vertigo. One patient had
fetal posterior cerebral artery (PCA) and narrow
basilar artery, 2 had vertebral artery hypoplasia, 1
had cerebellar infarction, 1 had an abberant artery
pressuring on the 7 and 8" cranial nerves, and 1
had subdural and subarachnoid bleeding. Of 5 pa-
tients with normal audiological tests, 3 had cere-
bellar infarction, 1 had mass lesion in cerebellar
hemisphere consistent with pilocytic astrocytoma,
and 1 had demyelinating findings on the pons (con-
sistent with multiple sclerosis).

No pathology was detedcted in the MRI of 23
patients. Of the remaining 16 patients, 9 had non-
specific lesions, 4 had chronic ischemic gliotic le-
sions, 1 had parietal resorbed hematoma, 1 had
lacuner infarction, and an incidental menengioma
was found in 1 patient.

I DISCUSSION

Various clinical conditions should be considered
for the differential diagnosis of vertigo.® Thus, for
accurate differential diagnosis, it is important to
evaluate and manage a patient with vertigo ac-
cording to an algorythm. Prompt and exact identi-
fication of possible pathological conditions that
would require emergent intervention in a patient
with severe symptoms referring to the ER is cru-
cial. In addition, identification and treatment of
the underlying pathology in the fastest and cheap-
est way is important for cost-effectiveness. Studies
show that the patient’s history is very useful in dif-
ferentiation of central and peripheral causes of ver-
tigo.'? In patients with chronic recurrent vertigo
attacks, physical examination and vestibular func-

TABLE 2: Comparison of audiological test results and MRI (x2= 15.125, p= 0.000)*.

MRI
Audiology Normal+ lesion not associated with vertigo Lesion associated with vertigo Total
Audiology normal 12 (70.6%) 5(29.4%) 17 (100%)
Audiology abnormal 27 (81.8%) 6 (18.2%) 33 (100%)
Total 39 (78%) 11 (22%) 50 (100%)

* Mc Nemar Test was used.
MRI: Magnetic resonance imaging.
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tions are usually normal.'’ In our study, of the 24
patients with a history of recurrent vertigo attacks,
neurological examination was normal in only 13
and vestibular tests were consistent with periph-
eral vestibulopathy in 16 patients.

We evaluated hearing in low frequencies and
cochlear sensitivity with audiovestibular tests in
order to identify the causes that could lead to ver-
tigo. Cochlear sensitivity is defined as disturbance
at a sound intensity below 90 decibels. The presence
of hearing loss at low frequencies and cochlear sen-
sitivity favors the diagnosis of peripheral vestibu-
lopathy. In this condition, no MRI is required except
for some selected cases. However, Mark AS et al. re-
ported in their study that pathologies with central
origin were found in some cases in which MRI was
not required." In our study, MRI of 6 out of 33 pa-
tients with peripheral vestibulopathy revealed a
central lesion associated with vertigo. Although the
difference between pathologies identified with MRI
and abnormal audiovestibular tests was not signifi-
cant, there was clinical significance.

In a patient with vertigo, after detailed physi-
cal and neurological examination, neuroradiologi-
cal imaging techniques that may be selected are
CCT, MRI and magnetic resonance angiography
(MRA). The role of imaging techniques in patients
with peripheral vertigo is a debate.!> CCT and MRI
are techniques that are usually used for definitive
diagnosis. CCT and MRI should be considered in
suspected cases after a detailed clinical examina-
tion.'”? Among these two techniques, MRI is shown

to be the first choice in central vertigo.'"

In our study, among 50 patients, 23 had no
pathology, 16 patients (32%) had lesions not asso-
ciated with vertigo, and 11 patients (22%) had le-
sions associated with vertigo (Table 3). Our results
suggest the importance of assessing a vertigo pa-
tient with MRI. MRI detected lesions associated
with vertigo in 11 out of 42 patients with normal
ENT examination and 3 out of 29 patients with
normal neurological examination. Although our re-
sults did not yield statistical significance, this needs
to be reevaluated in studies with larger series be-
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TABLE 3: MRI findings of patients associated with
vertigo.
Gender Age  MRIFindings
M 18 Pilocytic astrocytoma
M 35 Cerebellar infarction
M 37 Fetal PCA, narrow basilar artery
F 17 Demyelinization in brain stem
F 50 Vertebral artery hypoplasia
F 52 Cerebellar infarction
F 55 Vertebral artery hypoplasia
F 50 Cerebellar infarction
M 85 Cerebellar infarction
M 84 Aberrant artery pressing on the 7" and 8" nerve
M 60  Subdural hematoma + SAH on right cerebral cortex

M: male, F: female; MRI: Magnetic resonance imaging;
PCA: Posterior cerebral artery; SAH: subarachnoid hemorrage.

cause lesions detected with MRI have clinical sig-
nificance. In a prospective study performed by
Norrving B et al, similar to the results in our study,
one out of every 4 patients with isolated acute ver-
tigo, clinical misdiagnosis led to overdiagnosis of
caudal cerebellar infarction.'®

Our results suggest that, neurological examina-
tion and audiovestibular findings may not always be
sufficient to differentiate the underlying pathology
and MRI technique can provide important findings
for the diagnosis.” Larger studies are needed to see
if MRI also has a potential to present statistically sig-
nificant differences in the detection of clinically im-
portant pathologies more accurately and earlier.

As we found in our study, 10% of patients
with normal neurological examination had lesions
on MRI. Therefore, meticulous neurological exam-
intaion can exclude the majority of central vertigo
patients.

I LIMITATIONS

Due to the small sample size in the current study,
we can not make a clear statement regarding the
value of MRI and audiology in the differentiation
of peripheral versus central vertigo in the Emer-
gency Department. Further studies including larger
sample sizes are needed.
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