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Abstract

Background: dizzinessis afrequent complaint in the geriatric population and has a negative impact in the
life quality of theseindividuals. Aim: to correlate the types of dizziness and alterationsin the caloric test
and to verify the frequency of presbyvertigo in an elderly population with dizziness. Method: The records
of 132 patients aged over 60 and with balance disturbance were reviewed. These patients were evaluated
in the Otoneurology Service of the Clinical Hospital of the Federal University of Minas Gerais between
the years of 1998 and 2007. The variables considered for analysis were: epidemiologic data, clinical
history, associated diseases and the result of the caloric test. Patients with positional and central vertigo
were excluded from the analysis. Results: The research sample consisted of 120 patients, with an average
agewas of 70 years, being 71% (n=87) of sample women. Vertigo with the duration of afew minutes and
of adaily frequency was the most frequent type of dizziness. In relation to the caloric test, normal results
were observed in 73% of the sample. Altered resultsincluded unilateral weakness (14%), bilateral weakness
(10%) and hyperactive caloric response (3%). Correlating the caloric test with the type of dizziness,
bilateral weaknesswas associated with postural instability (p=0.006; C=2 - 419). Conclusion: dizzinessin
elderly has many causes. Bilateral weakness of the vestibular function can be related to presbyvertigo and
must be considered in aged individuals who present unbalance. Metabolic, psychiatric, disautonomic,
orthopedic, visual and proprioceptive disturbances may be the cause of dizzinessin aged individuals who
present normal vestibular evauation.

Key Words: Aged; Vestibular Function Tests; Dizziness.

Resumo

Introducdo: tontura é queixa freqliente na populagdo geriétrica e interfere na qualidade de vida desses
individuos. Objetivo: descrever as causas de tontura, correlacionar sintomas e alteragcbes naprovacal érica
everificar oimpacto da preshivertigem como fator primério de tonturaem populaggo de idosos. Método:
revisdo do prontuario de 132 pacientes com mais de 60 anos e disturbio do equilibrio corporal, atendidos
no ambulatério de Otoneurologia do Hospital das Clinicas da UFMG, no periodo de 1998 a 2007. As
variaveis anaisadas foram: dados epidemioldgicos, histdria clinica, doencas associadas e resultado da
prova calérica. Casos de vertigem de posi¢&o e suspeita de lesdo central foram excluidos da andlise.
Resultados: A amostra constou de 120 pacientes. A idade médiafoi de 70 anos, sendo 87 (71%) mulheres.
Dentre ostipos de tontura, vertigem de alguns minutos de durag&o e freqliéncia diariafoi mais freqiiente.
Em relacdo ao resultado da prova cal6rica, exame normal foi observado em 73% e, dentre os resultados
dterados, hiporreflexia bilateral (presbivertigem) foi observada em 8%. Correlacionando-se com o tipo
de tontura, hiporreflexia bilateral associou-se com instabilidade postural (p = 0,006; IC = 2 - 419).
Conclusdo: tontura no idoso tem causa multifatorial. Perda da funcéo vestibular periférica pode estar
relacionada a presbivertigem e deve ser considerada em pessoas idosas com desequilibrio. Distirbios
metabolicos, psiquicos, disautondmicos, ortopédicos, visuais e de propriocepcdo podem ser causa de
tontura em idosos com exame vestibular normal.

Palavras-Chave: |doso; Testes de Fungdo Vestibular; Tontura.
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Introduction

Dizziness is a frequent complaint among the
geriatric population. It is avery relevant problem,
due to the fact that it is frequently associated with
falls, which are a cause of morbidity and death for
individuals at this age range.

Itisestimated that 85% of theindividuals over
65 years-old suffer from dizziness, which may have
several causes and develop as imbalance, vertigo
and/or other kinds of dizziness. Such manifestations
at old age are caused by the increase of sensorial
function disturbsand of theintegration of periphera
and central information, as well as by the aging of
neuromuscular systems and skeletal functions.

Thereare several conditionsthat directly affect
such functions. The main ones are cardiovascular
and orthopedic diseases, decrease of visual acuity
and also diseases related to the vestibular system.
Among the alterations associated with the
vestibular system, presbyvertigoisavery important
one, sinceit isrelated with the degeneration process
of vestibular system structures that occurs at
advanced age as a part of the multiple sensorial
loss of aged individual s(7-10).

Vestibular test allow an objective evaluation of
the vestibular system and the determination of the
topodiagnosis associated with the lesion (central
or peripherical). Among the commonly performed
tests, caloric test isthe most important one, sinceit
provides an objective measurement of the
peripheral vestibular function of the lateral
semicircular canal. Nevertheless, itsutility islimited
in the case of a primary approach of dizzinessin
aged individuals, since it only evaluates labyrinth
function and does not provide information related
to proprioception and visual acuity, which are
important for balance at advanced ages(11-15).

The object of the present study wasto describe
the main causes of imbalance for aged individuals
by correlating different kinds of dizziness with
caloric test results and also to verify the impact of
presbyvertigo as a primary factor associated with
dizziness in aged individuals evaluated at the
Otoneurology Service - Clinical Hospital, Federal
University of MinasGerais(HC-UFMG).

Method

Were reviewed 132 medical records of aged
individuals suffering from corporal balance disturbs
and/or vestibular diseases. The patients had been
evaluated between 1998 and 2007 at the
Otoneurology Serviceof HC - UFMG,
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The studied population consisted of patients
aged 60 years or more suffering from dizziness,
which had motivated the otorhinolaryngologist to
prescribe a vestibular test. Cases in which
positional tests had suggested a suspect of benign
paroxysma positional vertigo (BPPV) wereexcluded
from the analysis, as well as patients with
neurologica symptomsrelated to dizzinessand with
vestibular tests suggesting central vestibular
disease. Therefore, the study focused on aged
individuals with non-positional peripheral
dizziness. The analyzed data were concerned type
of dizziness, duration, presence of hearing loss,
tinnitus, cal oric test results and associated diseases.

All the patients had performed vestibular tests
by vectoel ectronystagmography (Contronic,
BRASIL, model SCV 5.1 with four recording
channdls). For thecaloric test, stimulation with water
at 440C and 300C was performed by means of an
otocalorimeter (Contronic, BRASIL, model E-96).
Analysis of the results was based on the principle
according to which normal labyrinths tend to
present asymmetrical caloric response, measurable
within apreviousdly known normal range. Assimetric
responses would be associated with current or
previous labyrinth diseases. Absence or reduction
of response would indicate loss of peripheral
vestibular function. Vestibular response is
measured through the intensity of nystagmus
generated through labyrinth stimulation. Such
nystagmusderivesfrom the vestibular-ocul ar reflex,
asimplereflex-arc. Therefore, interpretation of the
test should be made considering the comparative
analysis between the two sides (response
symmetry) and the analysis of absolute values
(nystagmographic response) (11, 16).

In the analysis of absolute values, the interest
was to evaluate whether the nystagmus generated
by the caloric stimulus measured by means of the
angular velocity of the slow component (AV SC)
was above or below the normal range expected for
individuals without vestibular disease, which is
between 06°/s and 50°s. Nystagmographic
responses above the upper limit of the normal range
were considered as hyperactive caloric response.
Responses below the lower limit were considered
as weakness and no caloric response, defined as
the absence of caloric response (16).

In a comparative evaluation of peripheral
vestibular function, Jongkees (I1) developed a
formulafor calculus of canal paresis (CP), that is,
loss or reduction of alabyrinth function in relation
to its contralateral counterpart. Stimulation with
water at 300C and 440C was used at a 250 ml/min

Gongalves et al.
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flow rate. A differencein nystagmographic response
higher than 20% between the two sides was
considered as canal paresis and the labyrinth
presenting the poorest caloric response was
considered as the worst one.

The normal standards defining canal paresis
vary depending onthe medical service. It may range
between 20% and 30%, depending on the internal
standards. In Brazil, the term paresis is not very
often used. Usually, the labyrinth presenting the
best response is indicated and the term referred to
is labyrinth predominance. In this study CP of up
t0 20% (16) was considered normal.

In the statistical analysis, the chi-square test
was used for the categorical variablesand Student's
T for continuous variables. Significance level was
5%.

This study was evaluated and approved by the
Research Ethics Committee (COEP) of UFMG (ETIC
118/07).

Results

From the 132 records evaluated, nine were
excluded fromthe study for being cases of positional
vertigo and three for being cases suggesting centra
vestibular disease. Therefore, the studied sample
consisted of 120 elderly with an average age of 70.4

years ranging between 60 and 90 years. Eighty eight
patients (71.5%) werewomen and thirty five (28.5%)
weremen.

Vertigowasthetypeof dizzinessmost frequently
reported by the patients (60.2%), followed by
instability (34.1%), fluctuation (3.3%) and syncope
(1.6%). Cases of vertigo at a daily basis (32.5%)
persisting for some minutes (52.8%) were
predominant.

The majority of the patients did not mention
diseases related to dizziness (83.6%). As for the
otoneurologica symptoms, hearing loss and tinnitus
were concomitant with dizzinessin 77 (62.3%) and 96
(78%) of the patients, respectively. Association of
vertigo, hearing loss and tinnitus in the same patient
was observed in 45 subjects.

Norma resultswereverified inthecalorictests of
72.5% of thestudied population (Table 1). Inthecase
of abnormal tests, the most common results were
unilateral weakness (14.2%) and bilatera weakness
(8.3%).

Correlation between otoneurological symptoms
and caloric tests indicated that complaints of
instability were dtatistically associated to bilateral
weakness (P = 0.006). When put together, bilateral
weakness and no caloric response (12 cases) were
datisticaly associated withinstability (P=0.0001; OR=
23;1C=3-504).

TABLE 1. Correlation between caloric test result and types of dizziness in 120 aged individuals with otoneurological symptoms.

Caloric Test Result Typeof dizziness Total P OR(IC)
Vertigo Instability (%)

Normal 59 28 87 (72,5) 1

Unilateral weakness 14 3 17 (14,2) 0.36

Bilateral weakness 1 9 10(8,3) 0.006 19 (2-419)
Bilateral no caloric response 0 2 2(1,7) -

Bilateral Hyperactive Caloric Response 3 1 4(3,3) 0.61

TOTAL 7 43 120 -

Presbivertigem como causa de tontura no idoso.
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Discussion

Cases of short duration vertigo at adaily basis
werethe most frequent otoneurol ogical complaints
on this study, which is in agreement with other
studies involving geriatric populations(3,7).
Dizziness was more common among female
individuals, at aproportion of two female for each
male patient, which had also been previously
demonstrated(6, 8). The chronic aspect of dizziness
among the geriatric popul ation may derivefromthe
difficulties related to vestibular compensation at
this age range and from the several factors
associated with imbalance in aged individual s(1-
3.

Thenormal calorictestsfor most of the patients
(72.5%) may be related to the multifactorial
character, with non-vestibular causes, of dizziness
in elderly. At this age range, severa factors may
lead to instability, such as cardiovascular,
neurological and skeletal-muscular diseases,
diabetes, postural hypotension and the use of
several kinds of drugs, including diuretics,
anticonvulsants, antihypertensives, anxiolytics
and antidepressants (17-21). The fact that most of
the caloric test results are within the normal range
corroboratesthetheory of multifactorial instability
for aged individuals, since caloric testing only
evaluates the lateral semicircular canal, which is
specifically related to vestibular function.
Therefore, dizziness in elderly is not necessarily
associated with vestibular disease. Special
attention should be paid to proprioceptive
alterations, which are mentioned as being the
primary cause for imbalance in 7% of the aged
population (10,22).

BPPV wasconsidered asan exclusion criterion,
sinceit does not affect caloric testing and does not
cause chronic instability, although it is commonly
found among aged individuals. It is characterized
by short vertigo periods related to changes of
cephalic movement (18). Previous studiesmention
aBPPV incidenceranging from 20% to 34% among
aged individuals (23-24). The BPPV frequency
observed in this study was 7.5% (9/120), which is
lower than what has been reported. This may be
justified by factors associated with sample
selection, since many of the patients with BPPV
might not have been prescribed a caloric test by
their otorhinolaryngologists, due to the fact that
the diagnosis is based on position maneuvers (9).

Among the abnormal caloric test results,
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unilateral weakness was the most frequent one
(17%33; 52%) reflecting a reduction of unilateral
vestibular activity caused by current or previous
peripheral vestibular disease. Hence, from the 120
patients evaluated, 14.2% were defined as suffering
from unilateral peripheral vestibular disease.
Therefore, it seems that vestibular diseases as a
primary cause for vertigo is not common among
aged individuals (3, 18-19).

Bilateral weakness or no caloric response were
observed in 12/33 (36%) of the testswith abnormal
results. Reduction or absence of bilateral caloric
response is not common among young individuals.
It is generally associated with infections,
autoimmune diseases, idiopathic causes or the use
of medicines. Inthe case of aged individuals, it may
be associated with the degeneration of structures
that integrate the vestibular system, which derives
from the ageing process, known as presbyvertigo.
In such casesthe patient may suffer frominstability
due to the loss of peripheral vestibular perception
during movements, specially angular ones.
Consequently, individuals becomes insecure and
search for support as they walk, avoiding changes
of direction (8, 10, 14, 19, 25). The association
between instability and bilateral weakness of
peripheral vestibular function, which has already
been mentioned in the literature (26), was clearly
demonstrated in this study (P = 0.0001). Physical
activities such as dance, yoga, etc. are extremely
important for the rehabilitation of patients with
presbyvertigo (27).

Bilateral hyperactive caloric response, observed
in 4/33 (12%) of the abnormal tests, has a limited
value asatopodiagnosis, dueto thefact that it may
correlate with mood variation and therefore cause
subjectivity in the answer pattern (28).

The prevaence of specific etiologies variesin
the balance disturbs of aged individuals. Some
authors even propose that imbalance of aged
individuals should be considered as a geriatric
syndrome, characterized by multisensory
modifications secondary to diseases in several
systems and organs (3-4.6). Thus, considering the
problems associated with balance, an increase in
the level of disturbs of sensorial functions,
integration of central periphericinformation, aswell
as aging of neuromuscular systems and skeletal
function is observed in aged individual s(4,6).

Gongalves et al.
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Conclusion

In order to achieve an accurate evaluation of the
causesleading toimbaance, aclinica eva uation must
be performed taking into account the patient's
complaints, associated diseases, aswell asagenera
evaluation of the systems related with balance and
their eventual limitations. Presbyvertigo should be
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