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Abstract

Introduction: Systemic processes and inappropriate use of medications may
affect vestibular adaptation. Objectives: To assess the efficacy of isolated and
combined drug therapy for treating metabolic dizziness and to determine the
effect of multidrug treatment. Methodology: We analyzed 100 questionnaires
of patients diagnosed with dizziness of metabolic origin. Results: The group
treated with vestibular rehabilitation alone showed improvement with 9
months of therapy (p = 0.01). The group treated with vestibular rehabilitation
and medication showed improvement with 45 days of therapy (p = 0.01). The
group treated with a single type of drug did not show significant improve-
ment. The group treated with several drugs showed improvement with 45
days of therapy (p = 0.03). Conclusion: Combined vestibular rehabilitation
resulted in immediate improvement of symptoms without contributing to
long-term compensation. Vestibular rehabilitation alone resulted in improve-
ment of symptoms over time. Multidrug treatment was beneficial for immediate
relief of dizziness.
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1. Introduction

Metabolic dysfunctions are considered responsible for labyrinthine changes [1].
Metabolic disorders may act as the main etiological factor in vestibular dysfunc-

tion or as an aggravating factor in preexisting vestibular disease [2].

The inner ear is distinguished by its intense metabolic activity; however, it has
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no energy reserve. Small glycemic variations influence its function, causing
changes in balance. Metabolic changes in the inner ear cause displacement of
potassium from endolymph to perilymph; sodium is concomitantly displaced in
the opposite direction. This mechanism causes vertigo, tinnitus, hypoacusis, and
auricular plenitude [3].

Vestibular rehabilitation, indicated for treating metabolic dizziness, is influ-
enced by comorbidities in the final response to treatment. In these cases, the ob-
jective is integrated otoneurologic therapy with the goal of resolving etiologic
factors; this involves rational use of antivertiginous drugs and the application of
individualized therapeutic techniques to reduce patient symptoms.

Anti-vertigo medication is currently used as part of combined otoneurologic
therapy; however, many researchers caution against the use of multidrug treat-
ments that may cause impairment in vestibular compensation through unin-
tended drug interactions [4]. Thus, our study was undertaken to analyze the
outcome of treatment of dizziness of metabolic origin with vestibular rehabilita-
tion in isolation, compared with vestibular rehabilitation combined with medi-
cations, and to evaluate the effect of multidrug treatment on the final outcome of

vestibular rehabilitation.

2. Materials and Methods

This retrospective, observational study was performed by using questionnaire
analysis. Data were collected from internal questionnaires administered to pa-
tients who attended the vestibular rehabilitation clinic. Only questionnaires of
patients with a medical diagnosis of dizziness of metabolic origin were included
in the study; questionnaires with incomplete information were excluded from
the study. The diagnosis of metabolic dizziness was carried out by the outpatient
medical team composed of otolaryngologists. The questionnaires used were de-
signed according to the clinical experience of the researchers, addressing signs
and symptoms involved in dizzying crises, social characteristics of the patients,
medications in use and objective questions to assess the effectiveness of vestibu-
lar rehabilitation therapy.

A total of 642 questionnaires completed between 2002 and 2014 were eva-
luated; to generate the sample for analysis, 100 questionnaires were randomly
selected.

To assess the outcome of vestibular rehabilitation, the response of each patient
upon return to therapy was considered. Responses were either “improvement,”
“worsening”, or “maintenance” of dizziness. Five service sessions were evaluated:
30 days, 45 days, 3 months, 6 months, and 9 months after beginning rehabilita-

tion.

3. Results and Analysis

We adopted a significance level of p < 0.05 in all analyses. We used parametric

methods because all variables exhibited a normal distribution (Kolmogorov-Smir-
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nov test). Fisher’s exact test for non-paired samples was used to compare groups.
For intra-group analyses at different times of therapy, Fisher’s exact test was
used.

The sample was composed of 100 questionnaires. The age distribution of sub-
jects according to gender (mean and standard deviation) is described in Table 1.

The number of subjects with a diagnosis of dizziness of metabolic origin who
also exhibited a metabolic disease was 55% (N = 55) in the population studied;
metabolic alterations reported were diabetes (28%), hypothyroidism (24%), and
cholesterol (18%); 15% of subjects had more than one metabolic alteration.

Figure 1 shows the drugs used by the study population. A total of 80% (N =
80) of the subjects used medication; 62% (N = 62) of the subjects underwent
combination therapy with two or more pharmacological agents.

The group using medication was composed of 81 patients; 70 of these patients
returned for further vestibular rehabilitation. The non-medicated group com-
prised 19 patients; 14 of these patients returned for further vestibular rehabilita-
tion.

The group treated with vestibular rehabilitation alone exhibited a significant
reduction in the symptom of dizziness at the 9-month follow-up (p = 0.01) (Table
2). The group treated with vestibular rehabilitation and medication showed a sig-
nificant reduction in dizziness at the 45-day follow-up (p = 0.01). In a compari-
son between groups, there was a significant reduction in dizziness at the 9-month
follow-up (p = 0.01) for the group treated with vestibular rehabilitation and me-
dication (Table 3).

Notably, 19 patients were using only one type of drug; 18 of these patients re-
turned for further vestibular rehabilitation. Sixty-two patients were using two or
more types of drugs; 52 of these patients returned for further vestibular rehabili-
tation.

The group using one type of drug did not exhibit a significant reduction in
dizziness. The group using several drugs showed a significant improvement at
the 45-day follow-up (p = 0.03) (Table 4). There was no statistically significant
difference between the groups (Table 5).

ACa Antihypertensive = Antihypertensive calcium antagonists.

Figure 1. Pharmacological distribution according to its occurrence in the
study population.
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Table 1. Age distribution of subjects according to gender: mean and standard deviation.

Gender N % Mean Age Standard Deviation Coefficient of Variation
Female 69 69% 52.72 16.97 32.18

Male 31 31% 55.83 15 26.86

Total 100 100% 53.69 16.31 30.3

Table 2. Analysis of vestibular rehabilitation outcome according to follow-up time in groups with and without medication.

30 days vs. 45 days 30 days vs. 3 months 30 days vs. 6 months 30 days vs. 9 months
N N N N
G1
Improvement 8 8 8 7 8 10 8 12
No reply 6 6 6 7 6 4 6 0
P 1.2964 1 0.6946 0.0171*
G2
Improvement 37 49 37 31 37 31 37 32
No reply 33 17 33 23 33 28 33 17
P 0.0127* 0.7163 1 0.1918

Legend: G1 = Group without use of medication; G2 = Group using medication. Fisher exact test.

Table 3. Comparison between groups with and without medication according to the outcome of vestibular rehabilitation.

30 days 45 days 3 months 6 months 9 months
Glvs. G2 Glvs. G2 Glvs. G2 Glvs. G2 Glvs. G2
N N N N N
Improvement 8 37 8 49 7 31 10 31 12 32
No reply 6 33 6 17 7 28 4 23 0 17
P 1 0.2104 1 0.379 0.0142*

Legend: G1 = Group without use of medication; G2 = Group using medication. Fisher exact test.

Table 4. Analysis of vestibular rehabilitation outcomes according to follow-up times in groups with a single type of medication

and with multiple medications.

30 days vs. 45 days 30 days vs. 3 months 30 days vs. 6 months 30 days vs. 9 months
N N N N
G1
Improvement 8 11 8 7 8 9 8 12
No reply 10 5 10 7 10 3 10 0
P 0.1854 1 0.1414 0.2543
G2
Improvement 29 38 29 24 29 22 29 25
No reply 23 12 23 21 23 20 23 14
P 0.0382* 0.8403 0.8358 0.5189

Legend: G1 = Group with single medication; G2 = Group with multiple medications. Fisher exact test.
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Table 5. Comparison between groups using one and more types of medications with the result of vestibular rehabilitation.

30 days 45 days 3 months 6 months 9 months
Glvs. G2 Glvs. G2 Glvs. G2 Glvs. G2 Glvs. G2
N N N N N
Improvement 29 8 38 11 24 7 22 9 25 7
No reply 23 10 12 5 21 7 20 3 14 3
P 0.4272 0.7433 1 0.2003 1

Legend: G1 = Group with single medication; G2 = Group with multiple medications. Fisher exact test.

4. Discussion

The distribution of the sample regarding gender and average age (Table 1)
showed that dizziness was prevalent in female patients in this study, consistent
with prior literature [5] [6]. Women seek medical care more frequently than
men, regardless of factors such as the variation of the monthly hormonal cycle
and menopause, which exhibits dizziness as a primary symptom [7] [8].

Anti-vertigo drugs are used as vestibular rehabilitation allies for treating diz-
ziness; however, many professionals are concerned with the side effects described
in the literature, among them impairment in vestibular compensation.

We sought to characterize the vestibular rehabilitation outcome by using an
isolated and combined approach with medications, and to analyze the effect of
the multidrug treatment in subjects who used two or more types of drugs.

We analyzed a group of individuals using medication and another group
without; however, both performed vestibular rehabilitation. In the analysis be-
tween groups, there was a significant improvement in dizziness with 9 months of
treatment for the group using drugs combined with therapy. For better under-
standing, intra-group analysis was performed, which indicated that this time ef-
fect was attributed to vestibular rehabilitation therapy.

The effect of the combined treatment of vestibular rehabilitation and medica-
tions was significant for relieving symptoms of dizziness at 45 days of follow-up,
but the improvement did not remain significant over time. This indicates that
the drug helps in immediate reduction of symptoms, but does not contribute to
long-term compensation. We verified that vestibular rehabilitation as an isolated
treatment resulted in a significant improvement in symptom of dizziness at 9
months of follow-up, indicating that it is an effective treatment and has an effect
over time.

Snifer et al (2004) [9] evaluated the response of patients with vestibular dis-
order to treatment with vestibular rehabilitation and medication, both combined
and in isolation. They found that patients treated with vestibular rehabilitation
alone, or in combination with medication, showed clinical improvement and
significant differences in the Dizziness Handicap Inventory. The group treated
with medication alone did not show clinical improvement and or a significant
difference in the Dizziness Handicap Inventory. In that study, the use of a single

vasodilator drug was evaluated.
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The works of Shoair et al (2011) [10] and Pinheiro et al (2013) [11] con-
cluded that multidrug treatment is associated with increased risk of dizziness
and injury in vestibular compensation. For the treatment of vertigo of vestibular
origin, two or more types of drugs are used because there is no specific drug that
acts on the vestibular system [12].

Considering the drug interactions and various side effects, among them the
increased of dizziness, we sought to characterize the difference between the
group using a single type of medication and another group using multiple drugs.
We found that the group using a single type of medication did not show signifi-
cant improvement in dizziness during the time period of the study. The group
with drug interactions showed significant improvement in dizziness after 45
days of treatment.

The use of drug interactions was beneficial with an immediate effect for the
relief of dizziness; however, a long-term effect was not observed.

Although drug interactions do not contribute to long-term central compensa-
tion, in this study it was possible to identify a positive action at the beginning of
treatment, with a reduction in symptoms, which is necessary because the patient
benefits from the immediate relief of dizziness to initiate the vestibular rehabili-
tation exercises. Caution should be taken to indicate the correct dosage of drugs
and the time of use.

The factors that interfere in the evolution of cases of metabolic vestibulopathy
and the success of short-term vestibular rehabilitation are inadequate eating ha-
bits, sedentary lifestyle, sleep disturbances, delay in the control of underlying
disease and, in the case of women, hormonal variations and menopause. Other
factors, such as failure to perform proposed exercises and/or inadequate perfor-
mance, are common during vestibular rehabilitation, regardless of the etiology

of dizziness, and also occurred in the study population.

5. Conclusions

Vestibular rehabilitation combined with medication for the treatment of dizzi-
ness resulted in immediate improvement of dizziness symptoms, and did not
contribute to long-term compensation. Vestibular rehabilitation alone in the
treatment of dizziness resulted in improvement of symptoms over time.

Multidrug treatment was beneficial for immediate relief of dizziness but did
not contribute to long-term compensation.

The use of medications aids in early stages of rehabilitation of disorders of the
peripheral vestibular system, which are complemented and sedimented by ves-

tibular rehabilitation exercises.
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