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Imipramine for vestibular 
dysfunction in panic disorder
A prospective case series

Marco Andre Mezzasalma1, Kátia de Vasconcellos Mathias1, 

Isabella Nascimento1, Alexandre M. Valença2, Antonio E. Nardi1

ABSTRACT 
Objective: The purpose of this study was to evaluate the efficacy and effectiveness of 
imipramine on the treatment of comorbid chronic dizziness and panic disorder. Method: 
Nine patients with panic disorder and agoraphobia associated with chronic dizziness 
underwent otoneurological screening and were treated with a 3-months course of 
imipramine. Anxiety levels were measured with the Hamilton Anxiety Scale (HAM-A), 
dizziness levels were evaluated using the Dizziness Handicap Inventory (DHI), and panic 
severity and treatment outcome were assessed with the Clinical Global Impression Scale 
(CGI). Results: At the baseline 33.3% (n=3) had a bilateral peripheral deficit vestibulopathy, 
the mean scores for HAM-A were 27.2±10.4, for DHI were 51.7±22.7, and for CGI-S were 
4.8±0.9. All patients had a significant reduction in their HAM-A (11.1±5.5, p=0.008), 
DHI (11.5±8.1, p=0.008) and CGI-I (1.8±0.7, p=0.011) levels after 3-months imipramine 
treatment (mean=72.2±23.2 mg/day). Conclusion: This study found a decrease in anxiety 
levels and in the impact of dizziness in the patients’ quality of life after a 3-months 
treatment course with imipramine. 
Key words: dizziness, panic disorder, imipramine, anxiety disorders.

Imipramina para disfunção vestibular em transtorno do pânico: uma série de casos 
prospectiva

RESUMO
Objetivo: O objetivo deste estudo foi avaliar a eficácia e efetividade da imipramina no 
tratamento da tontura crônica e do transtorno de pânico comórbidos. Método: Nove 
pacientes com transtorno do pânico e agorafobia associada com tontura crônica foram 
submetidos à avaliação otoneurológica e tratados durante 3 meses com imipramina. Os 
níveis de ansiedade foram medidos através da Escala Hamilton de Ansiedade (HAM-A); 
os de tontura foram avaliados usando o Dizziness Handicap Inventory (DHI), e a gravidade 
do pânico e sua resposta pela Escala de Impressão Clínica Global (CGI). Resultados: Na 
avaliação inicial, 33,3% (n=3) da amostra apresentavam vestibulopatia periférica deficitária 
bilateral; as médias foram: da HAM-A 27,2±10,4, do DHI 51,7±22,7 e do CGI-S 4,8±0,9. 
Todos tiveram uma redução significativa nos escores de HAM-A (11,1±5,5, p=0,008), 
DHI (11,5±8,1, p=0,008) e CGI-I (1,8±0,7, p=0,011), após 3 meses de tratamento com 
imipramina (média=72,2±23,2 mg/dia). Conclusão: Este estudo encontrou uma diminuição 
dos níveis de ansiedade e do impacto da tontura na qualidade de vida dos pacientes após 
um curso de 3 meses de tratamento com imipramina.
Palavras-chave: tontura, transtorno de pânico, imipramina, transtornos de ansiedade.
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Dizziness is one of the most common complaints 
in clinical practice. In the absence of rotational vertigo, 
dizziness has been considered another somatoform 
symptom common to anxiety disorders1. 

Psychiatric disorders have been associated with 
chronic dizziness in the so-called idiopathic dizziness2, 
and different studies have shown that patients that suffer 
from acute vestibular conditions often develop psychi-
atric disorders3,4. 

Patients with anxiety disorders have a higher rate 
of peripheral vestibular dysfunction compared to con-
trol populations, especially in panic disorder with agora-
phobia5. Cochleovestibular dysfunction appears to have a 
bidirectional connection with psychiatric disorders6. The 
panic disorder can be superimposed on chronic vestibu-
lopathy, and psychiatric patients with a cochleovestibular 
lesion have diminished chances for complete recovery6.

There are many difficulties in the evaluation of pa-
tients with vestibular dysfunctions and comorbid psychi-
atric disorders, and the examination of these patients is 
very time consuming and requires much more empathy 
than does examination of patients with a normal mental 
state6. There is also the need of a multidisciplinary evalu-
ation of these patients, since anxiety can lead to somatic 
and behavioral symptoms or to the worsening of a ves-
tibular symptom. 

Dizziness is one of the symptoms of panic attacks, as 
are palpitations, shortness of breath and chest pain or 
discomfort, but psychiatrists usually do not refer panic 
disorder patients for otoneurologic evaluations as they 
refer them to cardiologic evaluations. This lack of ade-
quate evaluation may lead patients away from an ade-
quate diagnosis and treatment7.

There are few studies using imipramine on the treat-
ment of chronic dizziness associated with panic disorder. 
Imipramine is a tricyclic antidepressant with a low cost 
and easy availability, and has effectiveness and safety well 
documented on the treatment of panic disorder8. 

The purpose of this study was to evaluate the efficacy 
and effectiveness of imipramine on the treatment of co-
morbid chronic dizziness and panic disorder. 

METHOD
Subjects
Fifteen patients were consecutively recruited at the 

out-patient facility of the Panic and Respiration Labo-
ratory at the Psychiatric Institute of the Federal Univer-
sity of Rio de Janeiro, Brazil. Participants were men and 
women, aged between 18 and 60, who met DSM-IV cri-
teria for panic disorder, with or without agoraphobia, de-
termined by the Mini International Neuropsychiatric In-
terview version 5.0, Brazilian version9. Patients needed 
to have a minimum of four panic attacks, at least one of 

which was unanticipated, during the 4 weeks before the 
initiation of the otoneurological evaluation. All patients 
also reported dizziness, defined as persistent (i.e. at least 
three months) sensations of nonvertiginous dizziness, 
light-headedness, heavy-headedness or subjective imbal-
ance present on most days.

Our inclusion criterion was the presence of dizziness 
not solely during panic attacks10, and the exclusion cri-
teria were: evidence of chronic otitis media; prior use of 
ototoxic drugs and/or chemotherapy, a clinical history of 
true rotational vertigo, concomitant treatment with any 
psychotropic drug or psychotherapy during the study, use 
of any regular antipsychotic, antidepressant, regular ben-
zodiazepine or nonbenzodiazepine anxiolytic medication 
within 4 weeks, or use of fluoxetine within 5 weeks of the 
first administration of study medication, or the presence 
of suicidal risk. Women of childbearing potential had to 
be using an effective method of birth control. Pregnant 
or nursing women were excluded from participation.

After complete description of the study to the sub-
jects, written informed consent was obtained. The pro-
tocol complying with the principles laid down in the 
Declaration of Helsinki was approved by the Ethics 
Committee of the Institute of Psychiatry from the Fed-
eral University of Rio de Janeiro.

Procedure
All patients underwent a full otoneurological exam-

ination with an otorhinolaryngologist to detect spon-
taneous, positional and positioning nystagmus (using 
Dix–Hallpike and McClure maneuvers), including the 
head-shaking and head-thrust tests11,12. Positional nys-
tagmus was recorded in the supine position, with the 
head straight, head turned to the left and right side, and 
head hanging down. Nystagmus in darkness with a slow 
phase velocity of less than 38/second was considered in-
significant11,12.

Examination of the oculomotor system (i.e. smooth 
pursuit and saccades) was also performed. In the same 
session, patients underwent caloric stimulation as pro-
posed by Freyss (i.e. 125 ml of water, 30o and 44o in 30 
seconds)13. Evaluation of the ocular movements was 
carried out using a vectoelectronystagmography (SCE 
Nistagmus - Sistema Computadorizado para Eletroni-
stagmografia, version 5.1, Contronics, RS, Brazil) while 
bithermal caloric testing was performed with an oto-
calorimeter (E96 Água - Estimulador Otoneurológico 
a Água, Contronics, RS, Brazil). We used angular slow 
phase velocity, as calculated during 10 seconds of culmi-
nation, as the single parameter of labyrinthine function. 
Data were interpreted in terms of directional preponder-
ance and unilateral weakness, which were considered sig-
nificant when greater than 30 and 25 per cent, respec-
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tively. When total slow phase velocity was less than 20o/
second, stimulations were considered hyporesponsive, 
and hyper-responsive when greater than 140o/second11,12. 
We considered central signs to comprise at least one of 
the following findings: [1] disorganized pursuit and re-
duction of pursuit gain; [2] saccades dysmetria with un-
dershoot, overshoot, or asymmetrical latency or velocity; 
[3] rebound nystagmus; [4] visual fixation suppression 
of nystagmus of less than 60 per cent; [5] pure vertical 
or torsional spontaneous or positional nystagmus; or [6] 
positional nystagmus when bilateral, beating to the up-
permost or lowermost ear, showing no latency, low fre-
quency, lack of fatigability and habituation, without con-
comitant vertigo14,15.

The otoneurological evaluations were conducted be-
fore the initiation of treatment with imipramine, and 
were repeated after three months of treatment with 
imipramine. All patients also had laboratorial exams 
(complete blood count, cholesterol and triglycerides 
levels, glycemia, and electrolytes (Na+, K+, Ca++, Cl–, and 
Mg++) to exclude any possible metabolic causes for the 
dizziness complaint before treatment begun.

The severity of anxiety was measured using the Ham-
ilton Scale for Anxiety (HAM-A)16, and the severity of 
dizziness was measured by the 25-item Dizziness Hand-
icap Inventory scale (DHI), which generated a total score 
(range zero to 100) which indicated the patient’s self-
perceived level of handicap associated with their diz-
ziness17. Global severity of panic disorder was evalu-
ated with the Clinical Global Impression Severity Scale 
(CGI-S, ranging from 1 - not at all ill to 7 - extremely 
ill)18. Global change from the baseline assessment was 
rated by means of the Clinical Global Impression Im-
provement Scale (CGI-I, ranging from 1 - very much im-
proved to 7 - very much worse)18. 

All patients were evaluated with the HAM-A, DHI 

and CGI-S before treatment with imipramine (baseline) 
and were evaluated with the HAM-A, DHI and CGI-I 
after three months of treatment. 

Treatment with imipramine was instituted with a be-
ginning dose of 25 mg/day, increased to 50 mg/day after 
four days. Afterwards de dose of imipramine used was 
adjusted based on the patient’s anxiety symptoms and on 
the frequency of panic attacks.

Statistical analyses
The Statistical Package for Social Sciences (IBM SPSS 

Statistics), version 18.0 was used to perform the statis-
tical analysis. Quantitative variables were expressed as 
means±standard deviation. The median, 25th and 75th 
percentiles of the rating scales are expressed graphi-
cally. We used the Wilcoxon Signed Ranks Test to com-
pare the scores of the scales before and after treatment 
with imipramine. P-values<0.05 were considered statis-
tically significant.

RESULTS
From the 15 initial patients enrolled in this study we 

had to exclude 6 patients: four of these patients com-
pleted the baseline evaluation and never returned to 
begin the imipramine treatment, one patient was ex-
cluded from the study due to intolerance to imipramine 
side effects (constipation) and one patient developed 
a major depressive episode with suicide ideation after 
baseline evaluation.

We included in the study 9 patients with a psychi-
atric diagnosis of panic disorders with agoraphobia, 8 
women (88.9%) and 1 man (11.1%), with a mean age of 
33.7±5.1 years. All patients also reported dizziness, de-
fined as chronic (i.e. at least three months) sensations of 
nonvertiginous dizziness, light-headedness, heavy-head-
edness or subjective imbalance present on most days. 

Table 1. Sociodemographical, comorbidities and psychiatric family history data of the 9 patients with  panic disorder and chronic dizziness 
treated with imipramine.

Patient Gender Age Marital status Comorbidities Family history

1 Female 37 Married No

2 Female 33 Married No

3 Male 34 Single SP and OCD Suicide (Grandmother’s sister)

4 Female 36 Married MDE No

5 Female 40 Married MDE No

6 Female 29 Married No

7 Female 24 Single No

8 Female 31 Married No

9 Female 39 Married MDE, SP and PTSD No

SP: social phobia; OCD: obsessive-compulsive disorder; MDE: major depressive episode; PTSD: post-traumatic stress disorder.
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The patients’ sociodemographical, comorbidity and 
psychiatric family history data can be seen in Table 1. 
All patients had panic disorder with agoraphobia, and 
44.4% (n=4) of the sample had other psychiatric comor-
bidities, being the most frequent major depressive epi-
sode in 33.3% of the sample (n=3). Only one patient had 
a psychiatric family history of suicide.

The results of the vectoelectronystagmography and 
the HAM-A, DHI, and CGI scales at the baseline and 
after three months of treatment with imipramine can be 
seen on Table 2. There were no otoneurological abnor-
malities on the physical exams, and there were no alter-
ations on the laboratorial exams of any of the patients. 

At the baseline evaluation, 33.3% (n=3) of the sample 
had a bilateral peripheral deficit vestibulopathy, the mean 
HAM-A levels were 27.2±10.4, the mean DHI levels were 
51.7±22.7 and the mean CGI-S levels were 4.8±0.9. 

Treatment with imipramine had doses between 
50 and 100 mg/day, with a mean of 72.2±23.2 mg/day, 
during three months. 

The only finding at the vectoelectronystagmography 
was a result of bilateral peripheral irritative vestibulop-
athy on a patient that had a normal baseline result, and 
all three patients that had bilateral peripheral deficit ves-
tibulopathy at baseline evaluation had normal exams. 

We found a statistically significant reduction in the 
mean HAM-A levels (11.1±5.5, p=0.008), in the mean 
DHI levels (11.5±8.1, p=0.008) and in the mean CGI-I 
levels (1.8±0.7, p=0.011). We also present the median and 
the 25 and 75 percentiles of the results of the HAM-A, 
DHI, and CGI scales at the baseline and after three 
months of treatment with imipramine on Fig 1, Fig 2 
and Fig 3, respectively.

No patient had panic attacks in the previous two 
weeks, and the clinical improvement was also signif-
icative. All patients had also fully remitted from their  
agoraphobia.

Table 2. Clinical variables in 9 panic disorder patients with chronic dizziness at baseline and after 3 months of treatment with imipramine.

Patient HAM-A1 DHI1 CTCS1 CGI-S1 HAM-A2 DHI2 CTCS2 CGI –I2

1 14 38 Normal 5 7 8 Normal 2

2 31 24 Normal 5 23 10 Irritative 1

3 32 20 Bilateral deficit 4 15 2 Normal 2

4 31 92 Normal 6 11 4 Normal 1

5 26 56 Normal 3 10 22 Normal 3

6 35 50 Bilateral deficit 5 7 6 Normal 1

7 11 58 Normal 5 5 26 Normal 2

8 21 54 Bilateral deficit 6 8 10 Normal 1

9 44 74 Normal 5 14 16 Normal 2

HAM-A: Hamilton Scale for Anxiety; DHI: Dizziness Handicap Inventory; CTCS: results for Caloric Tests and Central Signs; CGI-S: Clinical Global Impression 
Severity Scale; CGI-I: Clinical Global Impression Improvement Scale; 1Before treatment with imipramine; 2After 3 months treatment with imipramine.
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Fig 1. Median, 25 and 75 percentiles of the HAM-A scores of our 
9 patients sample at baseline and after 3 months of treatment 
with imipramine.

Fig 2. Median, 25 and 75 percentiles of the DHI scores of our 9 pa-
tients sample at baseline and after 3 months of treatment with 
imipramine.
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DISCUSSION
In this study we have found 33.3% of peripheral ves-

tibular alteration in patients with panic disorder and ag-
oraphobia with chronic dizziness, a number that is sim-
ilar to data found in the literature19,20.

We also found a significant decrease in anxiety levels, 
in the impact of dizziness in the patients’ quality of life 
and improvement in the severity of the panic disorder 
after a 3-months treatment course with imipramine. 

In spite of the statistical significance found, these data 
should be interpreted carefully, since one limitation of 
our study is the small size of our sample. Our out-patient 
unit is a specialized center for the diagnosis and treat-
ment of panic disorder and we receive few patients with 
chronic dizziness complaints without panic symptoms. 
Few patients with chronic dizziness first seek psychiatric 
evaluation, and this limited our patients’ recruitment.

The small sample of this study also forbids us to make 
any considerations on the hypothesis that, in patients 
with panic disorders, the symptom of dizziness may not 
be a ‘functional’ symptom related to an anxiety state but 
may instead be linked to malfunction of the vestibular 
system.

There are theories that the vestibular system may also 
act as a trigger on the homeostatic stability of patients 
with panic disorder and may influence the onset or the 
maintenance of panic disorder20. Also there are theories 
that vestibular input may affect panic disorders due to al-
terations on the serotoninergic system7.

Serotoninergic pathways departing from the nucleus 
raphe have been demonstrated to play an important role 
in anxiety processing in rats21. According to the fear cir-
cuit theory, the amygdala and periaqueductal grey circuit 
are important areas in the expression of conditioned fear 

and avoidance, and there is increasing evidence of pos-
sible activation of these circuits in panic disorders with 
agoraphobia22,23.

The selective serotonin reuptake inhibitors are cur-
rently considered to be the first-line therapy for anxiety 
disorders23. A review about chronic dizziness found these 
drugs, in a series of open label prospective studies, to be 
effective in the treatment of chronic dizziness24. They 
also found that roughly 20% of patients were intolerant 
of these medications24.

Simon et al.25 did a prospective pilot study using 
fluoxetine for vestibular dysfunction and anxiety, where 
they treated five patients with vestibular dysfunction but 
no primary anxiety disorder, although all patients had a 
significant level of anxiety at baseline. All patients had 
impairment due to dizziness measured by the DHI scale 
(baseline: mean 30.2, range 14-42) and all patients com-
pleted a 12 week course of fluoxetine treatment, with re-
ductions in the HAM-A and DHI scores, which were the 
primary outcome measures.

Imipramine is a tricyclic antidepressant with sero-
toninergic activity and has both advantages and disad-
vantages. Its main advantages are efficacy and efficiency 
in the treatment of panic disorder, with low cost and good 
availability. Its main disadvantages are side effects pro-
file and discontinuation due to intolerance. In Brazil cost 
is still a limiting factor in the treatment of our patients.

Our results are limited due to the size of our patient’s 
sample. Nevertheless, we present this case series in a at-
tempt to further expand the knowledge of treatment op-
tions to this frequent comorbidity between anxiety disor-
ders, mainly panic disorder, and chronic dizziness. 

Dizziness still presents as a clinical challenge and the 
majority of the diagnosis are unconclusive and only 10% 
of all cases have a clear etiology diagnosed, even after 
a series of expensive exams26. The diagnosis and treat-
mentof patients with vestibular complaints must be ap-
proached with a multidisciplinary evaluation, and all 
treatment options must be considered. Since vestibular 
symptoms can aggravate psychiatric symptoms and psy-
chiatric disorders can complicate even further the evalu-
ation of patients with dizziness, every therapeutic option 
available must be considered, and imipramine and other 
tryciclic medications must be considered viable options.
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