














Intratympanic Steroid Therapy 

It has been speculated that glucocorticoids have an 
effect on the permeability of the round window mem­
brane. However, inner-ear studies in rat otitis media 
could not detect any effect on the regulation of GRs and 
Na,K-ATPase in the inner ear [53]. 

Steroid hormone function results from binding of 
steroids to their respective intracellular receptors, 
which act as transcription factors and regulate gene 
expression [54,55]. Steroids that alter neuronal excit-

. ability at the cell surface by interaction with specific 
neurotransmitter receptors have been designated as 
neuroactive steroids [56- 58] . Neurosteroids are a vari­
ety of neuroactive steroids formed within the brain 
from cholesterol, without the aid of peripheral sources 
[59]. The original term neuroactive steroids has been 
challenged by identification of steroid hormones that 
modulate various neurotransmitter receptors allosteri­
cally and by genomic effects that modulate the gamma­
aminobutyric acid receptor: That is, effects are not 
incited solely by specific interactions with neurotrans­
mitter receptors. 

A disturbance in homeostasis of neuroactive steroids 
may be a risk factor for the development of neuropsy­
chiatric illnesses. Antidepressants may, in part, be ef­
fective by influencing the equilibrium of neuroactive 
steroids [60,61]. The explanation for potential success 
of a neuropsychopharmacological drug treatment may 
lie in intracellular cross-talk between genomic and non­
genomic steroid effects and the influence of the drug on 
stress, depression, neuroprotection, and other behav­
ioral functions and dementi as [62] . 

The issues of steroid resistance and steroid toxicity 
are considered significant in the interpretation of results 
of ITDT treatment for cochleovestibular complaints, 
particularly tinnitus. Glucocorticoid resistance has been 
demonstrated clinically by the finding of adrenocorti­
cotropic hormone insufficiency by an alteration in re­
ceptor concentration in patients with the acquired im­
munodeficiency syndrome. What is the significance of 
this concept in relation to negative results reported with 
ITDT with steroids? The distribution of GRs in the co­
chlea may be related to the specificity of action of 
dexamethasone or methylprednisolone. The ITDT ad­
ministration of steroids for perfusion of the inner ear 
avoids potentially dangerous complications that result 
from prolonged corticosteroid therapy. Such complica­
tions include growth retardation, osteoporosis, surgical 
collapse, behavioral change (highlighted by depression), 
and even death. Intermittent corticosteroid therapy re­
vealed impairment of the functional capacity of the 
hypothalamic-pituitary component of the hypothalamic­
pituitary-adrenal axis [63]. 

The issues of GRs in the inner ear and steroid toxic­
ity and resistance are pertinent to a discussion of un-
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derling mechanisms of failure of steroid therapy for 
inner-ear complaints [64-66]. With respect to GRs, 
Silverstein et al. [18] have reported that dexametha­
sone has no benefit over placebo for the treatment of 
hearing loss and tinnitus in a group of patients with 
unilateral Meniere's disease. Shirwany et al. [67] 
studied the effects of ITDT dexamethasone injection 
on cochlear blood flow. Their results suggest that 
ITDT steroid application is not likely to be detrimen­
tal to the inner ear. Seidman [21] have reported on the 
safety of steroids applied to the inner ear. They identi­
fied an increase in blood flow, which may explain 
the pharmacological effects of steroids on the inner 
ear. Parnes et al. [23] has demonstrated that levels of 
various steroid medications that appear in inner-ear 
fluids may be significantly different depending on 
the route of administration used [23] . The highest lev­
els were achieved by transtympanic administration as 
compared to either oral or parenteral administration 
in the guinea pig. 

Stress and Steroid Toxicity 

Patients with subjective, idiopathic, severe, disabling 
tinnitus all are adversely influenced by stress. The symp­
tom of tinnitus is a stressor, a perturbation in the out­
side world that disrupts homeostasis. The stress re­
sponse is a set of neural and endocrine adaptations that 
help to reestablish homeostasis [31,68]. 

Acute stress leads to a dramatic increase in gluco­
corticoid production. A feedback loop has been identi­
fied between immune and endocrine function and glu­
cocorticoids. Glucocorticoids play a significant role. 
Steroids are not only of different types but their under­
lying mechanisms of action are different, and they 
interact with one another. 

Juhn et al. [35,69] have demonstrated good evidence 
to suggest that stress-related hormones such as epi­
nephrine can alter inner-ear fluid homeostasis and audi­
tory function. 

A stress diathesis model for tinnitus in brain has 
been proposed [70]. In the face of preexistent stress and 
the presence of significant increasing cortisol levels in 
a given patient, the introduction of glucocorticoid into 
the patient ' s ear may additionally increase an extant el­
evated level of cortisol secondary to the stress syn­
drome, with consequent steroid toxicity. 

Steroid toxicity has been reported with steroid use 
and is related directly to the distribution of the GRs in 
tissue [42]. The issues of steroid resistance and steroid 
toxicity are considered significant for interpreting the 
results of treatment for cochleovestibular complaints. 
The overall effect of steroids on inner-ear maladies 
may be counterproductive (i.e., a negative result). 
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Combined Therapy 

Use of a combination of drugs with steroids may in­
crease the efficacy for tinnitus relief by providing an­
tagonist activity to the cascade of processes involved in 
apoptosis [29,30]. Steroids are modulators of immuno­
logical responses. Steroids in combination with other 
drugs may influence the pathological processes of is­
chemia, hemorrhage, trauma, and neurodegeneration. 
Such pathological processes, either alone or in combi­
nation, may result in the clinical manifestation of inner­
ear complaints of hearing loss, tinnitus, vertigo, or ear 
blockage, either alone or in combination. In other 
words, a combination of therapeutic approaches is rec­
ommended, one agent of which may be a steroid, to 
achieve maximal efficacy of treatment, as desired for 
neuroprotection and treatment of a cochlear-type tinnitus. 

CONCLUSIONS 

ITDT is recommended as an initial office procedure 
prior to catheter pump insertion or another route of 
drug administration. The catheter pump delivery sys­
tem is recommended as a second-stage approach for 
patients who achieve no result or minimal improve­
ment after initial ITDT treatment. Standardization of 
protocols is recommended such that principles can be 
drafted for ITDT perfusion of the inner ear, on the ba­
sis of patient selection, drug usage, and the drug deliv­
ery system. 

Significant long-term tinnitus relief was achieved in 
70% of patients in this preliminary study of ITDT and 
steroids in 10 patients with subjective, idiopathic, se­
vere, disabling tinnitus of a predominantly cochlear 
type. The key for efficacy of the ITDT technique is 
establishment of an accurate diagnosis of a predomi­
nantly cochlear-type tinnitus. We conclude that the 
Sakata technique of ITDT using corticosteroids is a sat­
isfactory method of providing tinnitus relief in both the 
short and long term to patients with a predominantly 
cochlear-type tinnitus of the severe, disabling type. 

In this series, associated complaints of ear blockage 
and vertigo were markedly improved, as reported by all 
patients with tinnitus relief as well as in those patients 
with no tinnitus relief. The medical significance of tin­
nitus may be a gradually progressive sensorineural 
hearing loss. The underlying mechanism may be a sec­
ondary endolymphatic hydrops. 

Steroid resistance and steroid toxicity are considered 
significant in the evaluation of failure of ITDT and ste­
roids in patients with subjective, idiopathic, severe, dis­
abling tinnitus of a primarily cochlear type. Neuropro­
tective drug therapies are recommended alone or in 
combination for perfusion of the inner ear to control 
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inner-ear complaints of hearing loss, tinnitus, vertigo, 
and ear blockage, either alone or in combination. 
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