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Abstract

Int roduct ion and obj ect ives:  The administ rat ion of systemic cort icosteroids has demonst rated 

ef fect iveness on the t reatment  of  idiopathic sudden sensorineural hearing loss. However,  it s 

systemic toxicit y and subsequent  difficult y for it s j ust ificat ion in some pat ients have led to it  

being applied int ratympanically. The main aim of this study is to determine the effect iveness of 

int rat ympanic dexamet hasone in t hese pat ient s.  In addit ion we evaluat e t he relat ionship 

between the prognosis of this condit ion and the magnitude of init ial hearing loss, the presence 

of vert igo or delay in the beginning of therapy.

Methods: We performed a ret rospect ive case study of 18 pat ients. All of them were t reated with 

int ratympanic dexamethasone (4 mg/ mL), administered weekly for 3 weeks. The follow-up was 

1 month at  least . The therapeut ic success was arbit rarily defined to be a mean improvement  of 

25 dB or greater.

Resul t s:  Sixt y-two point  two percent  of  t he populat ion recovered hearing successful ly.  The 

mean auditory threshold prior to t reatment  was 91 (25) dB versus 51 (35) dB after the end of it  

(P<.0005). In addit ion, we observed that  the init ial severity of the hearing loss, the presence of 

vert igo, and the delay in start ing therapy cannot  be considered as indicators of poor auditory 

prognosis.

Conclusions: Int ratympanic dexamethasone appears to be an effect ive therapeut ic opt ion for 

pat ient s wit h sudden onset  sensorineural hearing loss who,  for whatever reason,  cannot  be 

t reated with systemic steroids. Nonetheless, randomized cont rolled t rials should be inst ituted 

to improve levels of scient ific evidence.

© 2008 Elsevier España, S.L. All rights reserved.
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Introduction

Idiopathic sudden-onset  sensorineural hypoacusis (ISSNH) is 
an otological emergency defined as a sensorineural hearing 
loss greater than 30 dB in at  least  3 cont iguous audiomet ric 
frequencies, occurring over a period of not  more than 72 h. 
The est imated annual incidence of this disease in the world 
is 5-20 cases/ 100 000 inhabitants. 1

By definit ion, ISSNH is diagnosed only by exclusion, after 
ruling out  known causes that  may cause the hearing loss 
(Table 1), a situat ion which occurs in only 10%-15% of cases. 
There are various theories for the aet iopathogenic basis 
for ISSNH, including viral and vascular causes, rupture of 
membranes, and autoimmune response. 1-4

As for the prognosis of this disease, it  depends on several 
factors including the severity and pat tern of the init ial 
hearing loss, age, delay in start ing t reatment , and presence 
or absence of concomitant  vert igo.5,6

Although many therapeut ic regimens have been employed 
in the management  of this disease, only the administ rat ion 
of systemic cort icosteroids at  high doses has demonst rated 
efficacy for a significant  recovery of hearing in these 
pat ients.2,7,8

Stemming from the many adverse effects posed by the 
systemic administ rat ion of these drugs at  high doses, 
their applicat ion is int roduced direct ly into the inner ear 
through the round window membrane, thus obtaining a 
higher perilymphat ic concent rat ion of the drug, virtually 
no systemic toxicity and a very good tolerance by the 
pat ient . It  is assumed that  the mechanism of act ion of 
cort icosteroids in the inner ear lies in increasing the flow of 

Dexametasona intratimpánica como opción terapéutica en hipoacusia neurosensorial 

súbita

Resumen

Int roducción y obj et ivos:  La administ ración de cort icosteroides sistémicos t iene efect ividad 

comprobada en el manej o de pacientes con hipoacusia neurosensorial súbita idiopát ica.  Sin 

embargo, su toxicidad sistémica y,  en consecuencia,  la dificultad para ut il izarlos en algunos 

pacientes, ha llevado a su aplicación por vía int rat impánica. El obj et ivo principal de este estu-

dio es determinar la efect ividad de la dexametasona int rat impánica en estos pacientes. Como 

obj et ivo secundario, intentamos establecer la relación ent re la magnitud inicial de la hipoacu-

sia, la presencia de vért igo y la demora en el inicio del t ratamiento con el pronóst ico de esta 

afección.

Mét odos: Se estudió, de forma ret rospect iva, a 18 pacientes t ratados con dexametasona int ra-

t impanica (4 mg/ ml), en dosis de 1 ml semanal, durante 3 semanas consecut ivas. Se realizó un 

seguimiento de, al menos, 1 mes. El suceso terapéut ico fue definido en forma arbit raria, ante 

una recuperación audit iva promedio de, al menos, 25 dB.

Resul t ados: El 72,2% de los pacientes recuperó la audición exitosamente. El umbral audit ivo 

promedio previo al inicio del t ratamiento fue de 91 ± 25 dB, mient ras que el posterior fue de 51 

± 35 dB (p < 0,0005). Además, observamos que la magnitud inicial de la hipoacusia, la presencia 

de vért igo y la demora en el inicio del t ratamiento no pueden considerarse como indicadores de 

mal pronóst ico audit ivo.

Conclusiones:  La dexametasona int rat impánica puede ser una un opción efect iva en pacientes 

con hipoacusia neurosensorial súbit a que no pueden ser t ratados con esteroides sistémicos, 

aunque se necesitarán ensayos clínicos cont rolados y aleatorizados para obtener mayor eviden-

cia al respecto.

© 2008 Elsevier España, S.L. Todos los derechos reservados.

PALABRAS CLAVE

Hipoacusia 

neurosensorial súbita;

Dexametasona 

int rat impánica;

Cort icosteroides 

sistémicos

Table 1 Known causes of sudden-onset  sensorineural 

hypoacusis

Cochlear causes 

 Infect ious (viral and bacterial) 

 Traumat ic (t raumat ism of pet rous apex,  

  otoneurosurgery, etc) 

 Vascular: Buerger disease, leukaemia, myeloma,  

  cardiopulmonary bypass, etc

 Systemic autoimmune diseases: nodal polyarterit is,  

  systemic lupus erythematosus, Cogan’s disease, etc

 Endolymphat ic hydrops (including Ménière’s disease)

 Metabolic disorders: renal insufficiency, diabetes  

  mellitus, hypothyroidism

 Ototoxic drugs: aminoglucosides, salicylates,  

  non steroid ant i-inflammatory drugs, vancomycin, etc

Ret rocochlear and cent ral nervous system causes

 Meningit is 

 Sarcoidosis 

 Mult iple sclerosis 

 Amyot rophic lateral sclerosis 

 Friedrich’s ataxia

 Guillain-Barré syndrome 

 Vogt -Koyanagi-Harada syndrome 

 Tumours: acoust ic neurinoma, metastasis in the  

  cerebellopont ine angle

 Cent ral hypoacusis: cort ical encephalit is, Wallemberg’s  

  syndrome, Alzheimer’s disease
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the cochlear microvasculature and reduct ion of the act ion 
of the components of the local inflammatory response 
t riggered by the insult  posed by the disease. 9,10

Moreover, there are some technical variat ions for the 
applicat ion of drugs direct ly into the inner ear, such as prior 
placement  of catheters or t ranstympanic tubes in contact  
with the round membrane. 11-13

Thus arises the main obj ect ive of this study, which is to 
determine the effect iveness of int ratympanic dexamethasone 
(Dex-IT) as first  t reatment  opt ion in pat ients with ISSNH.

A secondary obj ect ive is to evaluate the impact  of the 
init ial magnitude of hypoacusis, the presence of vert igo as 
an associated symptom and the delay in start ing t reatment  
for the recovery of hearing in these pat ients.

Methods

This work was approved by the Ethics Commit tee at  our 
inst itut ion.

We performed a ret rospect ive study of 18 consecut ive 
pat ients who at tended the department  of otolaryngology at  
our inst itut ion between April 2004 and June 2007.

Pat ients were selected according to the following inclusion 
criteria:

−  Unilateral idiopathic sudden-onset  sensorineural 
hypoacusis

−  Absence of prior neuro-otological disease in the affected 
ear

− Course of the condit ion no longer than 6 weeks
− No previous medical t reatment

Application technique

With pat ients in the supine posit ion, we administered pre-
anaesthesia with lidocaine spray at  10%. The int ratympanic 
applicat ion of the drug was carried out  under oto-microscopy, 
with a needle of 25 μm and tuberculin syringe, at  the 
union of the anteroinferior and posteroinferior quadrants 
of the tympanic membrane; undiluted dexamethasone 
was administered (4 mg/ mL), in doses of 1 mL weekly, for  
3 consecut ive weeks. To opt imize the access of the drug to 
the round window, we inst ructed pat ients to maintain the 
head t ilted 45° towards the healthy side for a period of  
30 min.

Audiological evaluation

Before each applicat ion and 1 month after the last , the 
same graduate in phonoaudiology carried out  a pure tone 
audiomet ry. The hearing thresholds obtained from each 
pat ient  were expressed in dB, taking an average value 
between the 3 cent re frequencies of the audiogram (500, 
1000, and 2000 Hz), usually related to the percept ion of 
voice. All pat ients had an average monitoring of at  least   
1 month after the last  applicat ion.

We arbit rarily st rat ified the study populat ion into 2 groups, 
according to the magnitude of the init ial hypoacusis:

−  Group A: sensorineural hypoacusis ≥90 dB of mean 
threshold

−  Group B: sensorineural hypoacusis less than 90 dB below 
mean threshold

Successful t reatment  with Dex-IT was arbit rarily defined 
as a mean hearing recovery of at  least  25 dB.

Statistical analysis

We used the INSTAT program. All variables were independent  
and had a normal dist ribut ion. For comparison of mean 
values, Student  t  test , the Welch test , and the Tukey post -
test  were used.

For comparison of categorical variables we used the c 2 
test .

An alpha value <.05 was accepted as stat ist ically 
significant .

Results

The group studied (n=18) consisted of 50% males (n=9) and 
50% of women (n=9). The mean age was 55 (11) years.

The demographic and clinical characterist ics of the 
pat ients are summarized in Table 2.

We noted that  according to the magnitude of the init ial 
hearing loss, the sample was dist ributed into: group A, 55.6% 
of pat ients (n=10) and group B, 44.4% of pat ients (n=8).

The most  frequent  concomitant  symptom was t innitus, 
present  in 100% of pat ients. Twenty-seven point  eight  percent  
(n=5) of the populat ion presented vert igo symptoms.

Of the total sample, 72.2% (n=13) recovered hearing 
sat isfactorily (Figure 1). The comparison between mean 
hearing thresholds of pat ients who regained their hearing 
and those who did not  showed stat ist ically significant  
dif ferences in audiomet ries II,  III,  and IV (Student  t  test ) 
(Table 3).

Table 2 General characterist ics of the study populat ion

Pat ient  Gender Age Latency, d Tinnitus Vert igo

 1 Female 72 4 Yes No

 2 Male 53 19 Yes No

 3 Female 69 20 Yes No

 4 Male 42 15 Yes No

 5 Male 30 30 Yes No

 6 Male 52 11 Yes No

 7 Male 62 5 Yes No

 8 Female 58 5 Yes Yes

 9 Male 66 7 Yes Yes

 10 Female 50 11 Yes Yes

 11 Male 66 8 Yes No

 12 Female 34 5 Yes Yes

 13 Female 59 7 Yes Yes

 14 Male 61 30 Yes No

 15 Female 53 12 Yes No

 16 Female 60 4 Yes No

 17 Male 54 20 Yes No

 18 Female 52 12 Yes No



102 Zernot t i ME et  al

Comparing the values obtained in group A and group B, we 
noted that  the improvement  in the first  was 60% (n=6) and 
87.5% (n=7) in the second (Figure 2) ( c 2,  P=.32).

With regard to vert igo and recovery of hearing, we 
observed that , among pat ients with this symptom (n=5), 
80% (n=4) recovered hearing, while in the group without  
vert igo (n=13), 69.2% (n=9) regained hearing ( c 2,  P=.15) 
(Figure 3).

As for the mean delay in start ing t reatment , in the group 
of pat ients who recovered hearing successfully, it  was of 11 
(6) days, whereas in the group that  had no posit ive response 
to t reatment , it  was of 17 (12) days (Welch test , P=.296) 
(Figure 4).

The incidence of adverse react ions, secondary to the 
administ rat ion of Dex-IT was 5.5% (n=1), represented 
by a mild episode of vert igo occurring immediately after 
applicat ion, which remit ted spontaneously within minutes.

Discussion

There is no consensus on the exact  patho-physiogenic 
mechanisms facilitat ing the onset  of ISSNH; the theories 
most  commonly advanced are vascular, autoimmune, and 

Figure 1 Ef fect iveness of  dexamet hasone IT in t he st udy 

populat ion.
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Hearing recovery (—)

Figure 3 Comparison of  hearing recovery rates between the 

group of  pat ient s wit h vert igo (+) and t he group of  pat ient s 

without  vert igo (—). c 2 test , P=.15.
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Figure 4 Comparison of  mean t ime delays between pat ients 

with and without  response to t reatment  with dexamethasone IT 

(Welch test , P=.296).
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Table 3 Mean hearing thresholds between pat ients with 

and without  response to t reatment  with dexamethasone IT
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Figure 2 Comparison of hearing recovery rates between group 

A (ini t ial  hypoacusis >90dB) and group B (ini t ial  hypoacusis 

<90dB). c 2 test , P=.32.
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Audiomet ry I 88 (24) 100 (27) .352

Audiomet ry II 50 (30) 96 (27) .009

Audiomet ry III 40 (26) 95 (27) .002

Audiomet ry IV 37 (27) 88 (25) .003
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viral.24 This concept  has, in addit ion, generated many 
therapeut ic regimens including dif ferent  drugs such as 
diuret ics, vasodilators, volume expanders, cort icosteroids, 
and immunomodulators. We should not  underest imate the 
theory, promoted by Mat tox et  al,1 of spontaneous resolut ion 
of ISSNH as part  of the natural course of the condit ion; in a 
non-randomized and non-cont rolled study, there was a 65% 
hearing improvement  without  any t reatment .

Despite this, systemic administ rat ion of high doses of 
cort icosteroid is a widely used t reatment  with proven 
effect iveness in pat ients suffering from ISSNH.

Wilson et  al,2 in a cont rolled clinical study (n=119) 
revealed a significant  hearing improvement  in 61% of 
pat ients receiving oral steroids and only 32% in those in the 
cont rol group (P<.05).

Although the systemic administ rat ion of these drugs at  
high doses is effect ive, it  has also been shown that  it  is 
associated with numerous adverse react ions (digest ive ulcer, 
hyperglycaemia, hypertension, etc), which resulted in the 
incorporat ion of an alternat ive t reatment , which achieved 
an effect ive endolymphat ic concent rat ion of the drug with 
virtually no toxicity: the t rans-int ratympanic administ rat ion 
of steroids.

Chandrasekhar et  al,9 in a ret rospect ive study of 10 pat ients 
receiving Dex-IT (0.5 mg), obtained an overall effect iveness 
of 73%; while Parnes et  al10 in a ret rospect ive study of 26 
pat ients t reated with int ratympanic methylprednisone and/
or dexamethasone, obtained an improvement  of 27.2 (5.7) 
dB.11,14

Moreover, in a ret rospect ive study of 21 pat ients t reated 
with 62.5 mg/ mL of IT methylprednisone (3 applicat ions), 
Fitzgerald et  al15 observed an improvement  of 67% (it  is 
worth st ressing that  a 10 dB improvement  in mean thresholds 
was considered), similar values to those found in our study 
(n=18; 72% effect iveness).

One of the points of convergence in the study of this disease 
is the fact  that  vert igo and profound init ial hearing loss are 
valuable indicators of poor prognosis for hearing recovery in 
these pat ients, a fact  that  was amply demonst rated by Byl, 5 
in 1984, in a series of 225 pat ients recruited over 8 years.

In our study, we found that  the severity of init ial 
hypoacusis, the presence of vert igo and the delay in start ing 
t reatment  had no significant  influence on the recovery of 
hearing in pat ients.

Conclusions

We can conclude, then, that  although the notable 
effect iveness of Dex-IT in the t reatment  of ISSNH obtained 
in our study (72%) was stat ist ically demonst rated and 
represents a viable opt ion for pat ients who, for whatever 
reason, cannot  be t reated with systemic steroids, further 

randomized and cont rolled studies will be required to 
obtain more scient ific evidence on the subj ect .
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