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Introduction: A variety of causes may induce sudden deafness. However, it remains
challenging to determine the exact cause in a clinic. There is no standard treatment for this
disease due to its unclear etiology.

Objective: The present study aims to investigate the clinical efficacy of the intratympanic
injection of dexamethasone for treating sudden deafness.

Methods: A total of 154 patients with sudden deafness were retrospectively analyzed. The
evaluation of sudden deafness was based on the AAO-HNS efficacy evaluative criteria. All
patients were initially treated within seven days by an intravenous drip of methylpredniso-
lone, vasodilator, and neurotrophic agents. These patients were divided into two groups: the
treatment group (91 patients) and the control group (63 patients). Patients in the treatment
group were given an intratympanic injection of dexamethasone, while patients in the control
group were given conventional vasodilators and neurotrophic treatment.

Results: The effective rate in the treatment group was 47.25% (43/91 patients), and this was
significantly higher than in the control group (14.29%, 9/63 patients). The adverse reactions
in the treatment group included transient pain (7.69%, 7/91), but there was no vertigo in
either group. There was one case of tympanic membrane perforation.

Conclusion: The intratympanic injection of dexamethasone is a better choice for refractory
sudden deafness due to its high efficacy and fewer adverse reactions.
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Introduction
Sudden deafness refers to subjective feelings of hearing impairment that rapidly
occur in one or both ears, which can be classified as conductive hearing loss,
sensorineural hearing loss, or mixed hearing loss." This may be induced by various
causes, such as infection, tumors, tumor-like lesions, and round window membrane
rupture.> A report evaluated the efficacy and safety of high-dose dexamethasone
injection in the tympanic cavity in patients with sudden deafness who failed
conventional treatment.> They found that high-dose dexamethasone injection into
the tympanic cavity is more effective than conventional therapy after one week of
treatment. At present, two theories have been widely recognized: viral infection and
circulatory disorders of the inner ear. However, there is no standard treatment for
this disease due to the unclear etiology.* Thus, the clinical use of antiviral drugs,
steroids, vasodilators, neurotrophic agents, and other drugs is an important choice
for patients with sudden deafness.

Although the efficacy of systemic corticosteroid treatment for deafness has been
confirmed, there are still apparent side effects, such as Cushing’s syndrome,
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induced or aggravated infection, and depression.’”’ In
addition, the application of systemic steroids remains lim-
ited due to the blood—lymph barrier.® Hence, there is an
urgent need to identify an agent that can exert better
efficacy for sudden deafness with fewer side effects. At
present, the intratympanic injection of steroids has been
applied to sudden deafness as a remedy therapy, especially
for the elderly.” Therefore, the efficacy of the intratympa-
nic injection of dexamethasone was investigated in the
present study, and its clinical efficacy was evaluated.

Materials and Methods

Patients

A total of 154 patients with sudden deafness seen at the
Department of Otorhinolaryngology Head and Neck
Surgery, Tsinghua Changgung Hospital, from January 1,
2016, to December 30, 2020, were retrospectively ana-
lyzed. This study was conducted in accordance with the
The Ethics
Committee of Tsinghua Changgung Hospital approved

Declaration of Helsinki. in Research
the present study. All patients signed written informed
consent.

The sudden deafness was evaluated according to the
criteria of the American Academy of Otolaryngology-
Head and Neck Surgery (AAO-HNS).'” Patients diag-
nosed with sudden deafness for the first time and who
had not received any related treatment before admission
(duration <7 days) were included. Patients with surgical
contraindications and autoimmune diseases or patients
who had any other signs or symptoms of diabetes or
hypertension were excluded from this study.

Treatment

The patients were divided into two groups based on their
choice of treatment: the treatment group (91 patients) and
the control group (63 patients). All patients had refractory
sudden deafness and were not cured after conventional
intravenous administration. Both groups received an intra-
venous drip of 40 mg of methylprednisolone and 87.5 mg
of ginaton for one week. The treatment group was given
a 0.8 mL intratympanic injection of dexamethasone (5 mg/
mL). The control group was given methylprednisolone and
ginaton treatments only.

The diseased ear was upwards at the supine position, and
iodophor was used for disinfection of the external auditory
canal. Then, tetracaine was used for surface anesthesia of the
tympanic membrane, and a gelatin sponge was inserted into

Figure | Anterior inferior quadrant of tympanic membrane.

the middle cavity (Figures 1 and 2). The grommet was
inserted at the tympanic membrane, and 1 mg of dexametha-
sone sodium phosphate was injected and infused into the
tympanic cavity. Dexamethasone was chosen because
a previous meta-analysis reported that the use of dexametha-
yielded better
methylprednisolone.'!

sone outcomes than the wuse of

The ear was kept upward. The

Figure 2 Intraoperative gelatin sponge.
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intratympanic injection of dexamethasone was performed
once every four days, for a total of four times.

Evaluation Standard

After the treatment, the clinical response rate, hearing
thresholds, and adverse reactions were compared between
the two groups. The hearing thresholds were assessed by
the same physician and an improvement of > 10 dB in
thresholds were considered effective.

Statistical Analysis

SAS 9.4 software was used for the statistical analysis.
Numerical data were compared using paired ¢-test or non-
parametric Mann—Whitney U rank-sum. The chi-square
test analyzed the categorical data. P < 0.05 was considered
statistically significant.

Results

Gender and Age of Patients

The present study retrospectively analyzed the treatment
efficacy of 154 patients with sudden deafness. The average
age of patients in the treatment group (n =91) was 51.23 +
15.93 years, and the control group (n = 63) was 51.38 +
14.59 years. There was no significant difference in gender
or age between the treatment and control groups (Table 1).

Outcomes of Patients

The effective rate in the treatment group was 47.25% (43/
91 patients). The effective rate in the control group was
14.29% (9/63 patients) (Table 2).

Table | Basic Information of the Two Groups of Patients

Variable Control Treatment P
Group Group
Age 51.38+14.59 51.23+15.93 0.68
Gender Male 27 (42.86) 44 (48.35) 0.83
Female 36 (57.14) 47 (51.65)

Table 2 Efficacy of the Two Groups (n, %)

Hearing Thresholds of the Two Groups

Before and After Treatment

The air-conduction hearing thresholds at frequencies of
125, 250, 500, 1000, 2000, 4000, and 8000 Hz were
evaluated before and after treatment. The results revealed
that the hearing thresholds in both groups were signifi-
cantly lower after treatment than before treatment (P <
0.05, Tables 3 and 4).

Adverse Reactions of Both Groups

In the treatment group, there were eight cases with side-
effects: five with transient pain (8.79%, 9/91), one with
tympanic membrane perforation, one with elevated blood
glucose, and one with aggravated depression (1.09%, 1/
91). There was no vertigo.

Word Recognition Score (WRS) of

Patients in the Two Groups

The results are presented in Table 5. The WRS was 37.96
+ 35.31 before the treatment and 52.32 + 34.97 after the
treatment, and the difference was statistically significant.

Discussion
Sudden deafness has become a research hotspot since
Deklyn’s first report in 1944.'> With the development of
medical science, some of the possible etiologies for sud-
den deafness have been investigated by researchers. The
primary therapeutic mechanism of this disease is to
increase the oxygen supply of the cochlea, which can
improve the ischemia and hypoxia of spiral cells, and
ultimately increase the metabolism of hair cells, and pro-
mote hair cell regeneration and functional recovery, and
the inhibition of inflammation and fibrosis processes.'*
Glucocorticoids have been widely used due to their
excellent anti-inflammatory and immunosuppressive effects.
At present, glucocorticoids have been mainly applied to treat
sudden deafness. The inflammation caused by a viral infec-
tion or immune responses of the inner ear can be reduced by
glucocorticoids.'*  Glucocorticoid receptors are widely

Group n Cured Cases(%) Effective Cases (%) Ineffective Cases (%) Total Effective Rate (%)
Treatment group 91 6(6.59) 37(40.64) 48(52.75) 47.25
Control group 63 1(1.59) 8(12.70) 54(85.71) 14.29

Notes: Cured cases: hearing recovering to normal, or up to the level of healthy ears, or up to the level before the disease; Effective cases: hearing increased by 15 ~ 30 dB
on average; Ineffective cases: The average hearing increased less than 15 dB.
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Table 3 Hearing Thresholds of the Treatment Group Before and

After Treatment (n=91)

Air- Hearing Hearing t P
Conduction Thresholds Thresholds
Frequencies Before After

Treatment Treatment
125Hz 59.23+31.41 18.8519.16 4.51 | 0.0007
250Hz 54.62+27.95 12.6918.32 5.42 | 0.0002
500Hz 56.54+29.82 13.08+6.30 5.19 | 0.0002
1000Hz 64.62+32.30 16.1516.18 5.08 | 0.0003
2000Hz 62.31+37.06 18.85+11.02 3.88 | 0.0022
4000Hz 70.00+31.49 29.62+19.09 4.03 | 0.0017
8000Hz 69.62+37.16 28.46+25.61 3.06 | 0.0100

Table 4 Hearing Thresholds
After Treatment (n=63)

of the Control Group Before and

Air- Hearing Hearing t P
Conduction Thresholds Thresholds
Frequencies Before After

Treatment Treatment
125Hz 50.16+30.54 17.50£10.12 8.60 | 0.0004
250Hz 48.97+£29.07 13.49£11.27 9.62 | 0.0006
500Hz 46.59+29.40 13.6511.51 4.69 | 0.0003
1000Hz 46.43+31.92 16.03x11.71 7.58 | 0.0000
2000Hz 45.71+31.84 17.06+14.27 6.87 | 0.0006
4000Hz 52.14+32.60 21.98+19.21 7.11 | 0.0008
8000Hz 56.35+32.37 28.41+23.33 6.37 | 0.0002

Table 5 Word Recognition Score of the Two Group Before and

After Treatment

Group n WRS Difference | t Value | P value
(x£s) (x=£s)

Treatment | 91 37.96 14.46+20.45 4.97 <0.05

group +35.31

Control 63 52.32

group +34.97

distributed in the inner ear. '° In addition, dexamethasone
treatment affects the protein resynthesis in the inner ear.
However, oral or intravenous glucocorticoids may produce
many adverse effects, and the use of glucocorticoids is
limited for patients with diabetes, severe hypertension, and
gastric ulcers. Hence, dexamethasone and methylpredniso-
lone have been widely applied to treat sudden deafness. Ng
et al’ conducted a meta-analytical review and claimed that

the efficacy of dexamethasone is significantly better than

methylprednisolone in hearing thresholds. However, there
are deficient randomized controlled trials on the intratympa-
nic injection of dexamethasone and methylprednisolone for
sudden deafness. The intratympanic injection of dexametha-
sone and methylprednisolone can slowly diffuse to the
niches of the window through the application of gelatin,
which plays a significant role in the inner ear. Injecting
into the gelfoam and placing this in front of the eustachian
tube can prevent the medicine from entering the eustachian
tube and becoming lost. In addition, the differences and
advantages of the dexamethasone intratympanic injection
were that it could avoid the perforation caused by repeated
puncture and release hormones for a long duration with the
gelatin sponge.

According to previous reports, an intratympanic injec-
tion may lead to complications, such as tympanic infec-
tion, tympanic membrane perforation, further decline of
hearing, transient tinnitus, and dizziness.'>'° 1t has been
reported that intratympanic steroids can be absorbed into
the digestive tract and inevitably accumulated in the
body."” Another recent article evaluated the efficacy and
safety of intratympanic and intravenous administration of
dexamethasone for sudden sensorineural hearing loss.'® 2’
They found that water-sodium retention, dyssomnia, and
appetite were more severe in patients treated with intra-
tympanic administration. However, the method performed
in the present study prevented repeated puncture injury
and reduced discomfort and pain. Transient pain was
found in merely 8.79% of patients who received an intra-
tympanic injection of dexamethasone, while ear fullness,
vertigo, and tympanic membrane perforation were not
found in any of these patients.

Conclusion

In summary, the present study revealed that the intratympanic
injection of dexamethasone is effective for refractory sudden
deafness, and the hearing thresholds of patients significantly
improved. In addition, there were fewer side effects.

Disclosure
None of the authors have any financial disclosure or con-
flicts of interest.
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