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Effectiveness of mometasone furoate nasal 
spray on tympanometric results and hearing 
loss in children with otitis media with effusion
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Abstract 

Background: Otitis media with effusion (OME) is one of the commonest causes of hearing loss in children. Oral and 
nasal topical steroids alone or combined with antibiotics lead to its quicker resolution. The aim of this study was the 
assessment of the efficacy of mometasone furoate nasal spray in conjunction with oral antibiotics for management 
of OME in children. One hundred sixty-eight children aged (4–12 years old) diagnosed with bilateral OME for at least 
3 months were randomly allocated into two equal groups: the 1st group received mometasone furoate aqueous nasal 
spray plus oral amoxicillin–clavulanate for 4 weeks, and the 2nd group received amoxicillin–clavulanate alone for the 
same period.

Results: The tympanometric results after 1 month of medical treatment was much better in the 1st group compared 
to the 2nd group with 60% of patients of the 1st group having type A tympanogram versus 16% of patients of the 
2nd group having this type (p = 0.0001). However, the average air-bone gap was not statistically different between 
the two groups.

Conclusion: Mometasone furoate nasal spray is effective in OME as adjunctive treatment when combined with anti-
biotics as it helps to normalize the Eustachian tube function and middle ear status.
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Background
Otitis media with effusion (OME), which is defined as 
accumulation of non-purulent fluid behind the intact 
eardrum, is considered a major cause of conductive hear-
ing loss in the pediatric population. By the age of 10 years, 
about 80% of children are affected at least temporarily. In 
the developed world, the point prevalence reaches 20% 
[1–5].

Symptoms usually involve hearing loss or aural fullness 
but typically do not involve pain or fever. Hearing loss is 
often mild and may be detected only with audiogram [2].

Although majority of cases of OME are transient, a 
proportion of children develop persistent symptoms that 
may affect hearing, education, language, or behavior [3].

Classically, Eustachian tube dysfunction is cited as 
the main cause of OME. Physiologically, the Eustachian 
tube is responsible for pressure equilibration, clearance 
of secretions, and protection of the middle ear. Its dys-
function is attributed to its blockage either due to inflam-
mation secondary to upper respiratory tract infection or 
allergies [4].

Daniel et al. concluded in their study that live bacteria 
are present in most middle ear effusions, strongly sug-
gesting that bacteria and biofilms are also important in 
the etiopathogenesis of OME [5].

Management of OME is a matter of debate. Butler 
and van Der Voort reported that steroids and antibiot-
ics separately or in combination lead to resolution of 
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OME either by shrinking edema and tissues around the 
Eustachian tube, improving Eustachian tube surfactant 
secretion or by reducing the viscosity of middle ear effu-
sion [6]. However, in 2008, the national institute of health 
and clinical excellence (NICE) recommended no antibi-
otics, no systemic or topical steroids, and no decongest-
ant for management of OME [3].

Systemic steroids have severe side effects on the long 
term, and they provide only temporary improvement for 
short-term use. So, topical nasal steroids that are lacking 
these systemic side effects might be used alternatively in 
OME [7].

Mometasone furoate is a topical glucocorticoster-
oid nasal spray that can be used in children aged more 
than 2 years to manage the symptoms of allergic rhinitis 
including nasal blockage, rhinorrhea, itching, and sneez-
ing [8]. In addition, it has a role in symptomatic improve-
ment in children with adenoid hypertrophy [9].

The aim of this study was assessment of the efficacy of 
mometasone furoate as a topical nasal steroid spray in 
conjunction with antibiotics for management of OME in 
children.

Methods
This randomized controlled clinical trial conducted in 
the Otolaryngology Department, Suez Canal University 
Hospital (Ismailia, Egypt), from October 2018 to Septem-
ber 2021. The study protocol was approved by the local 
ethics committee, and written informed consent was 
obtained from all patient caregivers.

One hundred sixty eight children aged (4–12 years old) 
diagnosed clinically and with tympanometry as bilateral 
OME for at least 3 months were included in the study.

Children with grade 2 and grade 3 adenoid hypertro-
phy according to a classification done by Mary et  al. in 
2005 [10] and children with craniofacial abnormalities 
such as choanal atresia and cleft palate were excluded 
from the study. Children who have hypersensitivity to 
mometasone furoate aqueous nasal spray or amoxicillin–
clavulanate acid antibiotic were also excluded.

Complete head and neck examination were done for 
all patients. Clinical signs of OME included signs of tym-
panic membrane retraction, loss of luster of tympanic 
membrane, and air bubbles or fluid level in the middle 
ear [11].

Pure tone audiometry and tympanometry were done 
for all subjects before the commencement of medical 
treatment. Tympanometric curves were categorized into 
three types as follows:

Type A = normal curve
Type C = negative pressure
Type B = flat curve [12]

Grades of the adenoid size were assessed with 0 degree 
3 mm endoscope [10]:

Grade 1: < 50% of choanal space was occupied by the 
adenoid tissue
Grade 2: 50–75%.
Grade 3: > 75% choanal obstruction

Additionally, X-ray soft tissue lateral view image of the 
nasopharynx was done to all children.

Randomization to treatment groups
The subjects were randomly divided into two equal 
groups. A computer-generated table of random numbers 
was used for group assignment; if the last digit of the ran-
dom number was from 0 to 4, assignment was to the 1st 
group (study group), and if the last digit was from 5 to 9, 
assignment was to the 2nd group (control group).

The 1st group was treated by mometasone furoate 
aqueous nasal spray 100  mcg/day (50  mcg/puff) 2 puffs 
per each nostril once daily for 1 month as well as amoxi-
cillin–clavulanate 90 mg/kg/day for 4 weeks [5–12].

The 2nd group was treated by amoxicillin–clavulanate 
90 mg/kg/day for 4 weeks.

Proper health education was provided to the parents 
for proper use of nasal spray, and the first dose was given 
in the clinic. Follow-up was done after 2 and 4 weeks clin-
ically and by tympanometry and audiometry.

Statistical analysis
Data collected were processed using the SPSS version 
15 (SPSS Inc., Chicago, IL, USA). Chi-square test and 
t-test were used for comparison of tympanometric data 
and air-bone gap respectively. Statistical significance was 
chosen at 0.05.

Ethics considerations
The local ethics committee approved the study. Writ-
ten consent was obtained from parents of all study 
participants.

Results
The mean age of the 1st group was 4.28 ± 1.74, while 
the mean age in the 2nd group was 5.91 ± 1.62. In the 
first group, 65% of patients had type B tympanogram 
(55 cases) and 35% (29 cases) were type C. In the 2nd 
group, 60% (50 cases) were type B, while 40% (34 cases) 
were type C without any significant statistical differ-
ence between the two groups (Table  1). Mean air-bone 
gap in the right ear was 15.1 ± 7.2 dB in the 1st group 
and 13.9 ± 7.1 dB in the 2nd group. The mean air-bone 
gap in the left ear was 18.4 ± 6.9 dB in the 1st group and 
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14.1 ± 7.1 dB in the 2nd group without any significant dif-
ference between both ears in the 1st and 2nd groups.

Tympanometric results after 2 weeks of treatment in 
the first group revealed that 45% of patients (38 subjects) 
had type A normal tympanogram, 20% (17 subjects) had 
type C, and 35% (29 subjects) had a type B tympanogram. 
In the second group, tympanometric results revealed that 
only 10% (8 subjects) had type A tympanogram, 20% (17 
subjects) type C tympanogram, and the majority 70% (59 
subjects) had type B tympanogram. The difference was 
statistically significant (p = 0.0001) (Table 2).

After 1 month of medical treatment, the tympanomet-
ric results in the 1st group showed that 60% (50 subjects) 
had tympanogram type A curve, 30% (26 subjects) with 
type C tympanogram, and only 10% (8 subjects) with 
type B tympanogram, while in the second group, right 
ear tympanometric results were as follows: only 16% (13 
subjects) had normal type A tympanogram, 41% (35 sub-
jects) type C curve tympanogram, and 43% (36 subjects) 
with type B flat curve denoting still OM tympanogram. 

The difference was statistically significant (p = 0.006) 
(Table 3).

Follow-up with pure tone audiometry after 1  month 
revealed that the mean of air-bone gap in right ear was 
6.51 ± 7.55 dB in the 1st group and 8.57 ± 7.11 dB in the 
2nd group. The mean of air-bone gap in the left ear was 
8.50 ± 7.21 dB in 1st group and 10.35 ± 7.15 dB in 2nd 
group without any significant difference between the two 
groups (Table 4).

Discussion
Otitis media with effusion (OME) is a multifactorial dis-
ease, and ET dysfunction has been implicated as a pre-
disposing factor for this disease. Some studies implicated 
allergy in the pathogenesis of OME [13]. By The age of 
10 years, 80% of all children are diagnosed with at least 
one episode of OME. It is mostly diagnosed by the age of 
3 years [14].

Kazanas and Maw reported that OME may be present 
without any significant hearing loss. They found that 

Table 1 Distribution of tympanometry in both groups (pretreatment)

Chi-square test: NS no statistically significant difference

First group
N = 84

Second group
N = 84

P-value

Tympanometry Type C 29 35% 34 40% > 0.05 (NS)

Type B 55 65% 50 60%

Table 2 Distribution of tympanometry results in both ears in both groups after 2 weeks of treatment

Chi-square test: * statistically significant difference

First group
N = 84

Second group
N = 84

P-value

Tympanometry (Rt) Type A 38 45% 8 10% 0.006*

Type C 17 20% 17 20%

Type B 29 35% 59 70%

Tympanometry (Lt) Type A 34 40% 2 2%

Type C 21 25% 37 44%

Type B 29 35% 45 54%

Table 3 Distribution of tympanometry in both ears in both groups after 1 month

Chi-square test: * statistically significant difference

First group
N = 84

Second group
N = 84

P-value

Tympanometry (Rt) Type A 50 60% 13 16% 0.0001*

Type C 26 30% 35 41%

Type B 8 10% 36 43%

Tympanometry (Lt) Type A 42 50% 4 5%

Type C 38 45% 50 60%

Type B 4 5% 29 35%
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positive predictive value of abnormal tympanogram for 
hearing loss of 25 dB or more ranged from 49 to 66.4%; 
they also suggested that tympanometry may be used as 
a screening for OME in younger children for hearing 
impairment, without the need for a pure tone audio-
gram [15].

In 2014, Rahul and Arunabha studied the effects of 
topical intranasal mometasone furoate nasal spray in 
children aged 2–12 years with bilateral OME and ade-
noidal hypertrophy. After 6 months, the resolution of 
middle ear effusion in study group was significantly 
higher as compared control group (p value 0.0004). 
Also, there was a significant symptomatic improve-
ment in the study group (p < 0.04). Quality of life was 
dramatically changed with mometasone nasal spray in 
comparison to the saline nasal spray (p value 0.0001) 
[16]. In our study, parent concern about the use of topi-
cal steroid for several months made us opt for short 
follow-up period and to include only patients with mild 
adenoid hypertrophy.

El-Anwar et al. (2015) carried out a comparative study 
on 60 patients with OME who were divided into three 
equal groups. The first group received mometasone furo-
ate spray, one puff in each nostril daily, for 3 months; 
the second group received oral prednisolone, 5 mg three 
times per day for the first 3 weeks; and the third group 
received nasal saline spray, one puff in each nostril daily 
for 3 months. Audiological evaluation and clinical exami-
nation were done before treatment, 3 and 6 months after 
medical treatment. Their results revealed a highly sta-
tistically significant difference between systemic and 
topical (nasal spray) steroid therapy compared to saline 
nasal spray (p < 0.001). On the other hand, the difference 
between systemic and topical steroid was not significant 
(p > 0.05) [13]. Due to insignificant difference between 
systemic and topical steroid, we preferred to use topical 
mometasone furoate in the present study to avoid the 
side effects of systemic steroids.

Our results was supported by Cengel S and Akyol in 
their prospective, controlled, randomized study of 122 
children aged 3 to 15 years old with adenoid hypertro-
phy and OME [7]. In their study, intranasal mometasone 
furoate monohydrate 100 mcg/day was used, and chil-
dren were evaluated at 0 and 6 weeks. The result was a 
significant higher resolution of OME in the study group 
(42.2%) than the control group (14.5%) (p < 0.001). Also, 
there was a significant adenoid size decrease in 67.2% of 
patients in the study group when evaluated by endoscopy 
in comparison to the control group (p < 0.001) [7].

Contrary to our results and the study done by El-Anwar 
et al and by Cengel S and Akyol, Williamson et al. (2009) 
concluded in their double blind randomized placebo con-
trolled study on 217 patients that 3 months use of topical 
intranasal corticosteroids in 4–11 year old children seems 
to be not better than placebo in improving clearance 
of effusions of otitis media at 1, 3, and 9  months, or in 
improving symptom-related outcomes [17]. They recom-
mended that watchful waiting in primary care will spon-
taneously clear the fluid from at least one of their ears by 
as soon as one month and thus considerably reduce their 
risk of disability [17]. Active monitoring was also recom-
mended by other authors, until natural resolution occurs 
after 1 or 3 months of follow-up [18, 19].

We could explain this significant discrepancy between 
studies regarding intranasal steroid spray and antibiotics 
by differences in pharmacological interventions including 
steroid formulation, duration of steroid treatment, and 
concomitant antibiotic.

We do not recommend using topical steroids that have 
high systemic absorption rate. This may increase the side 
effect without significantly improving the resolution of 
OME. Tracy et al. used intranasal beclomethasone which 
is more potent than mometasone as an adjunct treat-
ment for middle ear effusion. After 1  month, there was 
only 15–16% difference in tympanometry outcomes and 
little effect (8%) on symptomatic outcomes [20]. Also, we 
do not recommend oral steroids alone or in combination 
with antibiotics for OME because they are only effective 
in short term but the recurrence of OME is common [21].

In our study, we used topical mometasone furoate. 
We found it effective when used in combination with 
antibiotics to clear the middle ear effusion. Short-term 
follow-up and small sample sizes are the limitation and 
disadvantage of our study.

Conclusion
Mometasone furoate nasal spray is effective in OME as 
adjunctive treatment when combined with antibiotics as 
it helps to normalize the Eustachian tube function and 
middle ear status.

Table 4 Distribution of the mean of air-bone gap in both groups 
pretreatment and after 1 month

Student t test: NS no statistically significant difference

Pretreatment After 1 month

First group Second 
group

First group Second 
group

Air-bone gap 
in right ear 
(mean ± SD)

15.1 ± 7.1 13.9 ± 7.1 6.5 ± 8.7.6 8.5 ± 7.2

Air-bone gap 
in left ear 
(mean ± SD)

18.4 ± 6.9 14.1 ± 7.1 8.6 ± 7.1 10.4 ± 7.2

p-value > .05 (NS) > .05 (NS)
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